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Unexpected complications of low-risk pregnancies in the United 
States
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Epidemiology (Dr Nunes); and Department of Obstetrics and Gynecology, Warren Alpert Medical 
School of Brown University (Dr Phipps), Providence, RI

Abstract

OBJECTIVE—Determining appropriate sites of care for any type of medical issue assumes 

successful matching of patient risks to facility capabilities and resources. In obstetrics, predicting 

patients who will have a need for additional resources beyond routine obstetric and neonatal care 

is difficult. Women without prenatal risk factors and their newborns may experience unexpected 

complications during delivery or postpartum. In this study, we report the risk of unexpected 

maternal and newborn complications among pregnancies without identified prenatal risk factors.

STUDY DESIGN—We conducted a cross-sectional investigation utilizing US natality data to 

analyze 10 million birth certificate records from 2011 through 2013. We categorized pregnancies 

as low risk (no prenatal risk factors) or high risk (at least 1 prenatal risk factor) according to 19 

demographic, medical, and pregnancy characteristics. We evaluated 21 individual unexpected or 

adverse intrapartum and postpartum outcomes in addition to a composite indicator of any adverse 

outcome.

RESULTS—Among 10,458,616 pregnancies, 38% were identified as low risk and 62% were 

identified as high risk for unexpected complications. At least 1 unexpected complication was 

indicated on the birth certificate for 46% of all pregnancies, 29% of low-risk pregnancies, and 

57% of high-risk pregnancies. While the risk for unexpected or adverse outcomes was greatly 

reduced for the low-risk group compared to the high-risk group overall and for several of the 

individual outcomes, low-risk pregnancies had higher risks of vacuum delivery, forceps delivery, 

meconium staining, and chorioamnionitis compared to high-risk pregnancies.

CONCLUSION—Of births, 29% identified to be low risk had an unexpected complication that 

would require nonroutine obstetric or neonatal care. Additionally, for select outcomes, risks were 

higher in the low-risk group compared to the group with identified risk factors. This information is 

important for planning location of birth and evaluating birthing centers and hospitals for necessary 

resources to ensure quality care and patient safety.
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Women and their providers are presented with a range of choices with respect to the types of 

facilities providing obstetric care for labor and delivery. Within the hospital setting, facilities 

range from regional care settings offering advanced care for maternal and neonatal 

complications, to midwifery-attended birthing centers offering supportive care for 

uncomplicated pregnancies.1,2 After decades of decreasing frequency of home births, recent 

trends have shown increases in out-of-hospital births, both in the home and at freestanding 

birthing centers.3 The role of different birth settings in the care of pregnant women 

considered to be at low risk for unexpected or adverse outcomes continues to be a subject of 

controversy, particularly among supporters and opponents of home birth.4–14

The decision to deliver in any location other than a specialty-care hospital assumes that 

labor and delivery complications can be predicted with some degree of certainty and truly 

“low-risk” pregnancies can be identified.2 In practice, this has yet to be realized and 

unexpected labor and delivery complications remain a concern.15–17 Additionally, transfer 

rates to a hospital during labor or soon after delivery for planned births at home or in a 

birthing center have ranged from 15–34% in observational studies,18–22 and 13–77% in a 

review of randomized or quasi-randomized controlled trials.23 While these and other studies 

have compared outcomes among planned or actual nonhospital vs hospital births,4,11,18–30 

such comparisons are potentially biased by women’s self-selection of location of delivery. 

Only a few studies have examined outcomes among women identified as low risk for 

adverse outcomes regardless of birth setting.31,32 We expand on these studies by evaluating 

risk of unexpected complications in a large, population-based data set of recent births.

In this study, we assessed the risk of medical complications of labor and delivery or use of 

clinical resources beyond routine obstetric and neonatal care among deliveries expected to 

be at low risk for such outcomes based on pre-pregnancy and pregnancy risk factors. We 

quantified the absolute risk of unexpected intrapartum or postpartum complications among 

all pregnancies and by risk status, and compared the risk of these outcomes between low-

risk and high-risk pregnancies.

Materials and Methods

We analyzed data from the 2011 through 2013 US natality files, which consists of select 

vital statistics information compiled from birth certificates of every birth in the United 

States. During 2011 through 2013, states utilized either the 1989 or 2003 revision of the US 

birth certificate. To be consistent and informative of current practice, we restricted the 

sample to records with the 2003 revision format.

The following characteristics were used to identify pregnancies as low risk: maternal age 

20–39 years, gestational age at delivery 37–42 weeks as defined by the obstetric/clinical 

estimate of gestation, prepregnancy body mass index <30, prenatal care initiated by the sixth 

month of pregnancy, singleton pregnancy, and cephalic presentation.25,33,34 Additionally, 
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we required low-risk mothers to have no evidence of any of the following conditions: 

prepregnancy diabetes, gestational diabetes, prepregnancy hypertension, history of preterm 

birth, history of poor pregnancy outcome, history of cesarean delivery, cervical cerclage, 

premature rupture of membranes, receipt of tocolytics, congenital anomalies (including 

anencephaly, meningomyelocele/spina bifida, congenital diaphragmatic hernia, 

omphalocele, gastroschisis, limb reduction defect, cleft lip with or without cleft palate, cleft 

palate alone, and Down syndrome), syphilis, hepatitis B, and hepatitis C.35 Pregnancies 

meeting all of the aforementioned definitions were classified as low risk, and all remaining 

pregnancies were classified as high risk, having at least 1 prenatal risk factor. For each 

variable examined, responses of “unknown/not stated” resulted in assignment to the high-

risk group, to maintain a strict definition of low risk.

Adverse medical outcomes and additional clinical resource use beyond routine care included 

the following: eclampsia, chorioamnionitis, meconium staining, uterine rupture, forceps 

delivery, vacuum delivery, cesarean delivery, maternal transfusion, unplanned hysterectomy, 

unplanned other maternal operation, admission to adult intensive care unit, mother transfer, 

birthweight <2500 g, 5-minute Apgar score 0–3, assisted ventilation for the newborn, 

admission to neonatal intensive care unit, newborn surfactant use, newborn antibiotic use, 

newborn seizures, birth injury, and infant transfer. A composite indicator of at least 1 

unexpected or adverse outcome divided births with any of the individual outcomes and 

births with none of the individual outcomes. For each outcome variable, responses of 

“unknown/not stated” were assumed not to have the outcome.

Analyses were performed using software (SAS 9.3; SAS Institute Inc, Cary, NC). We 

tabulated frequencies of each low-risk characteristic, overall low-risk designation, each 

unexpected complication, and the composite outcome indicator. We determined the 

frequency of unexpected complications among low-risk and high-risk pregnancies. We 

calculated the relative risk and 95% confidence interval (CI) for the relationship between 

low-risk vs high-risk pregnancy and unexpected or adverse outcomes. We repeated the 

analysis stratifying by parity: no prior live births (primipara) vs at least 1 prior live birth 

(multipara). Finally, we conducted a sensitivity analysis to assess the impact of missing data 

by excluding observations with missing or unknown responses for any of the risk or 

outcome variables and repeating the analysis. The study was exempt from review by the 

Women and Infants Hospital of Rhode Island Institutional Review Board (#12-0040).

Results

Among the 11,862,780 births in the United States from 2011 through 2013, 10,458,616 

(88%) submitted vital records data using the 2003 revision of the birth certificate and were 

included in our analysis. For each of the 19 risk characteristics, between 73–100% of 

women were classified as low risk, and for 12 of the 19 characteristics, at least 95% of 

women were classified as low risk (Table 1). However, only 38% of pregnancies met the 

low-risk criteria for each of the 19 characteristics and were classified overall as low risk 

based on prenatal risk factors (Table 1).
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We examined 21 individual unexpected complications in addition to the composite outcome 

indicator. Among all births, the most common outcomes were cesarean delivery (33%), low 

birthweight (8%), admission to the neonatal intensive care unit (8%), and meconium 

staining (5%) (Table 2). The remaining unexpected complications each occurred in <5% of 

births. Of births, 46% had at least 1 unexpected complication reflected in the composite 

outcome measure.

Among the 4,011,139 low-risk pregnancies, 29% had at least 1 of the 21 unexpected 

complications studied (Table 2). The most common outcomes in the low-risk group were 

cesarean delivery (15%), meconium staining (5%), and vacuum delivery (4%). Among the 

6,447,477 births with at least 1 risk factor identified during pregnancy, 57% had at least 1 of 

the 21 unexpected complications. As expected, low-risk pregnancies had a lower risk of 

unexpected complications than high-risk pregnancies; however, there were 4 individual 

outcomes where the risk was actually higher for the low-risk group than the high-risk group: 

vacuum delivery (risk ratio [RR], 1.60; 95% CI, 1.59–1.61), forceps delivery (RR, 1.50; 

95% CI, 1.48–1.53), positive meconium staining (RR, 1.16; 95% CI, 1.15–1.16), and 

chorioamnionitis (RR, 1.10; 95% CI, 1.09–1.11) (Table 2).

Of mothers, 40% had no prior live births (primipara), and 60% had at least 1 prior live birth 

(multipara). A higher proportion of primipara pregnancies were low risk (43%) compared to 

multipara pregnancies (35% low risk). The risks of unexpected complications were similar 

for high-risk primipara pregnancies (56% with at least 1 complication) and multipara high-

risk pregnancies (58% with at least 1 complication). However, unexpected complications 

were much less common for low-risk multipara pregnancies (19% with at least 1 

complication) than low-risk primipara pregnancies (41% with at least 1 complication).

To determine the impact of missing data, a sensitivity analysis was performed. Among the 

19 risk variables and 21 outcome variables, the proportion of observations with missing or 

unknown responses for each variable ranged from 0.0–4.4%. Overall, 1,076,009 

observations (10.3%) had at least 1 risk or outcome variable that was missing or unknown 

and were excluded as part of the sensitivity analysis. In the restricted sample, 43% of 

observations were low risk and 46% had an unexpected complication (compared to 38% and 

46%, respectively, in the unrestricted sample). Among low-risk pregnancies, 29% had an 

unexpected complication, compared to 29% in the unrestricted sample. Among high-risk 

pregnancies, 59% had an unexpected complication, compared to 57% in the unrestricted 

sample.

Comment

In this study, we used a population-based data set to identify low-risk pregnancies and assess 

unexpected complications among US births. Using strict criteria to identify low-risk 

pregnancies that included 19 different qualifying characteristics, we classified 38% of 

pregnancies as low risk. Among low-risk pregnancies, we found that 29% had at least 1 

unexpected complication. This nontrivial risk for unexpected or adverse outcomes should be 

considered when planning where labor and delivery will occur because women planning a 
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delivery in a low-level facility can unexpectedly require advanced levels of care, even when 

the pregnancy is seemingly low risk.

The main strength of our study is the use of a large, population-based data set of recent 

births with universally abstracted data components. The use of these nationwide data 

reduces the potential for selection bias and improves the generalizability of our findings. 

There are a few limitations that warrant discussion. First, birth certificate data are subject to 

issues with data validity and completeness. Authors of studies that examined the 1989 

revision of the US certificate of birth raised concerns over the use of birth certificate data for 

surveillance or research purposes because of low levels of reporting or agreement for certain 

variables.36–40 While authors of more recent studies evaluating the 2003 revision of the US 

certificate of birth continue to identify wide ranges in validity across variables, they also 

note improvements in the validity of birth certificate data over time.41–46 In general, it has 

been found that information on demographics, parity, gestational age, birthweight, Apgar 

scores, and delivery method are more accurate than information on maternal comorbidities, 

pregnancy complications, complications of labor and delivery, and congenital anomalies, 

with conflicting reports of accuracy for prenatal care and obstetric history.36,38–41,43,44,46 

For most items, there is high specificity but concern for underreporting of conditions and 

procedures.42–45 If there is low sensitivity for the risk variables in our study, a portion of 

high-risk persons may have been misclassified as low risk due to lack of evidence of a risk 

condition. However, high specificity and suboptimal sensitivity would also suggest that 

persons identified with an unexpected or adverse outcome actually have that outcome, and 

so the true frequencies of adverse outcomes are at least as high as those observed.

Second, for the low-risk characteristics, responses of “unknown” or “not stated” were 

assigned to the high-risk group. This likely resulted in misclassification, because the 

probability of being high risk for any individual characteristic was low. Therefore, we 

prioritized the low-risk group to be truly low risk at the expense of possibly including some 

low-risk women in the high-risk group. However, we do not expect that the extent of the 

misclassification of “unknown” or “not stated” responses into the high-risk group would 

differ by adverse outcome status. Notably, <0.1% of the high-risk group was without at least 

1 known risk factor and thus classified as high risk based on “unknown” or “not stated” 

responses alone. Also, there was little difference in the proportion of observations with 

“unknown” or “not stated” responses among the groups with and without adverse outcomes. 

The same type of misclassification is present when assuming that “unknown” or “not stated” 

responses for the outcome measures do not have the outcome, but the extent of 

misclassification is expected to be less extreme because assignment to the group with no 

unexpected complications has a higher probability of being correct due to the low incidence 

of nearly all outcomes studied. In addition, the sensitivity analysis restricted to observations 

without missing data for any risk or outcome variables found similar proportions of low-risk 

births with unexpected or adverse outcomes and a similar RR compared to the main analysis 

in the unrestricted sample.

Third, the US natality data are compiled from US live birth certificates, so stillbirths are not 

included in the data, and we could not include mortality as an adverse outcome. Finally, the 

US natality data represent a cross-sectional source of information with the potential for 
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detection bias. In particular, patients experiencing unexpected complications may be more 

likely to have a corresponding risk factor noted on the birth certificate. Presence of this bias 

would bias the results toward the null.

Prior studies of obstetrical risk level and medical outcomes often focused on actual or 

planned birth location. These studies have found births at home and at birthing centers to 

have lower obstetrical resource use with associated decreases in maternal complications of 

interventions such as operative vaginal delivery, cesarean delivery, episiotomy, and epidural 

use.4,18,20–25,29 Several studies have found that home births increase the risk of adverse 

neonatal outcomes,4,11,19,24,28–30 although some have concluded there are no increased risks 

of adverse perinatal or maternal outcomes.18,20,26,27 Studies of planned home births 

compared to planned hospital births involve a mixing of the level of care available at home 

and the characteristics of women who self-select for home births that make results difficult 

to interpret.47 As expected, planned home births tend to be among low-risk mothers, and 

have been shown to have fewer obstetric risk factors than planned hospital births.4,19,29 

However, a common finding in studies of birth location is the large proportion of women 

with a planned birthing center or home birth that are ultimately transferred to a hospital 

during labor or soon after delivery,18–23 supporting the notion that low-risk births that will 

not require increased obstetrical or newborn intervention are difficult to identify. Our study 

can be added to a growing literature suggesting that history of a low-risk pregnancy does not 

ensure a low-risk delivery, as the absolute risk of unexpected or adverse outcomes among 

low-risk women was 29%.11

Our findings have implications for both individual care and hospital administration 

decisions. Expectant mothers and their obstetrical providers should be aware of the risk of 

adverse outcomes even among births expected to be of low risk. Health care systems should 

ensure that birthing centers and hospitals possess necessary resources to ensure quality care 

and patient safety. There are differences in outcomes not only between home births and 

hospital births, but also between hospitals with differing levels of obstetric and neonatal 

care.48

While our study reveals notable risks of complications and outcomes requiring increased 

clinical resources among low-risk pregnancies, we do not attempt to characterize the 

appropriate location for a birth of a given risk status. Rather, our results question general 

recommendations for birth location for a low-risk pregnancy when “low risk” cannot be well 

defined. Further study is needed to attempt to identify the small proportion of pregnancies 

that can be considered low risk and to assess costs and health outcomes among comparable 

women and neonates delivering in different level of care environments.

In summary, among pregnancies deemed to be of low-risk based on maternal and prenatal 

characteristics, 29% had an unexpected complication in labor, delivery, or the neonatal 

period. It is difficult to identify a subset of pregnancies for which there is an acceptable level 

of risk of unexpected complications. This study offers obstetrical providers information to 

counsel women about the risks for unexpected and adverse obstetric and neonatal outcomes, 

even among low-risk pregnancies. This information is also important to consider when 

Danilack et al. Page 6

Am J Obstet Gynecol. Author manuscript; available in PMC 2016 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 15 of 429



evaluating delivery units and birthing centers, and determining the necessary resources to 

ensure quality care and patient safety.
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TABLE 1

Frequencies of individual and overall low risk characteristics, N = 10,458,616

Low-risk characteristic %

Maternal age 20–39 y 89.3

Gestational age at delivery 37–42 wk 90.1

Prenatal care began by sixth month of pregnancy 90.5

No prepregnancy diabetes 98.9

No gestational diabetes 94.6

No prepregnancy hypertension 98.2

No previous preterm birth 97.3

No prior poor pregnancy outcome 97.5

No previous cesarean delivery 85.4

No cervical cerclage 99.3

No PROM 96.2

No tocolysis 98.6

Cephalic presentation 91.5

Singleton pregnancies 96.6

No congenital anomaliesa 99.3

No syphilis 99.5

No hepatitis B 98.3

No hepatitis C 99.3

Prepregnancy BMI <30 72.9

Overall low risk: satisfies all above definitions 4,011,139 (38.4%)

BMI, body mass index; PROM, premature rupture of membranes.

a
Includes anencephaly, meningomyelocele/spina bifida, congenital diaphragmatic hernia, omphalocele, gastroschisis, limb reduction defect, cleft 

lip with or without cleft palate, cleft palate alone, Down syndrome.
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TABLE 2

Frequencies of individual outcomes and composite indicator of unexpected or adverse outcomes

Outcome
Among all births 

[10,458,616] n (%)

Among births to low-
risk pregnancies 
[4,011,139] n (%)

Among births to 
high-risk pregnancies 

[6,447,477] n (%)

Risk ratio (95% CI) 
for low- vs high-risk 
births and unexpected 
or adverse outcome

Birthweight <2500 g 835,161 (8.0) 84,350 (2.1) 750,811 (11.7) 0.18 (0.18–0.18)

5-min Apgar 0–3 66,084 (0.6) 8914 (0.2) 57,170 (0.9) 0.25 (0.25–0.26)

Eclampsia 22,574 (0.2) 3230 (0.1) 19,344 (0.3) 0.27 (0.26–0.28)

Chorioamnionitis 134,413 (1.3) 54,673 (1.4) 79,740 (1.2) 1.10 (1.09–1.11)

Meconium staining 530,416 (5.1) 222,009 (5.5) 308,407 (4.8) 1.16 (1.15–1.16)

Uterine rupture 2858 (0.03) 350 (0.01) 2508 (0.04) 0.22 (0.20–0.25)

Forceps delivery 65,460 (0.6) 31,641 (0.8) 33,819 (0.5) 1.50 (1.48–1.53)

Vacuum delivery 293,973 (2.8) 146,752 (3.7) 147,221 (2.3) 1.60 (1.59–1.61)

Cesarean delivery 3,411,318 (32.6) 616,238 (15.4) 2,795,080 (43.4) 0.35 (0.35–0.36)

Maternal transfusion 28,709 (0.3) 6877 (0.2) 21,832 (0.3) 0.51 (0.49–0.52)

Unplanned hysterectomy 4166 (0.04) 662 (0.02) 3504 (0.1) 0.30 (0.28–0.33)

Unplanned operation 27,842 (0.3) 8079 (0.2) 19,763 (0.3) 0.66 (0.64–0.67)

Admission to adult intensive care 
unit

15,751 (0.2) 2498 (0.1) 13,253 (0.2) 0.30 (0.29–0.32)

Mother transferred 53,222 (0.5) 4404 (0.1) 48,818 (0.8) 0.15 (0.14–0.15)

Assisted ventilation for newborn 356,665 (3.4) 69,929 (1.7) 286,736 (4.5) 0.39 (0.39–0.40)

Admission to neonatal intensive 
care unit

810,350 (7.8) 117,441 (2.9) 692,909 (10.8) 0.27 (0.27–0.27)

Newborn surfactant 42,277 (0.4) 1700 (0.04) 40,577 (0.6) 0.07 (0.06–0.07)

Newborn antibiotics 217,081 (2.1) 42,608 (1.1) 174,473 (2.7) 0.39 (0.39–0.40)

Newborn seizures 3229 (0.03) 889 (0.02) 2340 (0.04) 0.61 (0.56–0.66)

Birth injury 6160 (0.1) 2148 (0.1) 4012 (0.1) 0.86 (0.82–0.91)

Infant transferred 115,496 (1.1) 18,964 (0.5) 96,532 (1.5) 0.32 (0.31–0.32)

Composite indicator of unexpected 
or adverse outcomes: observation 
had at least 1 of above outcomes

4,841,011 (46.3) 1,149,872 (28.7) 3,691,139 (57.3) 0.50 (0.50–0.50)

CI, confidence interval.
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Abstract

Objective: We sought to evaluate risk factors and perinatal outcomes of pregnancies complicated
with placenta accreta and to study perinatal outcomes in subsequent pregnancies.

Study design: A retrospective study comparing all singleton cesarean deliveries (CD) of women with
and without placenta accreta was conducted. In addition, a retrospective comparison of all
subsequent singleton CD of women with a previous placenta accreta, with CD of women with no such
history, was performed during the years 1988 through 2011. Stratified analysis using multiple logistic
regression models was performed to control for confounders.

Results: During the study period, there were 34,869 CD, of which 0.4% (n = 139) were complicated
with placenta accreta. Using a multivariable analysis with backward elimination, year of birth (adjusted
odds ratio [aOR], 1.06; 95% confidence interval [CI], 1.03-1.09; P < .001), previous CD (aOR, 5.11; 95%
CI, 3.42-7.65; P < .001), and placenta previa (aOR, 50.75; 95% CI, 35.57-72.45; P < .001) were found to
be independently associated with placenta accreta. There were 30 subsequent pregnancies of women
with placenta accreta. Recurrent accreta occurred in 4 patients (13.3%). Previous placenta accreta was
significantly associated with uterine rupture (3.3% vs 0.3%, P < .01) peripartum hysterectomy (3.3% vs
0.2%, P < .001), and the need for blood transfusions (16.7% vs 4%, P < .001). Nevertheless, increased
risk for adverse perinatal outcomes such as low Apgar scores at 1 and 5 minutes and perinatal
mortality was not found in these patients.

Conclusion: Prior CD and placenta previa are independent risk factors for placenta accreta. A
pregnancy following a previous placenta accreta is at increased risk for adverse maternal outcomes
such as recurrent accreta, uterine rupture, and peripartum hysterectomy. However, adverse perinatal
outcomes were not demonstrated.
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Introduction

Ectopic pregnancy (EP) ruptures are the leading cause of 
maternal mortality within the first trimester of pregnancy 
with a rate of 9%–14% and an incidence of 5%–10% of  
all pregnancy-related deaths.1 A gestational sac (GS) that 
implants in a location that is not the uterus is defined as  
an EP. Women with an EP may have nonspecific symp-
toms such as lower abdominal pain and vaginal bleeding, 
often presenting clinically similar to appendicitis, urinary 
calculi, early pregnancy loss, or trauma.2 Women with  
this presentation in the first trimester have an EP preva-
lence in emergency departments as high as 18%, which 
can be easily misdiagnosed as the previously described 
clinical mimics.3 Descriptions of EPs and their prevalence 
are found in Table 1.

Tubal EPs are the most common type and have high 
maternal morbidity and mortality when ruptured.1 The rate 
of ruptured EPs is approximately 15% in Western coun-
tries, with a retrospective study showing an increased 

Overview of ectopic pregnancy diagnosis, 
management, and innovation

Kellie Mullany1 , Madeline Minneci1* , Ryan Monjazeb1*   
and Olivia C. Coiado2

Abstract
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pregnancy-related deaths. Diagnosis of ectopic pregnancies is difficult due to clinical mimics and non-specific symptoms 
of abdominal pain and vaginal bleeding. The current standard for ectopic pregnancy diagnosis includes ultrasound imaging 
and β-human chorionic gonadotropin (β-hCG) monitoring. In addition to β-hCG, serum markers are being explored as 
a potential for diagnosis, with activin-AB and pregnancy-associated plasma protein A specifically showing promise. Other 
diagnostic methods include endometrial sampling, with dilation and curettage showing the highest specificity; however, 
frozen section reduces the diagnostic timeline which may improve outcomes. Treatment options for confirmed ectopic 
pregnancies include medical, surgical, and expectant management. Chosen treatment methodology is based on β-hCG 
levels, hematologic stability, and risk of ectopic pregnancy rupture. Current innovations in ectopic pregnancy management 
aim to preserve fertility and include laparoscopic partial tubal resection with end-to-end anastomosis and uterine artery 
embolization with intrauterine infusion of methotrexate. Psychological interventions to improve patient mental health 
surrounding ectopic pregnancy diagnosis and treatment are also valuable innovations. This literature review aims to bring 
light to current ectopic pregnancy diagnostics, treatments, and future directions.

Keywords
ectopic pregnancy, ectopic pregnancy diagnosis, ectopic pregnancy innovation, ectopic pregnancy treatment, global 
women’s health, maternal health, public health, reproductive health, Roe v. Wade, women’s health

Date received: 7 September 2022; revised: 7 February 2023; accepted: 11 February 2023

1 Carle Illinois College of Medicine, University of Illinois Urbana 
Champaign, Urbana, IL, USA

2 Department of Biomedical and Translational Sciences, Carle Illinois 
College of Medicine and Department of Bioengineering, University of 
Illinois Urbana Champaign, Urbana, IL, USA

*These two authors contributed equally to this work.

Corresponding author:
Kellie Mullany, Carle Illinois College of Medicine, University of Illinois 
Urbana Champaign, 506 South Matthews Avenue, Urbana, IL 61801, 
USA. 
Email: km2@illinois.edu

1160349WHE0010.1177/17455057231160349Women’s HealthMullany et al.
research-article2023

Review

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 25 of 429



2 Women’s Health  

rupture rate during the COVID-19 pandemic.6 Heterotopic 
EPs are particularly complex, and their incidence is 
increasing due to a correlation with assisted reproductive 
technologies (ART), with an incidence of 1/100 pregnan-
cies with in vitro fertilization (IVF) and 1/7000 pregnan-
cies from ART with ovulation induction.1 Increasing rates 
of IVF are correlated with rising reports of EPs among 
those individuals. The EP rate among IVF pregnancies is 
2.1%–8.6% after embryo transfer, in comparison to 2% 
in natural conceptions.7 Furthermore, the World Health 
Organization (WHO) notes an increasing rate of cesarean 
sections, currently reported as 21% of childbirths globally, 
which may in turn increase the rate of cesarean scar EPs 
(CSPs) over time.8 The current standard for diagnostics 
includes ultrasound (US) imaging—transvaginal (TVUS) 
or transabdominal (TAUS)—and β-human chorionic gon-
adotropin (β-hCG) level monitoring. Earlier and more spe-
cific EP diagnosis can help reduce maternal mortality 
rates. Current experimental studies are identifying bio-
markers and endometrial sampling techniques that may be 
useful for more effective diagnostics. Once an EP is diag-
nosed, treatment can consist of medical, surgical, or 
expectant management, with innovative emphasis on con-
servation of fertility.

Research methods

This analysis examines and reviews literature involving 
the diagnosis and treatment of EPs from 2011 to 2022. 
Using the online PubMed search engine and Google, this 
review compiles 64 literature articles. While compiling 
literature for this review, several methodologies were fol-
lowed as outlined in Figure 1.

Research was reviewed and screened based on rele-
vance to EP diagnosis, risk factors, treatment, and clinical 
trials involving EPs. PubMed search results were filtered 
by article type to examine meta-analysis, reviews, sys-
tematic reviews, reviews, clinical trials, and randomized 

control trials. Literature was included based on direct rel-
evance to EP and was excluded if not relevant. As an 
example, search results that included the words “ectopic 
pregnancy” and “diagnosis,” but did not have the diagno-
sis of EP as the primary focus were excluded. Books and 
documents were also excluded article types, as review of 
up-to-date literature was the goal of the study. One paper 
out of the 64 included fell outside of the date range of 
2011–2022 due to insufficient research or results within 
the selected time frame.9

In addition to the methodology above, researchers con-
ducted direct Google searches on topics relating to EP with 
key words as seen in Figure 1. The process of filtering, 
inclusion, and exclusion followed the outlined methodolo-
gies above.

PubMed was the primary search engine for our research 
and allowed for a comprehensive review of current medi-
cal knowledge of EPs. Literature not found in PubMed 
may not have been included and is one source of bias and 
limitation to this study. Minimization of search criteria 
allowed for inclusion of all relevant papers.

At risk populations

Half of patients diagnosed with an EP have no known risk 
factors.2 Risk factors include prior EP, damage to fallopian 
tubes, prior pelvic surgery, complications from ascending 
pelvic infection, prior fallopian tube surgery or pathology, 
infertility, smoking, age greater than 35 years old, pelvic 
inflammatory disease, endometriosis, variant reproductive 
system anatomy, pregnancy that occurs with an intrauter-
ine device (IUD) in place, or use of ART.2,3,10,11

Individuals with IUDs are at lower risk for EP than 
individuals who do not use contraception; however, 53% 
of pregnancies that occur in patients with IUDs are 
ectopic.3 Patients with a history of one prior EP have a 
10% risk of subsequent EP recurrence while those with a 
history of two or more prior EPS have a risk greater than 

Table 1. Types of ectopic pregnancy (EP) and incidence.

EP type Description Incidence Characteristics

Tubal Gestational sac (GS) implants in the fallopian tube 95% –
Interstitial GS implants in interstitial portion of fallopian tube and 

transverses the myometrium in the uterine fundus
2%–4% May present later in pregnancy1

Cesarean 
Scar (CSP)

GS implants into the anterior uterine wall of lower 
uterine segment where Cesarean scar resides

<1% Treatment has a high success and 
high complication rate4

Heterotopic Concomitant intrauterine pregnancy (IUP) and EP 1%–3% Difficult to manage if desired IUP1

Cervical GS implants in the mucosa of the endocervical canal <1% Dilation and curettage in a previous 
pregnancy in 70% of cases5

Ovarian GS implantation in the ovaries <3% 81% associated with concomitant 
intrauterine devices1

Abdominal GS implants in the peritoneal cavity of the abdomen ~1% There are some reported cases of 
term deliveries of healthy babies1

Source: Table modified and summarized from Houser et al.1,4,5

EP: ectopic pregnancy; GS: gestational sac; CSP Cesarean scar pregnancy; IUP: intrauterine pregnancy.
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25%.3 Specific risk factors associated with ART include 
increased number of embryos transferred, fresh instead of 
cryo-thawed embryo transfers, and cleavage-stage (Day 3) 
instead of blastocyst (Day 5) embryo transfers.11

Oral contraceptive use, prior termination of pregnancy, 
emergency contraception failure, cesarean delivery, and 
loss of pregnancy have not been found to have any signifi-
cant association with increased risk of EP.3

Diagnostic methods

Current diagnostic methods for EP rely on serum β-hCG 
levels in correlation with TVUS or TAUS findings. TVUS 
has been shown to be more accurate and sensitive com-
pared to TAUS in the diagnosis of early EP.12 Specifically, 
three-dimensional TVUS combined with color Doppler 
US was shown to be more effective than conventional 
3D-US for the diagnosis of early CSP.13 Imaging mimics 
make EPs difficult to diagnose; however, awareness of 
differentiating features on US allows for more effective 
diagnosis, as summarized in Table 2.

β-hCG trends are used in conjunction with US to deter-
mine EP diagnosis. A patient with a β-hCG level > 2000 
mIU/mL with no sign of intrauterine pregnancy (IUP) is 
highly suspicious of EP.1 β-hCG level is monitored to 
determine a miscarriage or fetal development pattern. 
Viable IUPs are 99% likely to have a 49% increase in β-
hCG levels over 48 h when initial levels were < 1500 mIU/
mL.2 Decreasing levels or a slower rate is suggestive of 

miscarriage or EP, with a decrease of 21% or greater most 
likely a failed IUP.2 Overall, the complexity of diagnosis 
depends on the type of EP.

Experimental markers

In patients with a pregnancy of unknown location (PUL), 
50%–70% are found to have either an EP or miscarriage, 
while the remaining 30% may have a normal IUP.14 Serial 
β-hCG levels are monitored to determine pregnancy loca-
tion and prognosis. A rise less than 35% in 2 days suggests 
EP with an accuracy of 80.2%.14

Outside of β-hCG, experimental markers are being 
researched for potential use in diagnostics; however, they 
are not traditionally used in clinical settings. Such markers 
include inhibin A, activins, pregnancy-associated plasma 
protein A (PAPP-A), A disintegrin and metalloprotease-12 
(ADAM-12), vascular endothelial growth factor (VEGF), 
and messenger and micro-RNA. Table 3 summarizes the 
efficacy of markers in various studies. Activin-AB was 
found to have a strong EP diagnostic correlation.15 ADAM-
12 as a biomarker for PUL was shown to be promising for 
EP diagnostics in a study performed by Rausch et al.,16 
however Horne et al.17 was unable to replicate these find-
ings. Micro-RNA as a diagnostic tool for EP has been 
promising in recent years. Specifically, micro-RNAs are 
linked to placental pathologies and their relationship with 
EPs is being studied.18 Sun et al.19 found miR-378d in 
serum exosomes promising in EP diagnosis, with even 

Figure 1. Research methods.
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higher significance when miR-100-5p and miR-215-5P are 
used in conjunction with a panel of β-hCG and proges-
terone. PAPP-A expression was found to be significantly 

lower in patients with EP, suggesting diagnostic and thera-
peutic value.20 Serum progesterone is higher in IUP com-
pared to failing pregnancies and EPs.14 EPs have a serum 

Table 2. Ultrasound (US) diagnostics of ectopic pregnancies (EPs) and clinical mimics.

Type Incidencea US visualization Clinical mimics Features
Tubal ~95% •  Extraovarian mass containing yolk 

sac and/or fetal pole with/without 
cardiac motion

•  “blob” or “bagel” sign

•  Hemorrhagic cyst
•  Acute appendicitis

•  70% occur at ampullary 
segment

Interstitial 2%–4% •  “interstitial line sign”
•  “bulging sign”
•  “myometrial mantle sign”

•  Angular pregnancy
•  Fundal fibroid

•  15× higher mortality rate

Cesarean 
Scar (CSP)

<1% •  Sagittal plane eccentrically 
embedded within anterior lower 
uterine segment with thinning/
non-existent myometrium 
anteriorly

•  Low-lying 
intrauterine 
pregnancy (IUP)

•  Hematoma/abscess
•  Pedunculated fibroid

•  If growth extends into 
the uterine cavity normal 
pregnancy is possible

Heterotopic 1%–3% •  IUP in conjunction with para-
ovarian adnexal mass, “tubal ring,” 
or adnexal gestational sac (GS)

•  Hyper-stimulated 
ovaries may obscure 
presence of adnexal 
EP

•  Incidence rising
•  1/100 in vitro fertilization 

(IVF) pregnancies
•  1/7000 assisted reproductive 

technologies (ART) 
with ovulation induction 
pregnancies

Cervical 
(CEP)

<1% •  Eccentrically located round GS 
within cervical wall below the 
cervical os

•  Cervical ballooning
•  Negative “sliding sign”

•  Abortion in 
progress

•  Nabothian cyst

•  Massive hemorrhage risk
•  Recent dilation and curettage 

reported in 70% of CEPs
•  10× more likely in patients 

with ART
Ovarian <3% •  GS containing either yolk sac or 

fetal pole inseparable from the 
ovary

•  Thick echogenic trophoblastic rim
•  Hyper-vascular and “ring of fire” 

Doppler

•  Tubal EP in 
infundibulum

•  Corpus luteum cyst
•  Involuting follicle

•  81% associated with 
intrauterine devices

Abdominal 0.9%–1.4% •  Intraperitoneal GS with echogenic 
trophoblastic tissue, located in 
peritoneum

•  Large unruptured 
tubal EP

•  7.7× risk of organ perforation 
and catastrophic hemorrhage

•  Maternal mortality upward 
of 10%

Source: Table modified and summarized from Houser et al.1

US: ultrasound; CSP: cesarean scar; IUP: intrauterine pregnancy; GS: gestational sac; EP: ectopic pregnancy; IVF: in vitro fertilization; ART: assisted 
reproductive technology; CEP: cervical ectopic pregnancy.
aIncidence as a measure of the % of all EPs.

Table 3. Sensitivity and specificity of promising biomarkers for ectopic pregnancy diagnosis.

Biomarker Reference Sample 
size

Sensitivity 
(%)

Specificity 
(%)

Positive 
predictive 
value (%)

Negative 
predictive 
value (%)

Activin-AB Refaat and Bahathiq15 120 92.5 85 75.5 95.8
A disintegrin and metalloprotease-12 
(ADAM-12)a

Rausch et al.16 199 70 84 – –

β-human chorionic gonadotropin Refaat and Bahathiq15 120 67.5 51.2 40.9 75.9
Micro-RNA miR-378d Sun et al.19  36 89.1 64 – –
Pregnancy-associated plasma protein A Zhang and Wang20 134 92.13 78.33 – –
Progesterone Refaat and Bahathiq15 120 27.5 50 21.5 58

Source: Table modified from Refaat and Bahathiq.15,16,19,20

aADAM-12 levels were obtained using a cut-point of 2.53. ADAM-12 yielded contradictory results in Rausch et al.16 and Horne et al.17
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progesterone cutoff of 10 ng/mL in most cases or 30 ng/
mL 28–49 days post-menstruation in patients receiving 
clomiphene citrate fertility treatments.14 Serum progester-
one is non-specific for EP or miscarriages and has been 
shown to misclassify normal IUPs, making it a less desir-
able standard for diagnosis.14

There is limited literature on the efficacy of the bio-
markers described above. For example, ADAM-12 was 
shown to have conflicting value in diagnostics.16,17 As 
such, further studies should be conducted to confirm diag-
nostic value.

Hematological assessment of complete blood count 
(CBC) samples has also been investigated as a diagnostic 
tool for EPs. Retrospective reviews have shown that white 
blood cell (WBC) levels, specifically monocyte counts, 
are higher in patients with tubal EPs.21 When assessing 
platelet characteristics, platelet distribution width may 
also indicate the presence of an EP, but the exact trend has 
been debated.21,22 Creatinine phosphokinase (CPK) may 
also be used in the early detection of EP, although further 
validation of this measurement is required.23

Exploratory diagnostics

In addition to experimental markers, endometrial sam-
pling is being explored as a new format for EP diagnosis. 
Endometrial sampling allows for differentiation of failed 
IUPs from EPs, thus allowing patients to avoid unneces-
sary methotrexate (MTX) treatment.11 EP diagnostic 
assumption without dilation and curettage (D&C) endo-
metrial sampling resulted in up to 40% of patients being 
treated for falsely diagnosed EPs.9 Failed IUPs are con-
firmed by presence of villi on endometrial sampling and/
or a 15%–20% decline of β-hCG the day following the 
procedure.14 Endometrial sampling can be completed 
using endometrial biopsy pipelles, D&C, Karman cannula 
aspiration, or frozen sections. Table 4 summarizes the 
sensitivity and specificity of exploratory diagnostic tools 
as described below.

D&C is found to have higher sensitivity rates for EP 
diagnosis in comparison to endometrial biopsy pipelles; 
however, both procedures are limited in accuracy and  
further studies are needed to confirm diagnostic value.24 

Frozen section technique is performed on endometrial 
material shortly after curettage and decreases the time 
needed to disprove EP diagnosis.25 Of 106 women who 
underwent frozen section technique, nine patients with 
IUP were falsely started on MTX therapy and three patients 
with EPs were incorrectly diagnosed with IUP and dis-
charged.25 Concurrent methods for diagnosis are necessary 
to avoid unwanted pregnancy termination and missed EPs. 
Karman cannula aspiration of endometrium allowed 2/3 of 
women to avoid EP treatment and showed faster recovery 
times of 12.6 days for IUP when compared to 26.3 days for 
patients treated with MTX.27 Pipelle sampling was found 
to have higher sensitivity in patients with β-hCG ⩽ 2000 
mIU/mL, suggesting selective diagnostic potential.24

Review of Table 4 indicates that all methods of endo-
metrial sampling have > 95% specificity for diagnosis; 
however, D&C demonstrates the highest sensitivity, thus 
confirming it as the most effective protocol.

EP diagnostics are complex and difficult to determine 
early in the pregnancy. Current methods of US imaging 
alongside β-hCG are effective in diagnosis, however serum 
biomarkers and endometrial sampling show promise as 
future diagnostic methods. Further studies and investiga-
tions can help to confirm their value in early EP diagnos-
tics, in hopes of diminishing the maternal mortality rate.

Treatment

Once diagnosis of EP is confirmed, treatment can take a 
conservative or aggressive approach depending on EP 
location, pregnancy timeline, and GS size. There are three 
different approaches to the treatment of EPs—medical, 
surgical, and expectant management—which are based on 
the type of EP, as seen in Table 5.

Medical management

Intramuscular (IM) MTX injection is the current standard 
for medical management of EPs. MTX, a folate antago-
nist, inhibits rapid cell division, consequently resulting in 
EP termination.2 Contraindications to medical manage-
ment include hemodynamic instability, anemia, leuko-
penia, thrombocytopenia, pelvic pain or hemoperitoneum 

Table 4. Sensitivity and specificity of endometrial sampling methods.

Method Reference Sample size Sensitivity (%) Specificity (%) Positive predictive 
value (%)

Negative 
predictive value 
(%)

Dilation and 
curettage

Batig et al.24 31 88.9 100 100 57.1

Frozen section Odeh et al.25 106 72.7 95.9 88.9 88.6
Karman aspiration Brady et al.26 45 67.7 100 – –
Pipelle sampling Batig et al.24 31 70.1 100 100 33.3

Source: Table modified from Batig et al.24–26
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Mullany et al. 7

indicative of EP rupture, renal or hepatic insufficiency, 
pulmonary disease, active peptic ulcer disease, coinciding 
IUP, breast feeding, fetal cardiac activity, serum β-hCG 
levels > 5000 mIU/mL, or EP > 4 cm in diameter.11 
Surgical management is indicated in patients exhibiting 
MTX contraindications.11 However, most EPs that are 
diagnosed early are clinically stable, allowing patients to 
pursue nonsurgical options.28 Healthcare accessibility and 
patient compliance should be considered for medical 
management, as inability to follow-up may lead to higher 
risk of complications and treatment failure, thus making 
surgical management the safer treatment option.2,11

MTX is administered in single, double, or multi-dose 
regimens.11 The name of each regimen indicates the num-
ber of planned doses. The actual number of doses may 
vary depending on patient β-hCG trends.3 Patients with 
higher β-hCG levels may benefit from double-dose MTX 
therapy.29 Multi-dose regimens differ in dosing and include 
coadministration of leucovorin (folinic acid). Leucovorin 
reduces the adverse effects of MTX, but also reduces treat-
ment efficacy.30 A breakdown of treatment protocols is 
described in Table 6.

Common side effects of MTX treatment include  
vaginal spotting and gastrointestinal issues such as nausea, 
diarrhea, and vomiting.3 Some women may exhibit abdom-
inal pain 2–3 days after treatment which can be managed 
expectantly in the absence of symptoms indicative of EP 
tubal rupture.3 Patients undergoing treatment should avoid 
taking folic acid supplements or non-steroidal anti-inflam-
matory drugs which can decrease the effectiveness of 
MTX, refrain from using substances such as opioids, alco-
hol, or other analgesics that can mask symptoms of EP 
rupture, and abstain from activities that increase EP rup-
ture risk such as vaginal intercourse.2 As MTX is a potent 
teratogen, it is suggested that patients use contraception 
for 3 months following treatment, although there is limited 
evidence to support this recommendation.11

Current literature estimates the percent resolution of 
EPs via MTX treatment without need for surgical interven-
tion to be 70%–95%, with lower success rates in patients 
with higher initial β-hCG levels.2,3 However, recent meta-
analyses display conflicting results regarding success and 
risks of adverse effects with different treatment regi-
mens.28–32 As such, there is a need for further investigation 
into this area of research.

Additional therapeutic agents administered in conjunc-
tion with MTX have been studied. Seven days of oral gefi-
tinib in addition to single dose IM MTX effectively treated 
patients with stable tubal EPs and eliminated the need for 
surgical intervention.33 This treatment regimen must be 
validated by a randomized control trial, but may present as 
another option with minimal adverse effects.

Independent of the treatment regimen, β-hCG levels 
that continue to rise correlate with increased risk of treat-
ment failure, which in turn can lead to tubal rupture, 

abdominal hemorrhage, future infertility, and death.11,32 If 
a patient develops significant pain or exhibits hemody-
namic instability at any time throughout treatment, surgi-
cal management should be pursued.11

In addition to declining β-hCG levels, other markers are 
being studied to determine MTX success.34 Studies have 
proposed that women successfully treated for EP will have 
a significantly higher serum CPK.35,36 Red cell distribution 
width, mean platelet volume, and neutrophil-lymphocyte 
ratio may also inform efficacy of EP MTX treatment.37,38

Surgical management

Salpingostomy and salpingectomy are the two common 
approaches for surgical management of EPs. Salpingostomy 
consists of removing solely the EP via an incision in the 
fallopian tube, whereas salpingectomy includes removal 
of part or all the fallopian tube along with the EP.2 
Salpingectomy is advised for patients with EPs ⩾ 5 cm in 
diameter, significant tubal damage, tubal rupture, bleed-
ing, or previous tubal ligation.11 However, patients who 
undergo salpingectomy and have absent/obstructed con-
tralateral fallopian tubes will be unable to procreate with-
out ART, making salpingostomy preferred by patients who 
wish to retain fertility.11 In patients with normal contralat-
eral fallopian tubes, salpingostomy and salpingectomy are 
shown to have equivalent future pregnancy outcomes, as 
supported by the ESEP study.11,39 Following salpingectomy, 
pathologic confirmation of EP in the removed fallopian 
tube is sufficient to confirm success of the procedure.11 
Contrarily, salpingostomy requires subsequent β-hCG 
measurements to ensure absence of residual trophoblastic 
tissue (~20% of patients), which generally requires addi-
tional MTX treatment.11 A retrospective clinical trial dis-
covered that early post-linear salpingostomy β-hCG values 
are predictive of persistent EP before Day 5, with a posi-
tive predictive value of 88% and negative predictive value 
of 99%.40

Overall, surgical management has been shown to have 
a higher rate of success in terminating EPs than medical 
management and is indicated in patients who exhibit signs 
of EP rupture (e.g. hemodynamic instability), have con-
traindications to medical management, or express personal 
preference to pursue surgical treatment.11 Current litera-
ture suggests there is no difference between medical and 
surgical management regarding their effect on subsequent 
fertility, with limited exceptions as mentioned above.2 
Disadvantages of surgical management include anesthesia 
complications, secondary injuries, and blood loss.28

Expectant management

Expectant management is the most conservative approach 
for the treatment of EPs. This method can be considered 
for patients with decreasing or plateaued β-hCG levels.3 
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EPs presenting with β-hCG levels < 200 mIU/mL will 
spontaneously resolve in 88% of cases; however, the rate 
of spontaneous resolution declines as β-hCG levels exceed 
this threshold.3 Patients who choose to pursue expectant 
management must have β-hCG tested every 48 h and 
should consider other options if levels do not decline.2 
Risks of expectant management include tubal rupture, 
hemorrhage, and emergency surgery.3 The relative effi-
cacy and safety of expectant management is an area of 
ongoing research, with medical and surgical management 
remaining the primary approaches to EP treatment.11

Evidence in literature suggests initial β-hCG levels 
greater or less than 1500 mIU/mL may provide a method 
to inform expectant management versus MTX treatment 
for specific types of EP.41,42 Research has shown that IM 
MTX injections for patients with confirmed tubal EPs 
did not result in significantly different outcomes when 
compared to placebo, especially for clinically stable 
women with β-hCG < 1500 mIU/mL.43 Patients with β-
hCG > 1500 mIU/mL, however, did have statistically sig-
nificant changes and negative pregnancy tests after MTX 
injection compared to placebo.43 More research is neces-
sary to determine effectiveness of MTX in patients with a 
confirmed tubal EP and β-hCG > 1500 mIU/mL. Serum 
markers other than β-hCG may also inform treatment suc-
cess. Memtsa et al. found progesterone and β-hCG to be 
significantly different in both successful and failed expect-
ant management of tubal EPs, whereas inhibin A, activin 
A, and high sensitivity C-reactive protein were unlikely to 
improve selection for conservative management.41

Innovations/other

Innovations in surgical management of EPs may provide 
better immediate and future fertility outcomes. Studies 
such as the DEMETER trial have shown that fertility rates 
between medical treatment and conservative surgery are 
not significantly different.42,44 A recent trial exploring the 
effectiveness of laparoscopic partial tubal resection with 
end-to-end anastomosis found significantly higher postop-
erative fallopian tube patency compared to controls.45 
There was no significant difference between ovarian func-
tion, operation time, intra blood β-hCG recovery time, and 
hospital time compared with the control group.45 This 
method, however, may be an effective measure to preserve 
fertility. Uterine artery embolization (UAE) with intrauter-
ine infusion of MTX alone was shown to effectively man-
age EP and preserve fertility.46 UAE with local infusion of 
MTX and 5-fluorouracil (5-FU) has also been studied and 
shown to be effective, but the addition of 5-FU is linked to 
more adverse effects.46 UAE before or after uterine curet-
tage for the treatment of CSP was effective at preventing 
the need for hysterectomy in 11 of 12 patients.47 One of 
the 12 patients in this study required hysterectomy due to 
continued hemorrhage after uterine curettage followed by 
emergent UAE and further curettage.47 High-intensity 

focused US (HIFU) followed by D&C or UAE are addi-
tional methods to treat CSP that have been shown to pre-
serve fertility.4,48 Nonsurgical approaches being studied, 
including HIFU, may offer additional benefits for future 
fertility.

Utility of UAE for successful treatment of EPs and 
bleeding due to EP resolution has also been studied in 
recent years. UAE in conjunction with MTX was shown to 
effectively resolve and control bleeding in the treatment of 
tubal EPs, CSP, cervical EPs, and abdominal EPs.47,49–51 
Use of UAE in an emergent setting has also been shown to 
resolve EPs and control bleeding after a misdiagnosis of 
EP.47 For patients with persistently high β-hCG levels and 
vaginal bleeding after systemic MTX treatment, UAE has 
been shown to be a safe and effective option.52

Hysteroscopy also shows promise for the treatment of 
CSP.53 Hysteroscopy allows for direct visualization of the 
uterine cavity and a CSP, and thus may be a promising 
surgical option.54,55 A recent systematic review revealed 
that hysteroscopic treatment after HIFU or UAE resulted 
in 91% resolution of CSP.53 Larger studies are required to 
further assess the safety of hysteroscopic treatment.

Noninvasive treatments are a continued area of study 
for patients with EPs, especially CSPs. US-guided HIFU 
has been shown to effectively resolve CSP.56 HIFU in this 
study was notably conducted as an outpatient procedure 
2–5 times, with patients experiencing minimal side 
effects.56 In a 2019 meta-analysis comparing UAE and 
HIFU, early management of CSP with HIFU resulted in 
better outcomes, including decreased blood loss, shorter 
hospital durations, and less adverse events; however,  
β-hCG levels took longer to normalize.57

Psychological interventions are also important to con-
sider in the management of EPs. Counseling and patient 
education throughout EP intervention has been shown to 
improve mental health and self-esteem in one randomized 
controlled clinical trial.58 Methods in this trial included 
education on EP medical intervention, the physical and 
psychological complications of interventions, and the sad-
ness, self-esteem, and mental health changes that can be 
seen after an EP. Another randomized control study found 
that patient education, attentive and enhanced periopera-
tive care, including heated blankets, and postoperative and 
discharge education can lower anxiety and depression after 
laparoscopic management of EP.59 Muscle relaxation train-
ing after MTX administration has also been shown to 
reduce anxiety in patients with EPs.60 Overall, psychologi-
cal management and patient education play crucial roles in 
the quality-of-life following an EP.

Implications for practice and/or policy

The reversal of Roe v. Wade offers additional challenges in 
the treatment of EPs. Mifepristone and misoprostol are 
medications that can be given to treat a PUL. These medi-
cations are associated with more rapid exclusion of EP 
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when administered before a definitive diagnosis is made 
and traditional treatment of MTX is started.61 With the 
overturn of Roe v. Wade, some government officials have 
hinted medications traditionally associated with abortion, 
including mifepristone and misoprostol, may no longer be 
readily available. Leading healthcare organizations like 
the American Medical Association and American College 
of Obstetricians and Gynecologists consider all forms of 
healthcare a human right, including abortion and contra-
ception.62 They also state and believe the government 
should not be involved in the patient-physician relation-
ship.63,64 Current legal proceedings and changes to state 
legislature may affect EP treatment and should be consid-
ered in the future management of EPs.

Study limitations

PubMed was the primary search engine for research in this 
publication and allowed for a comprehensive review of 
current medical knowledge of EPs. Literature not found in 
PubMed may not have been included and is one source of 
bias and limitation to this study. Minimization of search 
criteria allowed for inclusion of all relevant papers. 
Overall, there is limited innovation reported in EP diagno-
sis and treatment, thus opening the opportunity for more 
research to be conducted.

Conclusion

This review consolidates current diagnostic and treatment 
strategies for EP. Many tools and markers for EP diagnosis 
along with treatment strategies have been studied and 
shown to be effective; however, the amount of large multi-
center trials within the last 5 years is sparse.

The current diagnostic standard for EP is a combination 
of US imaging and serum levels of β-hCG. Imaging  
mimics make EP difficult to diagnose; however, awareness 
of differentiating features allows for better diagnosis. 
Additional serum markers outside of β-hCG are being 
investigated to confirm diagnosis when US results are 
inconclusive. While not widely used in clinical practice, 
these experimental markers, specifically activin-AB and 
PAPP-A, show promise for EP diagnosis. Utilization of 
these markers may improve outcomes by allowing for ear-
lier diagnosis. In addition, endometrial sampling is promis-
ing for effective EP diagnosis. Review of Table 4 indicates 
that the majority of methods of endometrial sampling have 
100% specificity for diagnosis; however, D&C continues 
to demonstrate the highest sensitivity for diagnostics, thus 
confirming it as the most effective protocol to be used.

Medical, surgical, and expectant management are the 
three main treatment options for the management of EPs. 
MTX is the most common medication given for the treat-
ment of EP and is administered using single or multi-dose 
regimens. However, recent meta-analyses have offered 

conflicting findings regarding success rates and risk of 
adverse effects between the different treatment regi-
mens.28,30–32 As such, there is a need for further investiga-
tion into this area of research. Dosage of MTX is often 
governed by serum levels of β-hCG, with additional doses 
given if β-hCG levels do not decline after MTX adminis-
tration. Medications given in conjunction with MTX, 
such as 5-FU, and procedures, such as UAE, HIFU, and 
D&C, have shown to be effective at resolving extrauterine 
pregnancy.

When medical management alone is contraindicated or 
does not resolve EP, surgical interventions including sal-
pingostomy or salpingectomy are often performed. UAE 
and hysteroscopy are additional surgical procedures being 
studied, especially for the removal of CSPs. Expectant 
management via monitoring of β-hCG levels can be used 
in place of medical management for patients with decreas-
ing or plateaued β-hCG levels; however, more studies are 
required to assess the safety of this form of treatment.3,43

Future fertility is an important factor to consider during 
the treatment of EP. Studies, such as the DEMETER trial, 
have shown no significant difference in fertility rates 
following medical treatment and conservative surgery.42,44 
The ESEP study also showed that salpingotomy and sal-
pingectomy do not significantly affect future pregnancy 
outcomes.39 Nonsurgical approaches being studied, includ-
ing HIFU, may offer additional benefits for future fertility. 
Increasing the number of multicenter trials is necessary to 
demonstrate the efficacy of treatments that improve surgi-
cal outcomes and future fertility after an EP.

Finally, psychological management is a crucial factor in 
successful outcomes following EP diagnosis and treat-
ment. Trials have shown that attention to patient mental 
health, comfort, and education following diagnosis have 
resulted in lower anxiety and depression.58–60 Consideration 
of these factors can improve patient quality-of-life.
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ORIGINAL RESEARCH ARTICLE

Pregnancy Complications and Long-Term 
Mortality in a Diverse Cohort
Stefanie N. Hinkle , PhD; Enrique F. Schisterman, PhD; Danping Liu , PhD; Anna Z. Pollack , PhD, MPH; Edwina H. Yeung, PhD;  
Sunni L. Mumford, PhD; Katherine L. Grantz, MD, MS; Yan Qiao , MPH; Neil J. Perkins, PhD; James L. Mills, MD; 
Pauline Mendola, PhD; Cuilin Zhang , MD, PhD

BACKGROUND: Pregnancy complications are associated with increased risk of development of cardiometabolic diseases and 
earlier mortality. However, much of the previous research has been limited to White pregnant participants. We aimed to 
investigate pregnancy complications in association with total and cause-specific mortality in a racially diverse cohort and 
evaluate whether associations differ between Black and White pregnant participants.

METHODS: The Collaborative Perinatal Project was a prospective cohort study of 48 197 pregnant participants at 12 US clinical 
centers (1959–1966). The Collaborative Perinatal Project Mortality Linkage Study ascertained participants’ vital status through 
2016 with linkage to the National Death Index and Social Security Death Master File. Adjusted hazard ratios (aHRs) for underlying 
all-cause and cause-specific mortality were estimated for preterm delivery (PTD), hypertensive disorders of pregnancy, and 
gestational diabetes/impaired glucose tolerance (GDM/IGT) using Cox models adjusted for age, prepregnancy body mass index, 
smoking, race and ethnicity, previous pregnancies, marital status, income, education, previous medical conditions, site, and year.

RESULTS: Among 46 551 participants, 45% (21 107 of 46 551) were Black, and 46% (21 502 of 46 551) were White. The 
median time between the index pregnancy and death/censoring was 52 years (interquartile range, 45–54). Mortality was 
higher among Black (8714 of 21 107 [41%]) compared with White (8019 of 21 502 [37%]) participants. Overall, 15% (6753 
of 43 969) of participants had PTD, 5% (2155 of 45 897) had hypertensive disorders of pregnancy, and 1% (540 of 45 890) 
had GDM/IGT. PTD incidence was higher in Black (4145 of 20 288 [20%]) compared with White (1941 of 19 963 [10%]) 
participants. The following were associated with all-cause mortality: preterm spontaneous labor (aHR, 1.07 [95% CI, 1.03–
1.1]); preterm premature rupture of membranes (aHR, 1.23 [1.05–1.44]); preterm induced labor (aHR, 1.31 [1.03–1.66]); 
preterm prelabor cesarean delivery (aHR, 2.09 [1.75–2.48]) compared with full-term delivery; gestational hypertension (aHR, 
1.09 [0.97–1.22]); preeclampsia or eclampsia (aHR, 1.14 [0.99–1.32]) and superimposed preeclampsia or eclampsia (aHR, 
1.32 [1.20–1.46]) compared with normotensive; and GDM/IGT (aHR, 1.14 [1.00–1.30]) compared with normoglycemic. 
P values for effect modification between Black and White participants for PTD, hypertensive disorders of pregnancy, and 
GDM/IGT were 0.009, 0.05, and 0.92, respectively. Preterm induced labor was associated with greater mortality risk among 
Black (aHR, 1.64 [1.10–2.46]) compared with White (aHR, 1.29 [0.97–1.73]) participants, while preterm prelabor cesarean 
delivery was higher in White (aHR, 2.34 [1.90–2.90]) compared with Black (aHR, 1.40 [1.00–1.96]) participants.

CONCLUSIONS: In this large, diverse US cohort, pregnancy complications were associated with higher mortality nearly 50 years 
later. Higher incidence of some complications in Black individuals and differential associations with mortality risk suggest that 
disparities in pregnancy health may have life-long implications for earlier mortality.

Key Words: diabetes ◼ gestational ◼ mortality ◼ pre-eclampsia ◼ pregnancy ◼ pregnancy complications ◼ premature birth

Major progress has been made in understanding 
the implications of pregnancy complications 
for the long-term health of pregnant women. In 

2021, the American Heart Association (AHA) released 
a statement that adverse pregnancy outcomes, such 
as hypertensive disorders of pregnancy, gestational  
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diabetes, preterm delivery, small-for-gestational-age 
delivery, pregnancy loss, and placental abruption, 
should be considered when evaluating the cardiovas-
cular disease risk in patients with a pregnancy history.1 
However, much of the focus has been on later cardio-
vascular health, even though there is some additional 
evidence suggesting that pregnancy complications 
are associated with increased risk of other chronic 
diseases, including diabetes and kidney disease, with 
mixed findings for dementia.2–9 Additionally, few stud-
ies have had long-term follow-up, limiting outcomes to 
those that develop in midlife rather than later in life, as 
well as mortality.

There remains a substantial racial disparity in the 
research related to adverse pregnancy outcomes and 
long-term health. As noted in the AHA statement, most 
of the evidence base related to cardiovascular health is 
from studies comprising 80% to 95% White individu-
als.1,10 Although race is a social construct, and there are 
no biological hypotheses to suggest that the effects of 
pregnancy complications differ between White and non-
White patients, there may be differences in health care 
access, treatment, and monitoring, leading to differential 
effect sizes, which, in turn, may contribute to the racial dis-
parities in chronic diseases and related mortality.11,12 Addi-
tionally, non-White pregnant individuals are at increased 

risk for developing pregnancy complications and have a 
higher burden of chronic disease(s) and early mortality 
than White pregnant individuals.10,13 Yet, only a few stud-
ies have evaluated whether adverse pregnancy compli-
cations differentially contribute to the greater incidence 
of chronic disease and earlier mortality observed in his-
torically marginalized populations. For instance, in studies 
from the Women’s Health Initiative, conducted mostly on 
White (62–82%) participants, there was no difference 
by race in the associations between adverse pregnancy 
outcomes and cardiovascular end points, although infer-
ences of the findings were hindered by the small number 
of non-White participants.14,15 In another report from the 
California Child Health and Development Studies, gesta-
tional hypertension was associated with an increase in the 
risk for cardiovascular disease among Black participants 
only.16 Nonetheless, there is clearly an unmet level of rep-
resentation of non-White participants in research on the 
long-term health implications of pregnancy complications.

Through analysis of a large, well-characterized cohort 
that included approximately half Black and half White preg-
nant participants, our study aimed to investigate common 
pregnancy complications in association with total and cause-
specific mortality >50 years after the index pregnancy.

METHODS
Setting
The Collaborative Perinatal Project (CPP) was a prospective 
cohort study of 48 197 pregnant participants, with 58 760 
pregnancies at 12 US clinical centers from 1959 to 1966. 
Details of the cohort are described previously.17–19 For the 
8772 (18.2%) participants who had >1 pregnancy recorded in 
study records, the last pregnancy in the CPP was considered 
the index pregnancy for this analysis, as it represented the lat-
est point of follow-up for each participant. In 2017, the CPP 
Mortality Linkage Study was conducted to ascertain vital status 
of participants as of December 31, 2016.20 Vital status was 
ascertained through linkages to the National Death Index (NDI) 
and the Social Security Death Master File (SSDMF).

There were no institutional review boards or rules for use 
of human subjects at the CPP inception during the late 1950s, 
but a general informed consent for participation was obtained. 
Institutional review board approval was obtained for the 

Clinical Perspective

What Is New?
 • This article fills a critical data gap in the field of the 

long-term implications of adverse pregnancy out-
comes, in which much of the previous literature has 
been limited to primarily White populations, by uti-
lizing a diverse cohort and examining for potential 
heterogeneity in associations by race.

 • Those with common pregnancy complications of 
preterm delivery, hypertensive disorders of preg-
nancy, or gestational diabetes/impaired glucose 
tolerance had a higher mortality risk in the ≈50 
years after pregnancy.

 • Black pregnant participants had an increased risk 
for some pregnancy complications, and in some 
instances, the mortality risk conferred from preg-
nancy complications was higher in Black compared 
with White individuals.

What Are the Clinical Implications?
 • An important piece of this research is extending the 

concept of lifelong health implications of pregnancy 
complications to include Black participants, for 
whom a greater risk for major pregnancy complica-
tions and earlier mortality is present.

 • Greater efforts are needed to alleviate racial dispari-
ties in cardiovascular and diabetes screenings among 
individuals with a history of pregnancy complications.

Nonstandard Abbreviations and Acronyms

aHR adjusted hazard ratio
CPP Collaborative Perinatal Project
GD/IGT  gestational diabetes/impaired glucose 

tolerance
NDI National Death Index
PROM premature rupture of membranes
SSDMF Social Security Death Master File
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CPP Mortality Linkage Study by the Eunice Kennedy Shriver 
National Institute of Child Health and Human Development and 
the Emmes Corporation, which performed the abstraction of 
identifying information from historic CPP records and facilitated 
the linkages. CPP data are publicly available at https://www.
archives.gov/research/electronic-records/nih.html (National 
Archives Identifier: 606622). Because of privacy concerns, 
mortality data were not publicly available. Researchers inter-
ested in the linked mortality data should contact the Eunice 
Kennedy Shriver National Institute of Child Health and Human 
Development for data-sharing agreement details.

Exposure Ascertainment
At the first pregnancy visit, a physical exam was performed, and 
information on demographics, medical history, socioeconomic 
status, and behavior were collected via interviews. Participants 
were followed throughout pregnancy, providing repeat inter-
views and physical exams. Upon admission to labor and deliv-
ery, a trained observer recorded labor and delivery, postpartum, 
and neonatal events.

Gestational age was defined according to the date of the 
last menstrual period. Deliveries ≥20 and <37 completed weeks 
were classified as preterm. Preterm subtypes were further clas-
sified according to the following algorithm: preterm deliveries 
with recorded spontaneous labor onset were included in the 
“preterm spontaneous labor” category; preterm deliveries with 
premature rupture of the membranes (PROM) were included in 
the “preterm PROM” category; preterm deliveries with recorded 
induction of labor were included in the “preterm induced labor” 
category; preterm deliveries without record of spontaneous labor, 
PROM, or induction that were delivered by cesarean were cat-
egorized as “preterm prelabor cesarean”; and all other preterm 
deliveries were categorized as “preterm unknown reason.”

Hypertensive disorders were classified according to cur-
rent clinical definitions.21 Chronic hypertension was classified 
if reported on the past medical history or obstetric diagnos-
tic summary, or if blood pressure at <20 weeks gestation was 
elevated (ie, ≥2 readings of systolic blood pressure ≥140 mm 
Hg or diastolic blood pressure ≥90 mm Hg). Gestational hyper-
tension was classified as new-onset blood pressure elevation 
at ≥20 weeks gestation. Preeclampsia or eclampsia was clas-
sified as the presence of gestational hypertension with any of 
the following: proteinuria (≥20 weeks gestation dipstick read-
ings of 1+ or recorded on obstetric summary), headache or 
visual disturbance within 1 week of delivery, pulmonary edema, 
or eclampsia documented on the delivery report or obstetric 
diagnostic summary. Superimposed preeclampsia or eclampsia 
was defined as preeclampsia or eclampsia in the presence of 
chronic hypertension.

Prepregnancy diabetes (type not specified) was identified 
from either the past medical history, the obstetric summary, or 
documented insulin use before pregnancy. Gestational diabetes 
was defined using any of the following criteria in the absence 
of prepregnancy diabetes: (1) ≥2 abnormal plasma glucose 
values on the 3-hour glucose tolerance test during pregnancy 
according to the currently adopted Carpenter and Coustan 
criteria22; (2) documented insulin use during pregnancy; or 
(3) documented severe diabetic conditions, including diabetic 
coma or ketoacidosis first recognized in pregnancy. Impaired 
glucose tolerance was defined as any of the following criteria in 

the absence of prepregnancy diabetes and gestational diabe-
tes: (1) checked box for “diabetes during pregnancy” or “abnor-
mal glucose tolerance test during pregnancy” (without record 
of the values) documented on the obstetric diagnosis summary; 
(2) fasting plasma glucose during pregnancy ≥95 mg/dL; (3) 
any blood glucose during pregnancy ≥200 mg/dL22; or (4) 1, 
but not 2, abnormal plasma glucose values on the glucose tol-
erance test during pregnancy. Because few participants met 
the criteria for gestational diabetes, “any glucose intolerance in 
pregnancy” was defined by grouping gestational diabetes with 
impaired glucose tolerance. A glucose tolerance test (63% oral 
glucose and 37% IV glucose) was performed during pregnancy 
for 1340 (2.8%) participants.

Outcome Ascertainment
Follow-up time was calculated from the year of the index CPP 
pregnancy through 2016 or the recorded year of death. Deaths 
that occurred during pregnancy or immediately postpartum 
before discharge were recorded on the obstetric forms. All-
cause mortality was defined as a death recorded in the NDI, 
augmented by the SSDMF if there was not a match with the 
NDI; 89% of the deaths were sourced from the NDI, which is 
more accurate than the SSDMF.20,23 Participants without death 
recorded by December 31, 2016, were censored.

Underlying causes of death were obtained from the NDI, 
which defines underlying causes of death in accordance 
with recommendations of the World Health Organization and 
the International Conference for the Ninth Revision of the 
International Classification of Diseases as “(a) the disease or 
injury which initiated the train of events leading directly to 
death, or (b) the circumstances of the accident or violence 
which produced the fatal injury.”24,25 These coding decisions 
are automated based on international coding rules. Causes of 
death were coded according to the International Classification 
of Diseases, 9th revision (ICD-9) codes for deaths occurring 
between 1979 and 1998 and according to the International 
Classification of Diseases, tenth revision (ICD-10) codes 
for deaths occurring between 1999 and 2016 (Table S1). 
Underlying causes of death were grouped according to ICD-10 
codes and comparable ICD-9 codes.26 There were 10 cause-
of-death categories26: cardiovascular disease, cancer, diabetes, 
respiratory disease (pneumonia, influenza, chronic obstructive 
pulmonary disease, and allied conditions), infections (other than 
pneumonia or influenza), dementia, kidney disease, chronic liver 
disease, accidents, suicide, and other causes. The dementia cat-
egory of death was based on the Centers for Disease Control 
and Prevention definition of dementia mortality, which includes 
deaths attributable to Alzheimer disease, unspecified dementia, 
vascular dementia, and other degenerative diseases of the ner-
vous system, not classified elsewhere.27 Cardiovascular disease 
was further classified into hypertensive disease, ischemic heart 
disease, arrhythmia, heart failure, cerebrovascular disease, and 
atherosclerosis or other diseases of the arteries.26

Covariate Ascertainment
Covariates were collected from participants during study enroll-
ment via in-person interviews and defined based on the index 
pregnancy and included age, smoking status, race and ethnicity 
(Black, Puerto Rican, other, or White; self-reported), prepreg-
nancy body mass index (in kg/m2), previous pregnancies (0, 
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1, 2, 3, or ≥4), marital status (single, married/common law, or 
other), family income (≤$1999, $2000–3999, $4000–5999, 
$6000–7999, $8000–9999, or ≥$10 000), education (less 
than high school, some high school, high school graduate, 
or some college), previous medical conditions, site, and year. 
Details on the covariates, their definitions, and functional form 
are included in Table S2.

Statistical Methods
Participant characteristics at the index pregnancy were com-
pared across categories of diabetes, preterm delivery, and 
hypertensive disorders in pregnancy using χ2 tests for cate-
gorical variables and ANOVA for continuous variables. Missing 
data on exposures (1–10%), covariates (<1–12%), and causes 
of death identified by the SSDMF (4%) were multiply imputed 
using chained equations under the missing at random assump-
tion.28 For each of the 50 imputed data sets, the regression 
models were estimated, and the results were combined using 
the Rubin rule.29

Separate models were estimated for each exposure. We 
previously compared a standard Cox regression model and 
modified Cox regression with a double-censoring approach 
that assumed that nonmatched participants could be either 
right-censored in 2016 (still alive) or left-censored between 
index pregnancy and 1979 (deceased before 1979), and the 
results were nearly identical; therefore, the current study uti-
lized a standard Cox regression model.20,30 Cox proportional 
hazards regressions estimated the hazard ratios (HRs) of mor-
tality in association with each exposure, for which the all-cause 
and cause-specific hazard models were both fitted. The cause-
specific hazard, which accounted for the competing risks of 
deaths attributable to different causes, is interpreted as the 
instantaneous risk of dying from the cause of interest among 
the participants who were alive. The cumulative incidence func-
tions were calculated from all-cause Cox models. Then, risk dif-
ferences were estimated at 50 years after the index pregnancy 
by taking the differences of cumulative incidence functions 
among exposure groups. Risk differences were estimated for 
all-cause mortality only because, in general, we have less power 
with risk differences than HRs, and this is exacerbated with 
the cause-specific associations. Additionally, for preterm birth, 
we restricted the analysis to pregnancies lasting ≥20 weeks. 
For all-cause mortality, we utilized inverse probability weights 
to control for potential selection bias introduced by this restric-
tion.31 Weights included all covariates for the main models.

Effect modification by race was examined and tested by fit-
ting models with the individual exposure category, race, and an 
interaction term between the exposure of interest and race.12 
Only participants who were White or Black were included for 
these analyses because of small sample sizes in the other 
groups. A sensitivity analysis examined whether pregnancies 
affected by hypertensive disorders were delivered preterm 
(<37 weeks) or at term (≥37 weeks). Statistical significance 
was defined as P<0.05, and all tests were 2-sided. Analyses 
were conducted using SAS version 9.4 (SAS Institute) and R.

RESULTS
The CPP cohort included 48 197 pregnant participants. 
Those who died during the index CPP pregnancy were 

excluded (n=9) to focus on postpregnancy mortality. 
Participants without identifiable information who were 
unable to be submitted for vital status linkage were 
excluded from the analysis (n=1637 [3.4%]). The final 
analysis included 46 551 participants (Figure S1).

The majority of study participants were either Black 
(45%) or White (46%; Table 1). Black participants were 
younger than White participants at the index pregnancy, 
less likely to have had a previous pregnancy, more likely 
to have obesity, more likely to be single, had lower 
incomes, less attained education, and were more likely 
to have cardiovascular conditions before pregnancy than 
White participants. Detailed distributions of the partici-
pant characteristics across pregnancy complications are 
shown in Tables S3 to S5.

The median time between the index pregnancy and 
death or censoring as of 2016 was 52 years (interquartile 
range, 45–54), for a total of 2 229 721 person-years. As 
of 2016, 18 170 (39%) deaths were observed (Table 2). 
Mortality was higher among Black compared with White 
participants (41% versus 37%). Across all the race and 
ethnic groups, the top 2 leading causes of death were 
cardiovascular disease (27% to 34% of total deaths) and 
cancer (24% to 34% of total deaths).

Overall, 15% of pregnancies were delivered preterm 
(13% preterm spontaneous labor; <1% preterm PROM; 
<1% induced labor; <1% preterm prelabor cesarean 
delivery; and <1% preterm reason unknown). The pro-
portion of spontaneous preterm deliveries differed sub-
stantially between Black (18%) and White participants 
(7%); no differences were observed for other preterm 
deliveries (<1% in both Black and White participants). 
All preterm deliveries, except for those with an unknown 
cause, were associated with an increased adjusted all-
cause mortality. Compared with term births (≥37 weeks), 
the adjusted HRs for preterm spontaneous labor, preterm 
PROM, preterm induced labor, preterm prelabor cesar-
ean delivery, and preterm reason unknown were 1.07 
(95% CI, 1.03–1.12), 1.23 (1.05–1.44), 1.31 (1.03–
1.66), 2.09 (1.75–2.48), and 0.92 (0.79–1.07), respec-
tively, with corresponding risk differences of 1.5 (−0.6 to 
3.6), 4.5 (0.3–8.7), 6.0 (−0.1 to 12.1), 19.1 (13.2–25.1), 
and −1.7 (−5.1 to 1.7) deaths per 100, respectively 
(Table 3). The P value for interaction the between Black 
and White race and preterm delivery was P=0.009 (Table 
S6). There was no major difference in the HRs for pre-
term spontaneous labor and preterm PROM, whereas 
for preterm induced labor, the mortality association was 
slightly stronger among Black participants, and for pre-
term prelabor cesarean delivery, the mortality association 
was stronger for White participants. For participants with 
a spontaneous preterm delivery, the increased mortality 
risk was generally because of an increase in cardiovas-
cular disease mortality (HR, 1.18 [1.09–1.28]). For par-
ticipants with preterm PROM, the increased mortality risk 
was generally attributable to the increased mortality from 
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Table 1. Participant Characteristics of the Collaborative Perinatal Project Mortality Linkage Study 

Characteristic at index pregnancy 
Overall
(n=46 551) Black (n=21 107 [45%]) White (n=21 502 [46%]) 

Puerto Rican 
(n=3462 [7%]) 

Other* 
(n=480 [1%]) 

Age, y 24.5±6.2 24.0±6.4 25.1±6.0 23.7±5.4 25.8±5.5 

Previous pregnancies

  0 12 372 (27) 5346 (26) 5921 (29) 935 (27) 170 (36)

  1 9590 (21) 4057 (20) 4612 (23) 807 (23) 114 (24)

  2 7115 (16) 3103 (15) 3338 (16) 606 (18) 68 (15)

  3 5102 (11) 2359 (11) 2311 (11) 399 (12) 33 (7)

 �≥4 10 986 (24) 5916 (28) 4294 (21) 694 (20) 82 (18)

Prepregnancy body mass index

 <18.5 kg/m2 3838 (9) 1713 (9) 1754 (10) 298 (10) 73 (18)

 18.5–24.9 kg/m2 28 212 (69) 12 848 (65) 12 992 (72) 2099 (69) 273 (69)

 25.0–29.9 kg/m2 6336 (15) 3505 (18) 2285 (13) 514 (17) 32 (8)

 ≥30.0 kg/m2 2761 (7) 1680 (9) 911 (5) 152 (5) 18 (5)

Marital status

  Single 6953 (15) 5487 (26) 1167 (5) 257 (7) 42 (9)

  Married/common law 35 539 (76) 13 305 (63) 18 733 (87) 3099 (90) 402 (84)

  Other 4054 (9) 2313 (11) 1599 (7) 106 (3) 36 (8)

Smoking

  Nonsmoker 24 030 (53) 11 958 (58) 9395 (46) 2371 (69) 306 (66)

  <1 pack/day 14174 (32) 7212 (35) 6006 (30) 843 (25) 113 (24)

 �≥1 pack/day 6728 (15) 1599 (8) 4871 (24) 213 (6) 45 (10)

Annual income

 �≤$1999 5935 (14) 4013 (21) 1681 (9) 185 (6) 56 (13)

  $2000–3999 18 465 (44) 9703 (51) 6345 (34) 2254 (68) 163 (39)

  $4000–5999 10 187 (24) 3622 (19) 5737 (30) 700 (21) 128 (31)

  $6000–7999 4443 (11) 1268 (7) 2949 (16) 172 (5) 54 (13)

  $8000–9999 1584 (4) 362 (2) 1189 (6) 21 (<1) 12 (3)

 �≥$10 000 1127 (3) 157 (<1) 959 (5) 7 (<1) 4 (1)

Education

  Less than high school 8093 (18) 3900 (19) 2638 (13) 1487 (44) 68 (15)

  Some high school 17 319 (39) 9590 (47) 6254 (32) 1353 (40) 122 (27)

  High school graduate 13 259 (30) 6027 (29) 6641 (34) 518 (15) 73 (16)

  Some college 5453 (12) 1056 (5) 4169 (21) 47 (1) 181 (41)

Previous medical conditions      

 Cardiovascular diseases† 5414 (12) 2894 (14) 2283 (11) 186 (5) 51 (11)

 Respiratory diseases‡ 3463 (8) 1489 (7) 1545 (7) 369 (11) 60 (13)

 Renal diseases‖ 3961 (9) 1813 (9) 2041 (10) 77 (2) 30 (6)

 Neurologic diseases§ 4572 (10) 1657 (8) 2676 (13) 192 (6) 47 (10)

 Cancer and tumors# 1767 (4) 655 (3) 1064 (5) 38 (1) 10 (2)

 Diabetes 742 (2) 191 (<1) 524 (3) 23 (<1) 4 (<1)

Delivery**      

 Elective or spontaneous abortion 700 (2) 268 (1) 385 (2) 41 (1) 6 (1)

 Preterm spontaneous labor 5688 (13) 3704 (18) 1405 (7) 540 (17) 39 (9)

 Preterm PROM 298 (<1) 153 (<1) 125 (<1) 18 (<1) 2 (<1)

 Preterm induced labor 149 (<1) 50 (<1) 90 (<1) 8 (<1) 1 (<1)

(Continued )
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cardiovascular disease (HR, 1.37 [1.04, 1.80]) and dia-
betes (HR, 1.83 [0.98, 3.41]). Comparatively, for partici-
pants with preterm induced labor, a heightened mortality 
risk was observed with kidney disease (HR, 5.22 [2.14, 
12.75)], diabetes (HR, 4.20 [2.25, 7.83]), and cardiovas-
cular disease (HR, 1.74 [1.19, 2.54]). For participants 
with preterm prelabor cesarean delivery, a heightened 
mortality risk was observed with diabetes (HR, 5.39 
[3.41, 8.52]), kidney disease (HR, 3.53 [1.43, 8.68]), car-
diovascular disease (HR, 2.80 [2.19, 3.58]), and respira-
tory disease (HR, 1.80 [1.02, 3.18]).

Overall, 4% of pregnancies were affected by chronic 
hypertension, 2% by gestational hypertension, 1% by 
preeclampsia or eclampsia, and 2% by superimposed 
preeclampsia or eclampsia. Black participants were 
more likely to have chronic hypertension (6% versus 
3%) or superimposed preeclampsia or eclampsia (3% 
versus 1%) than White participants. Gestational hyper-
tension, preeclampsia or eclampsia, and superimposed 
preeclampsia or eclampsia were associated with higher 
all-cause mortality adjusted HRs of 1.09 (0.97–1.22), 
1.14 (0.99–1.32), and 1.32 (1.20–1.46), respectively, 
and corresponding excess risks of 1.7 (−1.2 to 4.7), 2.8 
(−0.8 to 6.5), and 6.2 (3.1–9.3) deaths per 100 partici-
pants, respectively, compared with normotensive partici-
pants (Table 4). Gestational hypertension was associated 

with higher risks for cardiovascular and diabetes mortal-
ity. Preeclampsia was associated with higher risks for 
cardiovascular, diabetes, infection, and kidney disease 
mortality, albeit some of the estimates were imprecise 
because of the small sample for some of the specific 
causes of mortality. Finally, superimposed preeclamp-
sia was associated with higher risks for cardiovascular 
and kidney disease mortality. The P value for an interac-
tion between Black and White participants was P=0.05 
(Table S7); the mortality risk associated with preeclamp-
sia appeared stronger for Black (HR, 1.33 [1.08, 1.63]) 
compared with White (HR, 1.00 [0.81, 1.23]) partici-
pants, whereas the risk associated with superimposed 
preeclampsia or eclampsia appeared stronger for White 
(HR, 1.50 [1.26, 1.79]) compared with Black (HR, 1.27 
[1.13, 1.43]) participants. Sensitivity analyses were per-
formed to classify hypertensive disorders of pregnancy 
according to preterm delivery status. The estimates were 
imprecise because of small numbers, but there was not a 
consistent pattern of increasing risk with preterm deliv-
ery and hypertensive disorders in pregnancy (Table S8). 
Notably, even among normotensive deliveries, preterm 
delivery was associated with an increase in all-cause 
mortality risk (HR, 1.12 [1.07–1.17]).

Overall, 1% of pregnancies were affected by gesta-
tional diabetes/impaired glucose tolerance (GD/IGT) with 

Characteristic at index pregnancy 
Overall
(n=46 551) Black (n=21 107 [45%]) White (n=21 502 [46%]) 

Puerto Rican 
(n=3462 [7%]) 

Other* 
(n=480 [1%]) 

  Preterm prelabor cesarean delivery 252 (<1) 55 (<1) 179 (<1) 8 (<1) 1 (<1)

 Preterm reason unknown 366 (<1) 183 (<1) 142 (<1) 37 (<1) 4 (<1)

 Term 36 516 (83) 15 875 (78) 17 637 (88) 2617 (80) 387 (88)

Hypertensive disorders of  
pregnancy

     

 Normotensive 41 966 (91) 18 749 (89) 19 396 (93) 3365 (97) 456 (96)

 Chronic hypertension 1776 (4) 1164 (6) 579 (3) 28 (<1) 5 (1)

 Gestational hypertension 775 (2) 291 (1) 462 (2) 18 (<1) 4 (<1)

 Preeclampsia/eclampsia 453 (1) 201 (1) 232 (1) 18 (<1) 2 (<1)

 Superimposed 927 (2) 642 (3) 253 (1) 25 (<1) 7 (1)

Diabetes

 Normoglycemic 44 608 (97) 20 589 (98) 20 152 (96) 3403 (98) 464 (98)

 Prepregnancy diabetes 742 (2) 191 (1) 524 (3) 23 (<1) 4 (<1)

  Gestational diabetes, impaired 
glucose tolerance

540 (1) 263 (1) 242 (1) 29 (<1) 6 (1)

Data presented as mean±SD for continuous variables or n (%) for categorical variables. Missing data: age (n=2), previous pregnancy (n=1386); prepregnancy 
body mass index (n=5404), marital status (n=5), smoking (n=1619), income (n=4810), education (n=2427), previous medical conditions (cardiovascular diseases 
[n=717], respiratory diseases [n=717], renal diseases [n=717], neurological diseases [n=717], cancer and tumors [n=717], and diabetes [n=661]), preterm delivery 
(n=2592), and hypertensive disorders of pregnancy (n=654). PROM indicates premature rupture of membranes.

*The “other” category includes participants self-reporting race and ethnicity as Asian or “other.”
†Including hypertension, rheumatic fever, and any other cardiovascular diseases.
‡Including tuberculosis, asthma, other chronic pulmonary diseases, and other conditions requiring thoracic surgery.
ǀǀIncluding pyelitis, glomerulonephritis, and other conditions requiring kidney, urinary, or bladder surgery.
§Including neuromuscular diseases, convulsive disorders, psychosis, alcohol or drug addiction, or other neurological diseases.
#Including any history of cancer, or gastrointestinal, kidney, urinary, bladder, or gynecological tumors.
**Elective and spontaneous abortions, <20 weeks’ gestation; preterm deliveries, 20 to <37 weeks gestation; term deliveries, ≥37 weeks gestation.

Table 1. Continued
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no difference between Black (1%) and White (1%) par-
ticipants. GD/IGT was associated with an adjusted higher 
hazard of 1.14 (1.00–1.30) for all-cause mortality and a 
corresponding excess risk of 2.8 (−0.6 to 6.1) deaths per 
100 compared with normoglycemic participants (Table 5). 
GD/IGT was associated with higher risks for diabetes, 
infection, and kidney disease mortality. There were no dif-
ferences in the estimates for all-cause mortality between 
Black and White participants (P=0.92; Table S9).

DISCUSSION
In this large cohort, consisting of almost half Black and 
half White pregnant participants from the 1950s through 
1960s, those experiencing common pregnancy com-
plications of preterm delivery, hypertensive disorders of 
pregnancy, or GD/IGT had an increased risk for mor-
tality in the ≈50 years after pregnancy. Because much 
of the previous literature has been limited to primarily 
White populations, this article fills a critical data gap in 
the field of long-term implications of adverse pregnancy 
outcomes by using a diverse cohort and examining for 
potential heterogeneity in associations by race. Black in-
dividuals have a higher risk for pregnancy complications 
and earlier mortality, and in some instances, the mortal-
ity risks conferred from pregnancy complications were 
higher in Black compared with White individuals.

Preterm delivery was related to increased mortality. 
Interestingly, the risk differed according to the reason for 

the preterm delivery, the risk was highest in individuals 
with preterm prelabor cesarean delivery. Whereas preterm 
deliveries attributable to spontaneous labor were associ-
ated with an increased risk for cardiovascular mortality, 
preterm deliveries attributable to other reasons were also 
associated with mortality resulting from additional causes, 
including diabetes and kidney and respiratory diseases. 
Preterm delivery may contribute to disparities in earlier 
mortality. Preterm deliveries attributable to induced labor 
were associated with greater mortality risk among Black 
compared with White participants. Additionally, even as 
the mortality risk associated with spontaneous labor was 
similar for Black and White participants, the incidence was 
substantially higher for Black compared with White preg-
nant participants (19% versus 8%), also contributing to 
disparities in premature mortality.12 Our findings advance 
previous work by extending the follow-up period to >50 
years and by including a diverse population. Previous 
cohort studies on preterm and all-cause or cardiovascular 
mortality were based on primarily White populations and 
had follow-up times ranging from only 14 to 25 years.16,32–

34 We have demonstrated that the etiology of the differing 
types of preterm delivery contributes to substantially dif-
ferent mortality risks, especially when considering causes 
of mortality outside of cardiovascular disease, which is 
consistent with the few previous studies that have also 
separated by indication.32,34 The observed association of 
an increased risk for diabetes and kidney disease mor-
tality with preterm induced labor and prelabor cesarean 

Table 2. All-Cause and Underlying Cause–Specific Mortality by Race and Ethnicity in the Collaborative Perinatal Project Mor-
tality Linkage Study

 
Overall
(n=46 551) 

Black participants
(n=21 107 [45%]) 

White participants
(n=21 502 [46%]) 

Puerto Rican participants 
(n=3462 [7%]) 

Other* participants
(n=480 [1%]) 

All deaths 18 124 (39) 8714 (41) 8019 (37) 1241 (36) 150 (31)

Major causes of cause-specific 
deaths

     

 Cardiovascular 4914 (31) 2604 (34) 1912 (27) 356 (33) 42 (31)

 Cancer 5094 (32) 2325 (30) 2455 (34) 268 (24) 46 (34)

 Diabetes 790 (5) 435 (6) 279 (4) 67 (6) 9 (7)

 Respiratory 1245 (8) 401 (5) 760 (11) 76 (7) 8 (6)

 Dementia 574 (4) 333 (4) 171 (2) 65 (6) 5 (4)

 Infection 581 (4) 238 (3) 304 (4) 35 (3) 4 (3)

 Kidney 348 (2) 229 (3) 105 (1) 11 (1) 3 (2)

 Other 219 (1) 105 (1) 73 (1) 36 (3) 5 (4)

Cardiovascular-specific causes      

 Hypertensive diseases 485 (3) 349 (5) 4 (3) 41 (4) 91 (1)

 Ischemic heart disease 2191 (14) 1029 (13) 18 (13) 189 (17) 955 (13)

 Arrhythmia 287 (2) 155 (2) 1 (1) 14 (1) 117 (2)

 Heart failure 281 (2) 139 (2) 3 (2) 9 (1) 130 (2)

 Cerebrovascular 902 (6) 522 (7) 9 (7) 63 (6) 308 (4)

Data expressed as n (%). Data reflect pregnancies from 1959 to 1965; vital status ascertainment through 2016. 
*“Other” category included pregnant participants who checked the “other” category as well as those who identified as Asian. 
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deliveries is consistent with previous studies, although 
these studies examined morbidity and not mortality.5,6,35 
More research is needed to expand the understanding 
of preterm delivery on outcomes beyond cardiovascular 
disease, particularly in cohorts that are not primarily com-
prised of White participants only. Finally, while indications 
for preterm delivery have changed since the participants 
in this study were pregnant, we observed adverse asso-
ciations with spontaneous preterm delivery as well. Our 
findings highlight the importance of understanding the 
etiology of the preterm delivery when considering future 
risk of complications.

In general, hypertensive disorders of pregnancy were 
associated with an increased risk of all-cause mortal-
ity, with the associations strongest for superimposed 
preeclampsia or eclampsia. Our findings are consistent 
with reports of hypertensive disorders of pregnancy 
and increased mortality risks—specifically cardiovascu-

lar disease mortality—among cohorts of predominantly 
White participants.4 Importantly, we extend these stud-
ies with the inclusion of a cohort that was composed of 
>50% non-White participants. Another previous study 
also evaluated for an interaction between hypertensive 
disorders of pregnancy and prepregnancy hyperten-
sion status and race and ethnicity for all-cause mortal-
ity, but they were limited to a follow-up of only ≤5 years 
after pregnancy.36 They found a stronger association for 
hypertensive disorders of pregnancy (combined) among 
non-Hispanic Black compared with non-Hispanic White 
and similar associations for prepregnancy hypertension 
in the presence of hypertensive disorders of pregnancy. 
We observed that preeclampsia or eclampsia may be 
associated with a greater mortality risk in Black com-
pared with White pregnant participants. Moreover, the 
3-fold higher incidence of superimposed preeclampsia 
or eclampsia during pregnancy in Black compared with 

Table 3. Associations of Preterm Delivery and Long-Term All-Cause and Cause-Specific Underlying Mortality of the Collabora-
tive Perinatal Project Mortality Linkage Study

 Reason for preterm delivery

 Term Spontaneous  PROM Induced  
Prelabor cesar-
ean delivery Unknown 

All-cause mortality

  Total, n (%)* 14 814 (38.2) 2353 (41.4) 162 (54.4) 75 (50.3) 174 (71.9) 261 (38.0)

  Risk difference per 100  
(95% CI), unadjusted† 

0 Reference 2.9 (1.7–4.2) 15.4 (10.2–20.7) 12.3 (4.7–19.8) 34.1 (28.3–39.9) −0.4 (−4.2 to 3.4)

  Risk difference per 100  
(95% CI), adjusted†‡ 

0 Reference 1.5 (−0.6 to 3.6) 4.5 (0.3–8.7) 6.0 (−0.1 to 12.1) 19.1 (13.2–25.1) −1.7 (−5.1 to 1.7)

  HR (95% CI), unadjusted† 1 Reference 1.11 (1.07–1.16) 1.67 (1.43–1.94) 1.51 (1.20–1.90) 2.80 (2.39–3.27) 0.98 (0.85–1.14)

  HR (95% CI), adjusted†‡ 1 Reference 1.07 (1.03–1.12) 1.23 (1.05–1.44) 1.31 (1.03–1.66) 2.09 (1.75–2.48) 0.92 (0.79–1.07)

Cause-specific mortality, adjusted‡ HR (95% CI)

  Major causes

   Cancer 1 Reference 1.05 (0.97–1.14) 1.07 (0.79–1.45) 0.94 (0.57–1.54) 1.34 (0.95–1.90) 0.89 (0.68–1.16)

   Cardiovascular 1 Reference 1.18 (1.09–1.28) 1.37 (1.04–1.80) 1.74 (1.19–2.54) 2.80 (2.19–3.58) 1.01 (0.79–1.30)

   Diabetes 1 Reference 1.06 (0.86–1.31) 1.83 (0.98–3.41) 4.20 (2.25–7.83) 5.39 (3.41–8.52) 1.07 (0.58–2.00)

   Respiratory 1 Reference 1.05 (0.88–1.25) 1.41 (0.83–2.39) 0.24 (0.03–1.74) 1.80 (1.02–3.18) 0.98 (0.56–1.72)

   Dementia 1 Reference 0.89 (0.67–1.19) 0.52 (0.17–1.63) 1.02 (0.25–4.08) 1.05 (0.39–2.83) 0.61 (0.24–1.55)

   Infection 1 Reference 1.05 (0.83–1.33) 1.27 (0.53–3.01) 1.11 (0.28–4.45) 1.90 (0.70–5.13) 0.44 (0.13–1.52)

   Kidney 1 Reference 0.98 (0.71–1.35) 1.32 (0.42–4.11) 5.22 (2.14–12.75) 3.53 (1.43–8.68) 0.96 (0.38–2.43)

  Cardiovascular-specific causes

   Hypertensive diseases 1 Reference 1.34 (1.06–1.69) 0.60 (0.15–2.38) 1.63 (0.40–6.62) 1.30 (0.32–5.23) 0.87 (0.37–2.06)

   Ischemic heart disease 1 Reference 1.15 (1.02–1.31) 1.30 (0.85–1.98) 1.90 (1.12–3.24) 3.86 (2.74–5.45) 1.09 (0.77–1.54)

   Arrhythmia 1 Reference 0.99 (0.69–1.43) 3.18 (1.49–6.76) 4.44 (1.61–12.25) 3.48 (1.39–8.72) 0.87 (0.29–2.60)

   Heart failure 1 Reference 1.34 (0.94–1.89) 1.29 (0.41–4.06) — ‖ 2.47 (0.91–6.76) 1.13 (0.42–3.03)

   Cerebrovascular 1 Reference 1.06 (0.88–1.28) 0.57 (0.21–1.52) 1.41 (0.52–3.79) 1.93 (0.95–3.91) 0.59 (0.25–1.37)

Data reflect pregnancies from 1959 to 1965; vital status ascertainment through 2016. Elective and spontaneous abortions, <20 weeks gestation; preterm deliver-
ies, 20 to <37 weeks gestation; term deliveries, ≥37 weeks gestation. HR indicates hazard ratio; and PROM, premature rupture of membranes.

*Cases and percentage based on imputed data.
†Models were weighted to control for potential selection bias introduced by restricting to pregnancies lasting ≥20 weeks.
‡Analyses adjusted for the following index pregnancy variables: age, smoking, race and ethnicity, previous pregnancies, marital status, income, education, previous 

medical conditions (diabetes, cardiovascular, respiratory, renal, and neurological diseases, and cancer and tumors), site, year, and prepregnancy body mass index.
‖HR could not be estimated because there were too few cases.
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White pregnant participants also signals that disparities 
in pregnancy health may have lifelong implications for 
earlier mortality.

GD/IGT in pregnancy was associated with an 
increased all-cause and cause-specific mortality attrib-
utable to diabetes, infection, and kidney disease. There 
was no difference in the incidence or size of the asso-
ciations between Black and White individuals. Although 
the relationship between gestational diabetes and future 
development of cardiovascular disease, type 2 diabetes, 
and kidney disease is well reported, few studies have 
examined long-term mortality risks.4,37,38 Interestingly, 
while gestational diabetes has been associated with 
future cardiovascular morbidity, we did not observe an 
association with cardiovascular end points as the under-
lying cause of mortality. The lack of research on mortality 
associated with gestational diabetes corresponds with 
the shorter follow-up time observed in many of the previ-
ous studies. During the CPP study period (1959–1966), 

gestational diabetes was lower than currently observed, 
which may be largely attributable to a lack of major risk 
factors (eg, obesity) and inconsistent screening prac-
tices.39 In addition, the criteria for diagnosis differed 
from current guidelines. Nevertheless, these findings fur-
ther demonstrate the long-term implications of glucose 
intolerance in pregnancy, reinforcing the importance of 
current measures screening for type 2 diabetes in the 
postpartum period after gestational diabetes, enabling 
earlier diagnosis and disease management.40

The major strength of this study was its racial and 
socioeconomic diversity: the cohort was nearly equally split 
among Black and White participants. There is a dearth of 
diversity in the existing studies on pregnancy complications 
and long-term morbidity and mortality. The size of the cohort 
was also a strength, as it allowed us to not only report the 
associations overall, but also to examine for interactions 
between race and pregnancy complications. An additional 
strength of this study was the long-term follow-up (median, 

Table 4. Associations for Hypertensive Disorders of Pregnancy and Long-Term All-Cause and Cause-
Specific Underlying Mortality of the Collaborative Perinatal Project Mortality Linkage Study

 Normotensive 
Gestational  
hypertension 

Preeclampsia/
eclampsia 

Superimposed
preeclampsia/eclampsia* 

All-cause mortality

  Total, n (%)† 15 978 (37.5) 338 (42.6) 218 (47.2) 596 (63.8)

  Risk difference per 100 (95% CI)     

   Unadjusted 0 Reference 5.4 (2.2–8.6) 10.0 (5.8–14.2) 27.0 (23.8–30.1)

   Adjusted‡ 0 Reference 1.7 (−1.2 to 4.7) 2.8 (−0.8 to 6.5) 6.2 (3.1–9.3)

  Hazard ratio (95% CI)     

   Unadjusted 1 Reference 1.22 (1.09–1.36) 1.42 (1.24–1.62) 2.33 (2.13–2.54)

   Adjusted‡ 1 Reference 1.09 (0.97–1.22) 1.14 (0.99–1.32) 1.32 (1.20–1.46)

Cause-specific mortality, adjusted‡ HR (95% CI)

  Major causes

   Cancer 1 Reference 0.87 (0.69–1.09) 0.79 (0.57–1.08) 0.99 (0.81–1.20)

   Cardiovascular 1 Reference 1.34 (1.11–1.61) 1.37 (1.09–1.72) 1.61 (1.40–1.86)

   Diabetes 1 Reference 1.72 (1.16–2.56) 2.44 (1.58–3.75) 1.28 (0.90–1.82)

   Respiratory 1 Reference 0.69 (0.41–1.18) 0.99 (0.56–1.74) 0.90 (0.59–1.35)

   Dementia 1 Reference 1.14 (0.67–1.96) 0.62 (0.23–1.66) 0.83 (0.49–1.42)

   Infection 1 Reference 1.26 (0.71–2.22) 1.81 (0.97–3.37) 1.33 (0.81–2.19)

   Kidney 1 Reference 1.05 (0.49–2.26) 1.99 (0.98–4.04) 2.40 (1.53–3.77)

  Cardiovascular-specific causes

   Hypertensive diseases 1 Reference 1.34 (1.11–1.61) 1.37 (1.09–1.72) 1.61 (1.40–1.86)

   Ischemic heart disease 1 Reference 1.14 (0.54–2.42) 1.68 (0.79–3.57) 1.91 (1.26–2.91)

   Arrhythmia 1 Reference 1.48 (1.11–1.97) 1.36 (0.94–1.96) 1.76 (0.94–3.31)

   Heart failure 1 Reference 0.58 (0.19–1.81) 1.01 (0.33–3.12) 1.25 (0.61–2.56)

   Cerebrovascular 1 Reference 1.55 (0.78–3.07) 0.71 (0.18–2.86) 2.32 (1.39–3.88)

Data reflect pregnancies from 1959 to 1965; follow-up through 2016. 
*Estimates for chronic hypertension not shown. Superimposed preeclampsia or eclampsia is preeclampsia or eclampsia with pre-

existing chronic hypertension.
†Patients, expressed as n (%), based on imputed data.
‡Analyses adjusted for the following index pregnancy variables: age, smoking, race and ethnicity, previous pregnancies, marital sta-

tus, income, education, previous medical conditions (diabetes, cardiovascular, respiratory, renal, and neurological diseases, and cancer 
and tumors), site, year, and prepregnancy body mass index.
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52 years). When interpreting the findings, it is important 
to remember that they represent the underlying cause of 
death and not a contributing cause of death, an impor-
tant distinction, as these are mutually exclusive mortality 
categories that do not represent the overall prevalence 
of disease in participants. More research into the contrib-
uting causes of death and coexisting morbidities is war-
ranted. Additionally, because this study stemmed from a 
well-characterized prospective pregnancy cohort, we were 
able to adjust for important confounders, such as prepreg-
nancy body mass index and previous medical conditions, 
that have been missing from many previous studies. We 
cannot distinguish whether the pregnancy complications 
cause harm that put individuals at a greater risk for disease 
later in life or whether these individuals were more prone 
to pregnancy complications attributable to unmeasured 
causes. Thus, these pregnancy complications should be 
regarded as predictive factors and not necessarily causal 
factors for morbidity and mortality.

There are also limitations to this work. First, the par-
ticipants were pregnant in the 1950s to 1960s. As 
expected, the prevalence of pregnancy complications, 
as well as risk factors such as obesity and smoking, 
differ from the current obstetric setting.41 Nonetheless, 
long-term mortality is a critical outcome that is, by defi-
nition, impossible to study in a current obstetric cohort. 
To address this limitation, and importantly, to make our 
findings more relevant to current clinical practice, we 
utilized the well-documented data on blood pressure in 
pregnancy and proteinuria to apply the current defini-
tions of preeclampsia/gestational hypertension. Addi-
tionally, there was less obstetrical intervention in the 
1950s and 1960s, with fewer inductions and planned 
cesareans deliveries, highlighting an advantage of 
using the CPP. In modern obstetrics, the iatrogenic ear-
lier deliveries lead to less time in which pregnancy com-
plications such as preeclampsia can develop; the CPP 
enabled us to more fully explore those relationships. 

Table 5. Associations for Gestational Diabetes/Impaired Glucose Tolerance in Pregnancy 
and Long-Term All-Cause and Cause Specific Underlying Mortality, Collaborative Perinatal 
Project Mortality Linkage Study

 Normoglycemic* Gestational diabetes/impaired glucose tolerance 

All-cause mortality

  Cases, n (%)† 17 359 (38.4) 267 (49.0)

  Risk difference per 100 (95% CI)

   Unadjusted 0 Reference 11.3 (7.3–15.2)

   Adjusted‡ 0 Reference 2.8 (−0.6 to 6.1)

  HR (95% CI)   

   Unadjusted 1 Reference 1.47 (1.30–1.66)

   Adjusted‡ 1 Reference 1.14 (1.00–1.30)

Cause-specific mortality, adjusted HR (95% CI)†‡

  Major causes

   Cancer 1 Reference 0.93 (0.72–1.21)

   Cardiovascular 1 Reference 0.94 (0.74–1.20)

   Diabetes 1 Reference 3.12 (2.22–4.37)

   Respiratory 1 Reference 0.83 (0.47–1.47)

   Dementia 1 Reference 1.27 (0.70–2.32)

   Infection 1 Reference 1.79 (1.02–3.12)

   Kidney 1 Reference 2.13 (1.16–3.92)

  Cardiovascular-specific causes

   Hypertensive diseases 1 Reference 0.94 (0.74–1.20)

   Ischemic heart disease 1 Reference 0.27 (0.07–1.09)

   Arrhythmia 1 Reference 1.17 (0.83–1.66)

   Heart failure 1 Reference 0.91 (0.30–2.75)

   Cerebrovascular 1 Reference 1.13 (0.46–2.76)

Data reflect pregnancies from 1959 to 1965; follow-up through 2016. 
*Estimates for preexisting diabetes not shown.
†Cases and percentage based on imputed data.
‡Analyses adjusted for the following index pregnancy variables: age, smoking, race and ethnicity, previous pregnan-

cies, marital status, income, education, previous medical conditions (diabetes, cardiovascular, respiratory, renal, and 
neurological diseases, and cancer and tumors), site, year, prepregnancy body mass index.
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Because of the different clinical definitions for gesta-
tional diabetes, we conservatively labeled this variable 
as “gestational diabetes or impaired glucose tolerance” 
to avoid overgeneralizing that these were directly com-
parable to the current obstetric setting. Also, because 
of the likely low-true incidence of gestational diabe-
tes (attributable to lower prevalence of obesity) and 
low, potentially underreported rates of gestational dia-
betes (attributable to limited surveillance), we did not 
have a large enough sample size to evaluate risk for 
GD/IGT separately. This analysis was based on only 
a single pregnancy. Future studies including complete 
pregnancy histories may examine the “dose–response” 
of experiencing pregnancy complications in more than 
one pregnancy. Finally, there may be misclassification of 
deaths because of linkages with the NDI and SSDMF. 
Of those classified as deceased, 89% were sourced 
from the NDI. We previously found that there was good 
agreement between the NDI and vital status deter-
mined by review from an expert genealogist (κ=0.66 
[95% CI, 0.61–0.70]).20,42 With bias estimates informed 
by expert genealogist review,20 we used the quantitative 
bias analysis tools for outcome misclassification from 
Fox et al,43 and estimate that this misclassification may 
have biased our findings slightly toward null.

Pregnancy has been regarded as a stress test that 
can unveil those who are at increased risk for chronic 
diseases in the future.44 Alternatively, pregnancy com-
plications themselves may cause vascular dysfunction 
that may lead to lifelong health impacts.45 Irrespec-
tive of the mechanisms, current efforts are focused 
on educating pregnant and postpartum individuals and 
their health care professionals, particularly in primary 
care, to recognize the risks associated with pregnancy 
complications.1 An important piece of this research is 
extending this concept of lifelong health implications 
from pregnancy complications to a cohort that was 
nearly half comprised of Black individuals—those often 
at greater risk for major pregnancy complications. Sig-
nificant efforts are needed, particularly toward allevi-
ating racial disparities in cardiovascular and diabetes 
screenings, among patients with a history of preg-
nancy complications.46

ARTICLE INFORMATION
Received August 27, 2022; accepted February 1, 2023.

Affiliations
Department of Biostatistics, Epidemiology and Informatics, Perelman School of 
Medicine, University of Pennsylvania, Philadelphia (S.N.H., E.F.S., S.L.M). Divi-
sion of Cancer Epidemiology and Genetics, National Cancer Institute (D.L.); and 
Division of Population Health Research, Division of Intramural Research (E.H.Y., 
K.L.G., N.J.P., J.L.M.), Eunice Kennedy Shriver National Institute of Child Health 
and Human Development, National Institutes of Health, Bethesda, MD. Global and 
Community Health Department, College of Health and Human Services, George 
Mason University, Fairfax, VA (A.Z.P.). The Prospective Group, Rockville, MD (Y.Q.). 
Department of Epidemiology and Environmental Health, School of Public Health 
and Health Professions, University at Buffalo, NY (P.M.). Global Centre for Asian 

Women’s Health, Human Potential Translational Research Program; Department 
of Obstetrics and Gynecology; and National University of Singapore Bia-Echo 
Asia Centre for Reproductive Longevity and Equality, Yong Loo Lin School of 
Medicine, National University of Singapore, Singapore (C.Z.).

Sources of Funding
This research was supported, in part, by the Division of Population Health Re-
search, Division of Intramural Research, Eunice Kennedy Shriver National Institute 
of Child Health and Human Development, National Institutes of Health, Bethesda, 
MD; the results reported herein correspond to the Collaborative Perinatal Project 
Mortality Linkage Study (Contract No. HHSN275200800002I/27500013). D.L., 
E.Y., K.L.G., N.P., and J.L.M. contributed to this work as part of their official duties 
as employees of the US federal government.

Disclosures
None.

Supplemental Material 
Tables S1–S9

Figure S1

REFERENCES
 1. Parikh NI, Gonzalez JM, Anderson CAM, Judd SE, Rexrode KM, Hlatky 

MA, Gunderson EP, Stuart JJ, Vaidya D. Adverse pregnancy outcomes 
and cardiovascular disease risk: unique opportunities for cardiovas-
cular disease prevention in women: a scientific statement from the 
American Heart Association. Circulation. 2021;143:e902–e916. doi: 
10.1161/cir.0000000000000961

 2. Abheiden CNH, Van Doornik R, Aukes AM, Van Der Flier WM, Scheltens 
P, De Groot CJM. Hypertensive disorders of pregnancy appear not to be 
associated with Alzheimer’s disease later in life. Dement Geriatr Cogn Dis 
Extra. 2015;5:375–385. doi: 10.1159/000439043

 3. Andolf EG, Sydsjö GCM, Bladh MK, Berg G, Sharma S. Hypertensive disor-
ders in pregnancy and later dementia: a Swedish National Register Study. 
Acta Obstet Gynecol Scand. 2017;96:464–471. doi: 10.1111/aogs.13096

 4. Grandi SM, Filion KB, Yoon S, Ayele HT, Doyle CM, Hutcheon JA, Smith GN, 
Gore GC, Ray JG, Nerenberg K, et al. Cardiovascular disease-related morbidity 
and mortality in women with a history of pregnancy complications. Circulation. 
2019;139:1069–1079. doi: 10.1161/CIRCULATIONAHA.118.036748

 5. James-Todd T, Wise L, Boggs D, Rich-Edwards J, Rosenberg L, Palmer J. 
Preterm birth and subsequent risk of type 2 diabetes in Black women. Epi-
demiology. 2014;25:805–810. doi: 10.1097/EDE.0000000000000167

 6. James-Todd TM, Karumanchi SA, Hibert EL, Mason SM, Vadnais MA, Hu 
FB, Rich-Edwards JW. Gestational age, infant birth weight, and subsequent 
risk of type 2 diabetes in mothers: Nurses’ Health Study II. Prev Chronic Dis. 
2013;10: doi: 10.5888/pcd10.120336

 7. Kristensen JH, Basit S, Wohlfahrt J, Damholt MB, Boyd HA. Pre-eclampsia 
and risk of later kidney disease: nationwide cohort study. BMJ. 2019;l1516. 
doi: 10.1136/bmj.l1516

 8. Lopes Van Balen VA, Spaan JJ, Cornelis T, Spaanderman MEA. Prevalence 
of chronic kidney disease after preeclampsia. J Nephrol. 2017;30:403–
409. doi: 10.1007/s40620-016-0342-1

 9. Theilen LH, Fraser A, Hollingshaus MS, Schliep KC, Varner MW, Smith 
KR, Esplin MS. All-cause and cause-specific mortality after hyperten-
sive disease of pregnancy. Obstet Gynecol. 2016;128:238–244. doi: 
10.1097/AOG.0000000000001534

 10. Virani SS, Alonso A, Aparicio HJ, Benjamin EJ, Bittencourt MS, Callaway 
CW, Carson AP, Chamberlain AM, Cheng S, Delling FN, et al. Heart disease 
and stroke statistics—2021 update. Circulation. 2021;143:e254–e743. doi: 
10.1161/cir.0000000000000950

 11. Yearby R. Racial disparities in health status and access to healthcare: the 
continuation of inequality in the United States due to structural racism. Am 
J Econ Sociol. 2018;77:1113–1152. doi: 10.1111/ajes.12230

 12. Ward JB, Gartner DR, Keyes KM, Fliss MD, McClure ES, Robinson WR. 
How do we assess a racial disparity in health? Distribution, interaction, and 
interpretation in epidemiological studies. Ann Epidemiol. 2019;29:1–7. doi: 
10.1016/j.annepidem.2018.09.007

 13. Xu J. QuickStats: age-adjusted death rates, by race/ethnicity — National Vi-
tal Statistics System, United States, 2014–2015. MMWR Morb Mortal Wkly 
Rep. 2017:375–376. doi: 10.15585/mmwr.mm6613a6

 14. Hansen AL, Søndergaard MM, Hlatky MA, Vittinghof E, Nah G, 
Stefanick ML, Manson JE, Farland LV, Wells GL, Mongraw-Chaffin M, 

D
ow

nloaded from
 http://ahajournals.org by on February 20, 2024

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 49 of 429



ORIGINAL RESEARCH 
ARTICLE

Circulation. 2023;147:1014–1025. DOI: 10.1161/CIRCULATIONAHA.122.062177 March 28, 2023 1025

Hinkle et al Pregnancy Complications and Long-Term Mortality

et al. Adverse pregnancy outcomes and incident heart failure in the 
Women’s Health Initiative. JAMA Netw Open. 2021;4:e2138071. doi: 
10.1001/jamanetworkopen.2021.38071

 15. Søndergaard MM, Hlatky MA, Stefanick ML, Vittinghoff E, Nah G, Allison M, 
Gemmill A, Van Horn L, Park K, Salmoirago-Blotcher E, et al. Association of 
adverse pregnancy outcomes with risk of atherosclerotic cardiovascular dis-
ease in postmenopausal women. JAMA Cardiol. 2020;5:1390–1398. doi: 
10.1001/jamacardio.2020.4097

 16. Cirillo PM, Cohn BA. Pregnancy complications and cardiovas-
cular disease death. Circulation. 2015;132:1234–1242. doi: 
10.1161/CIRCULATIONAHA.113.003901

 17. Light IJ. The Collaborative Perinatal Study of the National Institute of Neuro-
logical Diseases and Stroke: the women and their pregnancies. Am J Dis Child. 
1973;125:146–146. doi: 10.1001/archpedi.1973.04160010106025

 18. Klebanoff MA. The Collaborative Perinatal project: a 50-year ret-
rospective. Paediatr Perinat Epidemiol. 2009;23:2–8. doi: 
10.1111/j.1365-3016.2008.00984.x

 19. Hardy JB. The Collaborative Perinatal Project-lessons and legacy. Ann Epi-
demiol. 2003;5:303–311. doi: 10.1016/s1047-2797(02)00479-9

 20. Pollack AZ, Hinkle SN, Liu D, Yeung EH, Grantz KL, Mumford SL, Perkins 
N, Sjaarda LA, Mills JL, Mendola P, et al. Vital status ascertainment for a 
historic diverse cohort of US women. Epidemiology. 2020;31:310–316. doi: 
10.1097/EDE.0000000000001134

 21. Task Force on Hypertension in Pregnancy. Hypertension in pregnan-
cy: executive summary. Obstet Gynecol. 2013;122:1122–1131. doi: 
10.1097/01.AOG.0000437382.03963.88

 22. American Diabetes Association. 2. Classification and diagnosis of diabetes. 
Diabetes Care. 2017;40:S11–S24. doi: 10.2337/dc17-S005

 23. Lash TL, Silliman RA. A comparison of the National Death Index and Social 
Security Administration databases to ascertain vital status. Epidemiology. 
2001;12:259–261. doi: 10.1097/00001648-200103000-00021

 24. National Center for Health Statistics. National Death Index User’s Guide. U.S. 
Department of Health and Human Services, Centers for Disease Control 
and Prevention; 2013.

 25. World Health Organization. Manual of the International Statistical Classifica-
tion of Diseases, Injuries, and Causes of Death. World Health Organization; 
1977.

 26. Anderson RN, Miniño AM, Hoyert DL, Rosenberg HM. Comparability of 
cause of death between ICD-9 and ICD-10: preliminary estimates. Natl Vital 
Stat Rep. 2001;49:1–32.

 27. Kramarow EA, Tejada-Vera B. Dementia mortality in the United States, 
2000-2017. Natl Vital Stat Rep. 2019;68:1–29.

 28. White IR, Royston P. Imputing missing covariate values for the Cox model. 
Stat Med. 2009;28:1982–1998. doi: 10.1002/sim.3618

 29. Little RJ, Rubin DB. Statistical Analysis with Missing Data. 3rd ed. Wiley; 
2019.

 30. Zhigang Z, Jianguo S. Interval censoring. Stat Methods Med Res. 
2010;19:53–70. doi: 10.1177/0962280209105023

 31. Flannagan KSJ, Mumford SL. Preconception exposures and postconcep-
tion outcomes: selection bias in action. Fertil Steril. 2020;114:1172–1173. 
doi: 10.1016/j.fertnstert.2020.10.057

 32. Hastie CE, Smith GC, Mackay DF, Pell JP. Maternal risk of ischaemic 
heart disease following elective and spontaneous pre-term delivery: retro-
spective cohort study of 750 350 singleton pregnancies. Int J Epidemiol. 
2011;40:914–919. doi: 10.1093/ije/dyq270

 33. Lykke JA, Langhoff-Roos J, Lockwood CJ, Triche EW, Paidas MJ. Mortal-
ity of mothers from cardiovascular and non-cardiovascular causes follow-
ing pregnancy complications in first delivery. Paediatr Perinat Epidemiol. 
2010;24:323–330. doi: 10.1111/j.1365-3016.2010.01120.x

 34. Rich-Edwards JW, Klungsoyr K, Wilcox AJ, Skjaerven R. Duration of 
pregnancy, even at term, predicts long-term risk of coronary heart dis-
ease and stroke mortality in women: a population-based study. Am J 
Obstet Gynecol. 2015;213:518.e1518.e511–518.e151518.e8. doi: 
10.1016/j.ajog.2015.06.001

 35. Barrett PM, McCarthy FP, Evans M, Kublickas M, Perry IJ, Stenvinkel P, 
Kublickiene K, Khashan AS. Risk of long-term renal disease in women with 
a history of preterm delivery: a population-based cohort study. BMC Med. 
2020;18: doi: 10.1186/s12916-020-01534-9

 36. Malek AM, Wilson DA, Turan TN, Mateus J, Lackland DT, Hunt KJ. Ma-
ternal coronary heart disease, stroke, and mortality within 1, 3, and 5 
years of delivery among women with hypertensive disorders of preg-
nancy and pre-pregnancy hypertension. J Am Heart Assoc. 2021;10: doi: 
10.1161/jaha.120.018155

 37. Rawal S, Olsen SF, Grunnet LG, Ma RC, Hinkle SN, Granström C, Wu J, 
Yeung E, Mills JL, Zhu Y, et al. Gestational diabetes mellitus and renal func-
tion: a prospective study with 9- to 16-year follow-up after pregnancy. Dia-
betes Care. 2018;41:1378–1384. doi: 10.2337/dc17-2629

 38. Zhu Y, Zhang C. Prevalence of gestational diabetes and risk of progres-
sion to type 2 diabetes: a global perspective. Curr Diab Rep. 2016;16: doi: 
10.1007/s11892-015-0699-x

 39. Mestman JH. Historical notes on diabetes and pregnancy. The Endocrinolo-
gist. 2002;512:224–242.

 40. American Diabetes Association Professional Practice Committee. 15. Man-
agement of diabetes in pregnancy: standards of medical care in diabe-
tes–2022. Diabetes Care. 2022;45:S232–S243. doi: 10.2337/dc22-s015

 41. Laughon SK, Branch DW, Beaver J, Zhang J. Changes in labor patterns 
over 50 years. Am J Obstet Gynecol. 2012;206:419.e1419.e411–419.
e141419.e9. doi: 10.1016/j.ajog.2012.03.003

 42. McHugh ML. Interrater reliability: the kappa statistic. Biochem Med. 
2012;22:276–282.

 43. Fox MP, Lash TL, MacLehose RF. Applying Quantitative Bias Analysis to Epi-
demiologic Data. 2nd ed. Springer; 2021. doi: 10.1007/978-3-030-82673-4

 44. Williams D. Pregnancy: a stress test for life. Curr Opin Obstet Gynecol. 
2003;15:465–471. doi: 10.1097/00001703-200312000-00002

 45. Enkhmaa D, Wall D, Mehta PK, Stuart JJ, Rich-Edwards JW, Merz CNB, 
Shufelt C. Preeclampsia and vascular function: a window to future cardio-
vascular disease risk. J Womens Health (Larchmt). 2016;25:284–291. doi: 
10.1089/jwh.2015.5414

 46. Jones EJ, Hernandez TL, Edmonds JK, Ferranti EP. Continued disparities in 
postpartum follow-up and screening among women with gestational diabetes 
and hypertensive disorders of pregnancy: a systematic review. J Perinat Neo-
natal Nurs. 2019;33:136–148. doi: 10.1097/JPN.0000000000000399

D
ow

nloaded from
 http://ahajournals.org by on February 20, 2024

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 50 of 429



 
 

EXHIBIT E 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 51 of 429



Original Investigation | Obstetrics and Gynecology

Trends in Maternal Mortality and Severe Maternal Morbidity
During Delivery-Related Hospitalizations in the United States, 2008 to 2021
Dorothy A. Fink, MD; Deborah Kilday, MSN; Zhun Cao, PhD; Kelly Larson, BS; Adrienne Smith, PhD, MS, CHES; Craig Lipkin, MS; Raymond Perigard, BS;
Richelle Marshall, BAA; Taryn Deirmenjian, BS, BBA; Ashley Finke, MS, MPH; Drew Tatum, MS; Ning Rosenthal, MD, PhD, MPH

Abstract

IMPORTANCE Maternal mortality and severe maternal morbidity (SMM) are important focus areas
in public health. Further understanding trends, health disparities, and risk factors for these adverse
outcomes is vital to public health decision-making.

OBJECTIVE To describe trends and risk factors for delivery-related maternal deaths and SMM in the
United States.

DESIGN, SETTING, AND PARTICIPANTS This is a retrospective cross-sectional study using data
from a large, geographically diverse, all-payer hospital administrative database. Hospital discharges
from January 2008 to December 2021 with any Medicare Severity Diagnosis Related Group,
International Classification of Diseases, Ninth Revision, Clinical Modification, or International
Classification of Diseases, Tenth Revision, Clinical Modification delivery diagnosis or procedure code
were included. Data analysis took place from February 2021 to March 2023.

EXPOSURES Year, quarter (Q), age, race and ethnicity, delivery method.

MAIN OUTCOMES AND MEASURES Maternal mortality, SMM during delivery-related
hospitalization.

RESULTS Overall, 11 628 438 unique hospital discharges were analyzed, with a mean (SD) age of 28
(6) years. There were 437 579 (3.8%) Asian, 92 547 (0.8%) American Indian, 1 640 355 (14.1%) Black,
1 762 392 (15.2%) Hispanic, 83 189 (0.7%) Pacific Islander, and 6 194 139 (53.3%) White patients.
Regression-adjusted maternal mortality per 100 000 discharges declined from 10.6 deaths in Q1
2008 to 4.6 deaths in Q4 2021. Mortality was significantly higher among patients with advanced
maternal age (eg, age 35-44 years vs 25-34 years: adjusted odds ratio [aOR], 1.49; 95% CI, 1.22-1.84).
Other significant risk factors for mortality included cesarean delivery, comorbid conditions,
complications, and COVID-19 diagnosis (eg, cesarean delivery: aOR, 2.28; 95% CI, 1.87-2.79). The
prevalence of any SMM increased from 146.8 per 10 000 discharges in Q1 of 2008 to 179.8 per
10 000 discharges in Q4 of 2021. SMM risk factors included age 24 years or younger or age 35 years
or older, belonging to a racial or ethnic minority group, cesarean delivery, Medicaid insurance, and
having 1 or more comorbidities (eg, age 10-19 years: aOR, 1.39; 95% CI, 1.36-1.42).

CONCLUSIONS AND RELEVANCE This cross-sectional study found that delivery-related mortality
in US hospitals decreased for all racial and ethnic groups, age groups, and modes of delivery during
2008 to 2021, likely demonstrating the impact of national strategies focused on improving maternal
quality of care provided during delivery-related hospitalizations. SMM prevalence increased for all
patients, with higher rates for racial and ethnic minority patients of any age. Advanced maternal age,

(continued)
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Abstract (continued)

racial or ethnic minority group status, cesarean delivery, and comorbidities were associated with
higher odds of mortality and SMM.

JAMA Network Open. 2023;6(6):e2317641. doi:10.1001/jamanetworkopen.2023.17641

Introduction

Complications from pregnancy and childbirth are leading contributors to mortality and severe
morbidities, resulting in significant burden on pregnant patients and their babies. Among developed
countries, the United States has the highest maternal mortality ratio.1 In 2019, there were 3 747 540
births in the United States, with an estimated birth rate of 11.4 per 1000 population.2 According to US
Pregnancy Mortality Surveillance System (PMSS) data, the pregnancy-related mortality ratio in the
United States had increased since 1987 from 7.2 deaths per 100 000 live births to 17.3 deaths per
100 000 live births in 2017, although the trend slowed substantially after 2008.3

Maternal mortality has been described as the “tip of the iceberg” and maternal morbidity as a
larger problem, “the base.”4 For every individual who dies as a result of their pregnancy, it is
estimated that 20 or 30 more experience significant lifelong complications that affect their health
and well-being.5,6 Severe maternal morbidity (SMM), which the US Centers for Disease Control and
Prevention (CDC) defines as “unexpected outcomes of labor and delivery that result in significant
short- or long-term consequences to a woman’s health,”1 has steadily increased in the United States
in recent years and is estimated to affect more than 50 000 patients annually.

Causes of maternal deaths and SMM at the time of delivery are multifactorial and are not well
documented.7 Measuring specific outcomes occurring during delivery and hospitalization could
improve understanding of how to predict, manage, and mitigate maternal outcomes. In addition,
enhanced understanding of the causes of delivery-related death and SMM can inform potential
strategies to improve overall maternal health outcomes in the United States. This study aimed to
provide evidence to enhance understanding of patterns, trends, and risk factors associated with
delivery-related deaths and SMM in US hospitals using a large maternal sample in the hospital setting.

Methods

Study Design
This retrospective cross-sectional study was conducted to examine trends associated with delivery-
related maternal in-hospital mortality and SMM between January 2008 and December 2021, using
data from the Premier PINC AI Healthcare Database (PHD). All data were statistically deidentified and
adherent to the Health Insurance Portability and Accountability Act. Based on US Title 45 Code of
Federal Regulations, Part 46, this study was exempted from institutional review board approval and
informed consent. The study followed the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) reporting guideline.

Data Source
The PHD is a large, all-payer (including Medicaid), geographically diverse administrative database
comprising more than 1200 US hospitals and health systems.8 This database represents
approximately 25% of all US inpatient admissions. All data were validated at both facility and patient
levels. The CDC, the National Institute of Health, and academic and industry researchers have used
PHD data for studies in a variety of disease areas.9-15
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Study Population
This study reviewed inpatient hospitalizations between January 1, 2008, and December 31, 2021,
with any Medicare Severity Diagnosis Related Group (MS-DRG) or International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis or procedure codes (on or before
September 30, 2015) or International Classification of Diseases and Related Health Problems, Tenth
Revision, Clinical Modification (ICD-10-CM) codes (on or after October 1, 2015) indicating delivery
(eTable 1 in Supplement 1). Hospitalizations for patients younger than 10 years at time of admission
and those with evidence of abortive outcomes were excluded from the study. The index date was
defined as the discharge date for the qualifying hospitalization. Missing data for categorical variables
were included in the other or unknown group. Only a small percentage of patients had missing data,
which should not have affected the trend analysis.

Study Variables
SMM
Complications or procedures indicative of SMMs were examined during the delivery-related
hospitalization; these included acute myocardial infarction, acute kidney failure, amniotic fluid
embolism, aneurysm, cardiac arrest or ventricular fibrillation, cardioversion, disseminated
intravascular coagulation, eclampsia, heart failure or arrest during procedure, puerperal
cerebrovascular disorders, acute heart failure or pulmonary edema, severe anesthesia complications,
sepsis, shock, sickle cell anemia with crisis, air and thrombotic embolism, blood transfusion,
hysterectomy, temporary tracheostomy, and ventilation. The diagnosis and procedure codes to
identify the complications are listed in eTable 2 in Supplement 1. The presence of any SMM was used
as a measure for the adverse event occurring during delivery. Morbidities were reported as number
of patients with each SMM or any SMM of interest per 10 000 eligible discharges.

In-Hospital Delivery-Related Mortality
Death was defined as having delivery-related hospitalization discharge status as deceased.
In-hospital mortality was reported as the number of patients who died during index hospitalization
per 100 000 eligible discharges.

Patient, Hospital, and Visit Characteristics
Patient characteristics included age (10-19, 20-24, 25-34, 35-44, �45 years), race and ethnicity
(categorized as American Indian, Asian, Black, Hispanic, Pacific Islander, White, and other or
unknown), and primary insurance payer. The other or unknown category captures all patients who
selected other category for race, had missing data for race or ethnicity, or had a hospital-reported
race that could not be matched to the standard race categories used in this article. Race and ethnicity
were reported by the hospital. For the purposes of this study, we defined racial or ethnic minority
patients as those with race or ethnicity classifications other than White. Hospital characteristics
included population served (urban, rural), teaching status, US census divisions (ie, Middle Atlantic,
Mountain, East North Central, East South Central, New England, Pacific, South Atlantic, West North
Central, and West South Central), and hospital size (1-299, 300-499, and �500 beds). Visit
information, such as index year, quarter (Q), admission type (elective, emergency, urgent, or trauma
center), and an indicator for pre–ICD-10-CM or post–ICD-10-CM coding system change on October 1,
2015, were also examined.

Clinical Characteristics
The individual conditions in the Maternal Comorbidity Index (MCI)16 were assessed as potential risk
factors of maternal mortality or morbidity, including pulmonary hypertension, placenta previa, sickle
cell disease, gestational hypertension, mild or unspecified preeclampsia, severe preeclampsia,
chronic kidney disease, preexisting hypertension, chronic ischemic heart disease, congenital heart
disease, systemic lupus erythematosus, HIV, multiple gestation, substance use disorder, alcohol
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abuse, tobacco use, cardiac valvular disease, chronic congestive heart failure, asthma, preexisting
diabetes, gestational diabetes, obesity, cystic fibrosis, and previous cesarean delivery (eTable 3 in
Supplement 1). The type of delivery (vaginal, cesarean) and COVID-19 status were also examined.

All SMMs were included as covariates for the mortality analysis. Because of overlap across
comorbid conditions, certain SMMs were grouped together. Per CDC recommendations, cardiac
conditions (including acute myocardial infarction, cardiac arrest or ventricular fibrillation, conversion
of cardiac rhythm, heart failure or arrest during surgery or procedure, and pulmonary edema or acute
heart failure) were grouped into 1 binary variable called cardiovascular complications for
multivariable modeling. Acute respiratory conditions (including acute respiratory distress syndrome,
temporary tracheostomy, and ventilation) were grouped into a binary variable called respiratory
complications.17 Hemorrhage and blood transfusion were combined into bleeding complications with
3 categories: no bleeding, hemorrhage with no blood transfusion, and blood transfusion. Eclampsia,
severe preeclampsia without eclampsia, mild or unspecified preeclampsia without eclampsia, or
severe preeclampsia, and no preeclampsia or eclampsia were grouped into one 4-level covariate.

Statistical Analysis
Descriptive analysis was performed to assess the distribution of demographics and hospital and
clinical characteristics for each year. Categorical variables were expressed as counts and percentages.
Owing to space limitations, we only included specific descriptive results for 2008, 2014 (ie, the year
before the ICD-9-CM to ICD-10-CM coding change), 2016 (ie, the year after the ICD-9-CM to
ICD-10-CM coding change), 2019 (ie, the year before the COVID-19 pandemic), 2020, and 2021 (ie,
years during the COVID-19 pandemic), rather than for all years in this study.

Two separate multivariable logistic regression models were created to assess the independent
associations of potential risk factors with delivery-related maternal mortality and SMM, adjusting for
confounders. For both models, patient demographics, hospital and visit characteristics, and MCI
conditions were included as covariates. In the mortality regression, the SMM complications were
added to the model to account for disease conditions that happened during the delivery-related
hospitalization before the occurrence of mortality. In addition, a logistic regression of mortality
without SMMs as covariates was performed as a sensitivity analysis. Backward selection with P < .05
was used to select final models, with the exception that patient age, race and ethnicity, delivery type,
and study year and Q were kept in the model regardless of P values. For the mortality model, SMM
conditions that were closely related to each other were combined. Combined variables included
bleeding complications, cardiovascular complications, respiratory complications, and an eclampsia
or preeclampsia category. In the regression of SMM, eclampsia was 1 component of the SMM
outcome, while the preeclampsia conditions were used as separate covariates in the model.

Adjusted mortality and SMM rates for the overall study population were calculated using
recycled prediction methods16,18 based on estimates from the regressions. Adjusted mortality and
SMM rates were also reported by age group, race and ethnicity, and type of delivery, based on
additional regression models that included interaction terms between year and the variable of
interest.

All analyses were conducted using Python Scikit-Learn package version 0.22.1 (Python Software
Foundation). Analysis of the data took place from February 2021 through March 2023. P values were
2-sided, and statistical significance was set at P < .05.

Results

Patient Characteristics
Among the 11 628 438 eligible discharges related to delivery, more than half (6 498 217 [55.9%])
were among patients aged 25 to 34 years, 1 885 571 (16.2%) were among patients aged 35 years or
older, and 759 301 (6.5%) were among patients aged 10 to 19 years. There were 437 579 (3.8%) Asian
patients, 92 547 (0.8%) American Indian patients, 1 640 355 (14.1%) Black patients, 1 762 392
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(15.2%) Hispanic patients, 83 189 (0.7%) Pacific Islander patients, and 6 194 139 (53.3%) White
patients. Medicaid was identified as the primary payer for 4 958 174 discharges (42.6%). The census
region distribution reflected the geographic distribution of the PHD patient population.
Approximately one-third of the sample underwent cesarean delivery. The proportion of discharges
in younger age groups decreased while the proportion in older age groups increased over the study
period. The distribution of race and ethnicity, primary payer type, census region, and delivery type
did not differ significantly across years (Table 1).

Maternal Comorbid Conditions
As shown in Table 1, obesity (91.0 per 1000 discharges), gestational diabetes (74.3 per 1000
discharges), and tobacco use (58.2 per 1000 discharges) were the most common comorbidities,
followed by gestational hypertension, asthma, preeclampsia, preexisting hypertension, and
substance use disorder. Compared with the prevalence in 2008, higher prevalence of sickle cell
disease, gestational hypertension, severe preeclampsia, preexisting hypertension, substance use
disorder, asthma, gestational diabetes, obesity, and hemorrhage were observed in 2021 (Table 1).

Prevalence and Trend of SMMs
The unadjusted prevalence of any SMM was estimated to be 163.3 per 10 000 discharges for the
overall sample from 2008 to 2021, with higher prevalence observed in 2021 (206.1 per 10 000
discharges) compared with 2008 (135.2 per 10 000 discharges). Blood transfusion was the most
common SMM observed, with a prevalence of 108.4 per 10 000 discharges. Other relatively
common SMMs included disseminated intravascular coagulation (24.7 per 10 000 discharges),
hysterectomy (11.0 per 10 000 discharges), acute respiratory distress syndrome (9.8 per 10 000
discharges), acute kidney failure (9.7 per 10 000 discharges), sepsis (7.4 per 10 000 discharges),
eclampsia (7.2 per 10 000 discharges), shock (6.1 per 10 000 discharges), and acute heart failure or
pulmonary edema (5.6 per 10 000 discharges). Prevalence of acute kidney failure, acute respiratory
distress syndrome, sepsis, shock, mechanical ventilation, blood transfusion, and hysterectomy were
higher in 2021 than in 2008 (Table 1).

As seen in Figure 1A, the adjusted prevalence of any SMM increased from Q1 2008 (146.8 per
10 000 discharges) to Q4 2021 (179.8 per 10 000 discharges). The increasing trend was observed in
all age groups with the greatest change observed in patients aged 45 years or older and those aged
10 to 19 years (Figure 1B). Consistent increasing trend was also observed in all racial and ethnic
groups, with the biggest increase observed among Pacific Islander patients (from 132.0 per 10 000
discharges in Q1 2008 to 298.8 per 10 000 discharges in Q4 2021), American Indian patients (from
156.5 per 10 000 discharges in Q1 2008 to 245.0 per 10 000 discharges in Q4 2021), and Asian
patients (from 133.4 per 10 000 discharges in Q1 2008 to 238.2 per 10 000 discharges in Q4 2021)
(Figure 1C). A significant increase in adjusted SMM prevalence was observed in patients undergoing
cesarean delivery (from 252.4 per 10 000 discharges in Q1 of 2008 to 312.1 per 10 000 discharges
in Q4 of 2021), and a similarly increasing trend was seen in patients with vaginal delivery (from 84.4
per 10 000 discharges in Q1 of 2008 to 108.4 per 10 000 discharges in Q4 of 2021) (Figure 1D).

Unadjusted and Adjusted Trend of In-Hospital Delivery-Related Mortality
As shown in Figure 2A, a downward trend was observed for in-hospital mortality among deliveries
after adjusting for changes in patient demographic, visit, hospital, and clinical characteristics. From
Q1 of 2008 to Q4 of 2021, the adjusted in-hospital mortality decreased from 10.6 per 100 000
discharges to 4.6 per 100 000 discharges. Each subsequent year after 2008 had an 11% decrease in
odds of death compared with the previous year (adjusted odds ratio [aOR], 0.89; 95% CI, 0.87-0.92)
(Table 2). There was an increase in mortality from Q2 of 2020 through Q4 of 2021 that may be
associated with the COVID-19 pandemic. However, after controlling for COVID-19 diagnosis, the
adjusted trend decreased consistently across the full study period. The downward trend for
in-hospital mortality was observed in all age groups, with the biggest decrease occurring in patients
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Figure 1. Trend of Unadjusted and Regression-Adjusted Severe Maternal Morbidity (SMM) Rates
Among Hospital Inpatient Discharges for Newborn Delivery, 2008 to 2021, Overall and by Age Group,
Race and Ethnicity, and Delivery Type
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Figure 2. Trend of Unadjusted and Regression-Adjusted In-Hospital Mortality Among Hospital Inpatient
Discharges for Newborn Delivery, 2008 to 2021, Overall and by Age Group, Race and Ethnicity,
and Delivery Type
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Table 2. Estimates From the Multivariable Logistic Regression of In-Hospital Mortality and Any SMM Among Hospital Inpatient Discharges for Newborn Delivery,
2008 to 2021

Variable

Adjusted OR (95% CI)

In-hospital mortalitya In-hospital mortality sensitivity analysisb Any SMMc

Age group, y

10-19 0.74 (0.48-1.14) 0.61 (0.42-0.89) 1.39 (1.36-1.42)

20-24 0.90 (0.70-1.15) 0.70 (0.56-0.86) 1.10 (1.08-1.11)

25-34 1 [Reference] 1 [Reference] 1 [Reference]

35-44 1.49 (1.22-1.84) 2.16 (1.83-2.54) 1.17 (1.16-1.19)

≥45 1.95 (0.83-4.55) 6.01 (3.16-11.41) 1.76 (1.65-1.88)

Year 0.89 (0.87-0.92) 0.95 (0.93-0.97) 1.02 (1.01-1.02)

Diagnosis code version (ICD-10-CM vs ICD-9-CM) NE NE 0.92 (0.90-0.94)

Race

White 1 [Reference] 1 [Reference] 1 [Reference]

American Indian 1.86 (0.95-3.64) 1.93 (1.10-3.39) 1.41 (1.35-1.48)

Asian 1.37 (0.88-2.14) 1.61 (1.11-2.34) 1.33 (1.30-1.36)

Black 1.09 (0.86-1.37) 1.78 (1.47-2.15) 1.39 (1.38-1.41)

Hispanic 1.06 (0.81-1.39) 1.04 (0.83-1.31) 1.22 (1.20-1.24)

Other or unknown 1.02 (0.77-1.35) 1.19 (0.94-1.51) 1.21 (1.19-1.22)

Pacific Islander 0.89 (0.29-2.76) 1.25 (0.48-3.26) 1.53 (1.45-1.61)

Quarter

First 0.80 (0.62-1.04) 0.91 (0.74-1.13) 0.99 (0.98-1.01)

Second 0.88 (0.68-1.14) 0.91 (0.74-1.13) 0.99 (0.98-1.00)

Third 1.02 (0.80-1.31) 1.03 (0.85-1.26) 1.00 (0.98-1.01)

Fourth 1 [Reference] 1 [Reference] 1 [Reference]

Urbanicity of hospital population served (rural vs urban) NE NE 0.88 (0.87-0.90)

Primary payer

Commercial 1 [Reference] 1 [Reference] 1 [Reference]

Charity or indigent 1.51 (0.27-8.53) 2.36 (0.78-7.09) 1.57 (1.42-1.73)

Medicaid 1.73 (1.41-2.13) 1.66 (1.4-1.97) 1.22 (1.20-1.23)

Other 1.72 (1.25-2.36) 1.69 (1.31-2.20) 1.23 (1.21-1.25)

Teaching hospital (vs nonteaching) NE NE 1.18 (1.17-1.20)

Hospital region

South Atlantic 1 [Reference] 1 [Reference] 1 [Reference]

East North Central 0.91 (0.67-1.24) 0.87 (0.68-1.11) 0.94 (0.93-0.95)

East South Central 1.42 (1.00-2.02) 1.29 (0.96-1.72) 0.90 (0.88-0.92)

Middle Atlantic 0.93 (0.68-1.27) 0.91 (0.70-1.18) 1.15 (1.13-1.16)

Mountain 1.04 (0.70-1.54) 1.31 (0.95-1.79) 0.87 (0.85-0.89)

New England 0.73 (0.35-1.53) 0.62 (0.32-1.18) 1.09 (1.06-1.12)

Pacific 0.66 (0.48-0.92) 0.66 (0.50-0.88) 0.84 (0.83-0.86)

West North Central 1.36 (0.90-2.07) 1.28 (0.91-1.80) 0.88 (0.86-0.90)

West South Central 1.07 (0.80-1.45) 1.11 (0.88-1.42) 1.09 (1.08-1.11)

Admission type

Elective 1 [Reference] 1 [Reference] 1 [Reference]

Emergent 3.17 (2.48-4.04) 5.17 (4.26-6.26) 1.50 (1.48-1.52)

Urgent 1.20 (0.96-1.49) 1.55 (1.29-1.87) 1.08 (1.06-1.09)

Trauma center 16.65 (9.89-28.04) 16.21 (10.36-25.35) 1.40 (1.31-1.50)

Other or unknown 1.46 (0.90-2.36) 1.43 (0.96-2.15) 1.28 (1.25-1.31)

Delivery type

Vaginal 1 [Reference] 1 [Reference] 1 [Reference]

Cesarean 2.28 (1.87-2.79) 3.94 (3.34-4.64) 3.00 (2.97-3.03)

Comorbidities (yes vs no)

COVID-19 diagnosis 13.31 (8.95-19.79) 41.63 (31.7-54.67) 4.44 (4.23-4.66)

(continued)
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aged 45 years or older (Figure 2B). A decreasing trend for in-hospital mortality was observed in all
racial and ethnic groups. In particular, the greatest decrease in adjusted mortality was observed for
American Indian patients: from 34.8 per 100 000 discharges in Q1 of 2008 to 2.7 per 100 000
discharges in Q4 of 2021 (Figure 2C; the 95% CI for mortality among American Indian patients is

Table 2. Estimates From the Multivariable Logistic Regression of In-Hospital Mortality and Any SMM Among Hospital Inpatient Discharges for Newborn Delivery,
2008 to 2021 (continued)

Variable

Adjusted OR (95% CI)

In-hospital mortalitya In-hospital mortality sensitivity analysisb Any SMMc

Placenta previa NE NE 6.32 (6.17-6.47)

Sickle cell disease NE NE 2.93 (2.82-3.05)

Gestational hypertension NE NE 1.29 (1.26-1.31)

Mild or unspecified preeclampsia NE NE 1.93 (1.89-1.97)

Severe preeclampsia NE NE 4.55 (4.48-4.62)

Chronic kidney disease NE NE 5.21 (4.99-5.44)

Preexisting hypertension NE NE 1.54 (1.50-1.57)

Chronic ischemic heart disease NE NE 3.92 (3.50-4.39)

Congenital heart disease 0.07 (0.01-0.34) 1.8 (0.46-7.08) 2.43 (2.23-2.66)

Systemic lupus erythematosus 3.68 (1.70-7.97) 7.63 (4.28-13.62) 1.95 (1.81-2.10)

HIV 3.94 (1.30-11.92) 3.03 (1.29-7.13) 1.47 (1.33-1.63)

Multiple gestation NE NE 2.20 (2.16-2.24)

Substance use disorder 1.38 (1.00-1.91) 3.44 (2.67-4.43) 1.71 (1.67-1.75)

Alcohol abuse NE NE 1.68 (1.52-1.85)

Cardiac valvular disease 0.19 (0.10-0.33) 6.73 (4.07-11.14) 3.50 (3.32-3.69)

Asthma NE NE 1.26 (1.24-1.28)

Preexisting diabetes 1.70 (1.20-2.42) 3.69 (2.81-4.86) 1.22 (1.18-1.25)

Gestational diabetes NE NE 0.96 (0.95-0.98)

Cystic fibrosis 40.17 (7.22-223.56) 35.97 (9.32-138.81) 1.76 (1.22-2.52)

Previous cesarean delivery NE NE 0.88 (0.87-0.89)

SMM (yes vs no)

Acute kidney failure 1.30 (1.01-1.67) Not included Not included

Amniotic fluid embolism 7.67 (5.28-11.14) Not included Not included

Aneurysm 25.07 (7.40-84.91) Not included Not included

Disseminated intravascular coagulation 2.21 (1.69-2.88) Not included Not included

Puerperal cerebrovascular disorder 9.09 (6.11-13.51) Not included Not included

Sepsis 1.90 (1.45-2.51) Not included Not included

Shock 3.81 (2.96-4.91) Not included Not included

Air and thrombotic embolism 2.63 (1.79-3.86) Not included Not included

Sickle cell anemia with crisis 4.96 (2.17-11.33) Not included Not included

Bleeding complications (hemorrhage with no blood transfusion
vs no bleeding)

2.73 (2.06-3.61) Not included Not included

Bleeding complications (blood transfusion vs no bleeding) 3.87 (3.05-4.91) Not included Not included

Hysterectomy 1.69 (1.24-2.318) Not included Not included

Respiratory complicationsd 5.92 (4.56-7.69) Not included Not included

Cardiovascular complicationse 111.11 (86.69-142.42) Not included Not included

Abbreviations: ICD-9-CM, International Classification of Diseases, Ninth Revision, Clinical Modification; ICD-10-CM, International Statistical Classification of Diseases, Tenth Revision,
Clinical Modification; NE, not entered in final model; OR, odds ratio; SMM, severe maternal morbidity.
a Overall, 728 deaths among 11 628 380 inpatient hospitalizations were included in the analysis; 58 patients reported by hospitals with in-hospital mortality followed by readmission

were excluded from the regression of mortality. Additional covariates included in the regression of mortality are described in the Statistical Analysis section.
b A logistic regression of mortality without SMMs as covariates was performed as a sensitivity analysis.
c A total of 189 908 discharges with SMM (of 11 628 438 inpatient hospitalizations) were included in the analysis. Additional covariates included in the regression of severe maternal

morbidity are described in the Statistical Analysis section.
d Respiratory complications included acute respiratory distress syndrome, temporary tracheostomy and ventilation as defined by the US Centers for Disease Control and Prevention.
e Cardiovascular complications included any of the following severe maternal morbidities: acute myocardial infarction, cardiac arrest or ventricular fibrillation, conversion of cardiac

rhythm, heart failure or arrest during surgery or procedure, and pulmonary edema or acute heart failure as defined by the US Centers for Disease Control and Prevention.
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provided in eTable 4 in Supplement 1). In-hospital mortality consistently decreased during the study
period for patients with cesarean delivery (from 12.6 per 100 000 discharges in Q1 of 2008 to 5.2
per 100 000 discharges in Q4 of 2021) and also for patients with vaginal delivery (from 6.6 per
100 000 discharges in Q1 of 2008 to 3.0 per 100 000 discharges in Q4 of 2021) (Figure 2D).

Risk Factors for In-Hospital Mortality and SMM
Compared with patients aged 25 to 34 years, those between 35 and 44 years had higher odds of
dying during the index hospitalization (aOR, 1.49; 95% CI, 1.22-1.84). Although the association
between race and mortality was not statistically significant in the regression in which SMMs were
included as covariates, a sensitivity analysis showed that American Indian (aOR, 1.93, 95% CI,
1.10-3.39), Black (aOR, 1.78; 95% CI, 1.47-2.15), and Asian patients (aOR, 1.61, 95% CI, 1.11-2.34) had
increased risk of death compared with White patients, suggesting that the racial disparity was partly
attributable to the difference in the SMM rates across racial and ethnic groups. The mortality of
Pacific Islander patients and Hispanic patients was not statistically significantly different from White
patients in the sensitivity analysis. Patients with cesarean delivery had 2-fold higher odds of death
than those with vaginal delivery (aOR, 2.28; 95% CI, 1.87-2.79). Patients with a COVID-19 diagnosis
had a 13-fold increased odds of mortality compared with those without COVID-19 (aOR, 13.31; 95% CI,
8.95-19.79). Among comorbidity and acute complications assessed, cardiac complications, cystic
fibrosis, aneurysm, trauma, and puerperal cerebrovascular disorder were among the risk factors
associated with death during delivery-related hospitalization (Table 2).

As seen in Table 2, after adjusting for other risk factors and compared with patients aged 25 to
34 years, both patients younger than 24 years (eg, age 10-19 years: aOR, 1.39; 95% CI, 1.36-1.42) and
older than 35 years (eg, age �45 years: aOR, 1.76; 95% CI, 1.65-1.88) had increased odds of SMM. All
minority racial and ethnic groups were associated with increased odds of experiencing any SMM
(Pacific Islander: aOR, 1.53; 95% CI, 1.45-1.61; American Indian: aOR, 1.41; 95% CI, 1.35-1.48; Black:
aOR, 1.39; 95% CI, 1.38-1.41; Asian: aOR, 1.33; 95% CI, 1.30-1.36; Hispanic: aOR, 1.22; 95% CI,
1.20-1.24). Cesarean delivery (aOR, 3.00; 95% CI, 2.97- 3.03) and COVID-19 diagnosis (aOR, 4.44;
95% CI, 4.23-4.66) were also associated with substantially higher adjusted odds of SMM. Among all
the chronic comorbidities assessed, placenta previa (aOR, 6.32; 95% CI, 6.17-6.47), chronic kidney
disease (aOR, 5.21; 95% CI, 4.99-5.44), severe preeclampsia (aOR, 4.55; 95% CI, 4.48-4.62), cardiac
valvular disease (aOR, 3.50; 95% CI, 3.32-3.69), chronic ischemic heart disease (aOR, 3.92; 95% CI,
3.50-4.39), and sickle cell disease (aOR, 2.93; 95% CI, 2.82-3.05) were associated with the highest
odds of experiencing SMM (Table 2).

Discussion

This cross-sectional study examined rates of delivery-related in-hospital maternal mortality and SMM
in a large national inpatient database. In this sample encompassing more than 11 million inpatient
discharges, delivery-related in-hospital mortality was found to decrease significantly over a period of
14 years. The adjusted mortality per 100 000 discharges decreased by more than 50% from Q1 of
2008 to Q4 of 2021, likely demonstrating the impact of national strategies focused on improving the
maternal quality of care provided by the hospitals during delivery-related hospitalizations. In
contrast, the rates of overall SMM increased over time for the overall population, which may be
attributable to preexisting conditions and the increasing trend in the age of delivering patients in the
past decade. The increasing trend of adjusted SMM rates was seen in all racial and ethnic minority
groups and was most prominent in Asian, American Indian, and Pacific Islander patients. The fact that
many of the comorbid conditions are risk factors for mortality and SMM indicates that it is essential
to consider comorbid conditions when assessing SMM and mortality and that better management of
patients’ comorbid conditions during pregnancy may help reduce SMM occurrence and ultimately
decrease mortality risk. Further improvement in patient outcomes could be achieved if patients with
known risk factors could access improved care during pregnancy and during hospital delivery.
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Delivery-related in-hospital maternal mortality in this study was lower than that reported in
PMSS data, which defined pregnancy-related death as death during pregnancy or within 1 year of the
end of pregnancy, from a cause related to pregnancy or its management.3 PMSS data showed an
increasing trend in pregnancy-related mortality during 1987 to 2017, which differs from our findings.
A plausible explanation for these differences is that the timeframe for assessing mortality was
substantially different between our study and the PMSS. Our study focused on mortality during
delivery-related hospitalizations, which was associated with the change in quality of care for all
patients in a hospital setting. In contrast, the PMSS estimates cover the entire pregnancy and
postpartum period, which are associated with the overall burden of deaths among pregnant patients.
Because a proportion of pregnancy-related deaths occur during delivery hospitalization, the
differences between our findings and the PMSS estimates reinforced the importance of examining
mortality separately for different stages of pregnancy and postpartum.

The study found that mortality risk was associated with several factors, including advanced
maternal age, Medicaid as primary insurance, cesarean delivery, comorbid conditions, and severe
complications during delivery. Similarly, a maternal age younger than 19 years or older than 35 years;
being Asian, American Indian, Black, Hispanic, Pacific Islander; cesarean delivery; Medicaid
enrollment; and maternal comorbid conditions were associated with higher risk of developing SMM
during delivery. The racial and ethnic differences observed in delivery-related maternal mortality
seem to be at least partly attributable to the racial and ethnic variation observed in SMM based on the
main and sensitivity analyses of this study. Therefore, further research and understanding on the
causes of both mortality and SMM, including the impact of comorbidities on maternal outcomes, is
needed. Additionally, developing a national hospital measure to more clearly identify and reduce
SMMs will likely have a beneficial impact on improving national quality strategies aimed at improving
maternal health outcomes in the United States.

Limitations
The study has limitations. The PHD is a hospital administrative database and does not include as
much clinical details as electronic health records. Identifying clinical conditions and procedures relied
on the accuracy of hospital-reported diagnosis and procedure codes. Coding errors may lead to
misclassification of variables. The definition of mortality was based on in-hospital death during the
visit for delivery, without accounting for death before delivery admission or after discharge.

Maternal comorbid conditions were defined based on diagnosis during the visit for delivery.
Conditions occurring before admission may not have been captured. Since the study spanned 14
years, there were changes in how hospitals collected and reported race and ethnicity. Hispanic was
reported as a race category before 2011, while ethnicity was listed as a separate field in the patient
admission form in later years. Hispanic race or ethnicity as defined in this study included patients who
reported Hispanic as their race before 2011 and those who reported Hispanic as their ethnicity in
2012 and later, regardless of their reported race.

Conclusions

This large national study found a decreasing trend of in-hospital delivery-related maternal mortality
during 2008 to 2021, regardless of racial or ethnic group, age, or mode of delivery, likely
demonstrating the impact of national and local strategies focused on improving the maternal quality
of care provided by hospitals during delivery-related hospitalizations. Risk factors for in-hospital
delivery-related mortality included cesarean delivery, COVID-19 diagnosis, and comorbidities and
acute complications. Analysis indicated that American Indian, Black, and Asian patients had a
statistically significant increased risk of death compared with White patients only when not
controlling for SMMs, suggesting that the racial difference in mortality could be at least partly
attributable to the differences in SMM rates across racial groups (analysis of Pacific Islander and
Hispanic patients were not statistically significant).
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From 2008 to 2021, there was an increasing trend of SMM rates, and chronic comorbid
conditions were associated with higher rates. SMMs are known risk factors of maternal deaths and
impose substantial social and economic burdens. Notably, disparities in both mortality and SMM
remained across age, delivery mode, and racial and ethnic groups. These characteristics should be
considered when designing maternal care quality improvement programs. As current national
strategies increasingly focus on improving delivery-related maternal outcomes among high-risk
groups, including racial and ethnic minority groups, it will become important to evaluate the
effectiveness of these strategies in reducing occurrences of maternal mortality and SMM.
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Aspiration Abortion

Aspiration is a minimally invasive and commonly used gynecological 
procedure (Meckstroth and Paul, 2009; Roblin, 2014).6 The procedure 
time is typically less than 10 minutes (Edelman et al., 2001; Goldberg et 
al., 2004). As noted in the previous chapter, aspiration is currently the most 
common abortion method used in the United States regardless of gestation, 
accounting for almost 68 percent of abortions in 2013.7 The method may 
be used up to 14 to 16 weeks’ gestation. Aspiration is also used in cases of 
early pregnancy loss (miscarriage) and management of incomplete abortion 
for medication abortion. 

The first steps in the procedure are cervical dilation and priming (when 
appropriate) so that the contents of the uterus can be evacuated. Cervical 
dilation is usually done using tapered mechanical dilators and is recom-
mended over routine priming except for adolescents and others for whom 
cervical dilation may be challenging (Allen and Goldberg, 2016). Cervical 
priming is accomplished with either osmotic dilators8 or pharmacological 
agents (e.g., misoprostol), or both. When placed in the cervix, the osmotic 
dilator absorbs moisture from the tissues surrounding the cervix and gradu-
ally swells to slowly open the cervical orifice (os). The pharmaceutical 
agents are prostaglandin analogues or progesterone antagonists, such as the 
drug misoprostol, which is also used in medication abortion. 

After cervical dilation and, when indicated, priming, a suction cannula 
(plastic or metal tube) is inserted through the cervix into the uterus. The 
cannula is attached to a vacuum source—an electric vacuum pump for 
electric vacuum aspiration or a handheld, hand-activated aspirator (syringe) 
for manual vacuum aspiration—to empty the uterine contents. Ultrasound 
guidance is sometimes used (RCOG, 2011). 

See later in this chapter for a discussion of the use of sedation and anes-
thesia during abortion procedures, including the implications for personnel 
needs and facility requirements.

6There is no standard terminology for this type of abortion. As noted in Chapter 1, this 
report uses the term “aspiration abortion,” although others commonly refer to the same 
procedure as “surgical abortion,” “vacuum aspiration,” “suction curettage,” or “suction 
evacuation.”

7Centers for Disease Control and Prevention (CDC) surveillance reports use the catchall 
category of “curettage” to refer to nonmedical abortion methods. The committee assumed 
that CDC curettage estimates before 13 weeks’ gestation refer to aspiration procedures and 
that curettage estimates after 13 weeks’ gestation are D&E procedures.

8Laminaria, small tubes made of dried seaweed, and manmade sterile sponges are common 
types of osmotic dilators.
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Effectiveness of Aspiration Abortion

Recent comparisons of aspiration and medication abortion methods 
indicate that aspiration may be only slightly more effective than medica-
tion abortion in early pregnancy. In Ireland and colleagues’ (2015) study of 
private Los Angeles clinics described in the prior section, the efficacy rate 
for almost 17,000 aspiration abortions performed up to 9 weeks’ gestation 
was 99.8 percent, compared with 99.6 percent for medication abortions9 
for the same gestational period (Ireland et al., 2015).

Expected Side Effects

As in medication abortion, bleeding, uterine pain, and cramping are 
expected and normal consequences of aspiration abortion.

Complications

Aspiration abortions rarely result in complications. In a recent retro-
spective analysis of California fee-for-service Medicaid claims data, 57 of 
almost 35,000 women (0.16 percent) were found to have experienced a 
serious complication (hospital admission, surgery, or blood transfusion) 
after an aspiration abortion (Upadhyay et al., 2015). A systematic review 
on aspiration-related complications documents a somewhat higher com-
plication rate (ranging from 0 to 5 percent), but a large proportion of the 
studies in that review included now outdated procedures, including dilation 
and sharp curettage (White et al., 2015). 

In a historical cohort study, Guiahi and colleagues (2015) analyzed the 
outpatient medical records of women who had undergone an aspiration 
abortion between January 2009 and March 2014 in a Colorado clinic. The 
researchers compared the outcomes of women with (n = 587) and without 
(n = 1,373) medical comorbidities, including diabetes, hypertension, obesity 
(weight ≥200 lb or BMI ≥30), HIV, epilepsy, asthma, thyroid disease, and/or 
bleeding and clotting disorders having aspiration abortions. The researchers 
found no difference in the rate of complications between the women with 
at least one comorbidity and those with no comorbidity (odds ratio [OR] = 
0.9; 95% CI = 0.5, 1.6).

Need for repeat aspiration Repeat aspiration is most often required for 
retained products of conception after an abortion. Rates of <0.1 to 8.0 
percent have been reported for this complication, related to gestation, expe-
rience of the provider, and use of ultrasound guidance (White et al., 2015). 

9p <.001.
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Studies showing the highest rates of repeat aspiration included women at ≤6 
weeks’ gestation and were conducted more than 20 years ago (Bassi et al., 
1994). Tissue inspection is recommended after aspiration abortion, regard-
less of gestation, but products of conception may be difficult to identify 
prior to 7 weeks’ gestation (NAF, 2017a; SFP, 2013). Additional protocols, 
including magnification of aspirate, follow-up by serum beta-hCG estima-
tion, and flotation of tissue with backlighting may be used to confirm abor-
tion completion (NAF, 2017a; RCOG, 2011; SFP, 2013).

Hemorrhage Hemorrhage requiring transfusion or other treatment (medi-
cation administration or repeat aspiration) complicates 0.0 to 4.7 percent 
of aspiration abortions, with more recent studies reporting a rate of 1.3 
percent (Upadhyay et al., 2015; White et al., 2015). In the California 
Medicaid study, 0.13 percent of aspiration procedures were complicated 
by hemorrhage (Upadhyay et al., 2015).

Infection Current clinical guidelines recommend routine antibiotic pro-
phylaxis before all aspiration abortions (NAF, 2017a; RCOG, 2015; SFP, 
2011b; WHO, 2014). Like any invasive procedure, aspiration abortion 
carries some risk of infection. If untreated, an upper genital tract infec-
tion subsequent to abortion can lead to chronic pelvic pain, dyspareunia, 
ectopic pregnancy, and infertility (Low et al., 2012). Serious infection after 
aspiration, however, is rare. In a 2012 systematic review, the Cochrane 
Collaboration evaluated the effectiveness of perioperative antibiotics in 
preventing upper genital tract infection (including infection of the uterus 
and fallopian tubes) (Low et al., 2012). The researchers concluded that 
universal antibiotic prophylaxis is effective in preventing infection after an 
aspiration procedure: the incidence of upper genital tract infection among 
women who received prophylactic antibiotics was 59 percent of that 
among women who received a placebo. The rate of infection was 5.8 per-
cent among women who received antibiotics (n = 3,525) and 9.4 percent 
among women in the placebo group (n = 3,500). 

In a more recent systematic review of complications following aspira-
tion abortion (up to 14 weeks’ gestation), White and colleagues (2015) 
report that 0.0 to 0.4 percent of 188,395 women undergoing aspiration 
abortions required intravenous (IV) antibiotics after the procedure in 11 
of 12 office-based settings. In Upadhyay and colleagues’ (2015) analysis of 
almost 35,000 aspiration abortions in California, 94 women (0.27 percent) 
developed an infection after the procedure. Most infections after outpatient 
aspiration procedures are treated with oral antibiotics, with up to 0.4 per-
cent of patients with infection requiring IV antibiotic administration (White 
et al., 2015).
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Uterine perforation Uterine perforation involves injury to the uterine 
wall, as well as potential injury to other abdominal organs. While the risk 
of uterine perforation in older studies has been reported as ≤0.1 to 2.3 per-
cent, the majority of more recent studies of aspiration abortion report no 
cases of uterine perforation or note that perforations that occurred were 
successfully managed conservatively without the need for additional sur-
gery or hospitalization (White et al., 2015). In the study of almost 35,000 
California Medicaid-covered aspiration abortions referenced above, 0.01 
percent resulted in a perforation (Upadhyay et al., 2015). 

Cervical laceration Cervical laceration (injury to the cervix from instru-
mentation) is also very rare, with most studies reporting none or 1 case 
(<0.1 to 0.6 percent) (Ohannessian et al., 2016; White et al., 2015). In 
a study evaluating the risks of aspiration abortion in teens versus adults, 
an increased risk of cervical laceration was noted for adolescent patients 
(0.5 versus 0.2 percent), but this study was conducted prior to current 
approaches to cervical preparation (Cates et al., 1983; White et al., 2015). 
Use of osmotic dilators was common in older studies, but the more com-
mon approach today is medical, using misoprostol 2 to 3 hours prior to the 
procedure (Allen and Goldberg, 2016; O’Connell et al., 2009). While cur-
rent recommendations do not include routine use of medical or mechanical 
cervical preparation because of the delay that would result, misoprostol is 
commonly used in nulliparous women and young adolescents between 12 
and 14 weeks’ gestation (Allen and Goldberg, 2016).

Dilation and Evacuation

Fewer than 9 percent of abortions in the United States occur after 
13 weeks’ gestation (Jatlaoui et al., 2016). The D&E method, sometimes 
referred to as a second-trimester surgical abortion, appears to account for 
the majority of procedures performed between 14 and 20 weeks’ gestation. 
Precise estimates of the rate of abortions by type during these weeks are 
not available. Reports often cite CDC surveillance statistics as suggesting 
that D&Es account for up to 96 percent of abortions between 14 and 20 
weeks’ gestation (ACOG, 2013; Hammond and Chasen, 2009). However, 
the oft-cited CDC data are actually aggregate estimates that include not 
only D&E but also other methods (Jatlaoui et al., 2016; Pazol et al., 2009).

D&E techniques have evolved in the decades since the method was 
first developed (ACOG, 2013; Hammond and Chasen, 2009; Lohr et al., 
2008). The procedure is typically performed in two stages, although the 
specific approaches to cervical preparation, instrumentation, and other 
aspects may vary (Grossman et al., 2008; Ibis Reproductive Health, 2015; 
Lohr et al., 2008). The procedure itself generally takes less than 30 minutes 
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 (Ben-Ami et al., 2009; Grossman et al., 2008, 2011b). The first step is 
cervical preparation, dilating the cervix with laminaria (or other type of 
osmotic dilator) and/or a prostaglandin (e.g., misoprostol). Slow dilation 
is recommended (e.g., over a few hours, overnight, or sometime repeated 
over 24 to 48 hours) to minimize the need for supplemental manual or 
mechanical dilation (Grossman et al., 2008; Lohr et al., 2008). With a 
greater degree of dilation, the uterus is more easily emptied, instruments 
are easier to use, and procedure time is shortened (Hern, 2016). Once 
dilation is adequate and analgesia, sedation, and/or anesthesia have been 
administered, the amniotic fluid is aspirated (Lohr et al., 2008; WHO, 
2014). Before 16 weeks’ gestation, suction aspiration may suffice to empty 
the uterus. At 16 weeks, forceps extraction may also be required. Beyond 
16 weeks, suction is not effective, and forceps should be used to remove 
fetal parts and the placenta. A curette and/or additional suction are also 
used to remove any remaining tissue or blood clots. Following the proce-
dure, the provider examines the tissue to confirm that the evacuation was 
complete. Patients should be observed following the procedure to monitor 
for any post operative complications (Hammond and Chasen, 2009; Lohr 
et al., 2008). 

Ultrasonography is recommended so the physician can visualize the 
surgical instruments, locate fetal parts, and confirm an empty uterus (NAF, 
2017a). Routine intraoperative ultrasonography has been demonstrated 
to significantly reduce the risk of uterine perforation and shorten the time 
required to complete the procedure (Darney and Sweet, 1989). 

Performing D&E procedures requires advanced training and/or expe-
rience (Cates et al., 1982; Hern, 2016; Lohr et al., 2008; RCOG, 2015; 
WHO, 2012). Chapter 3 reviews the required clinical skills for performing 
abortions.

Complications

Although the risk of complications increases with weeks’ gestation 
(Bartlett et al., 2004; Grossman et al., 2008; Zane et al., 2015), a range of 
retrospective cohort studies, case series, chart reviews, and a prospective 
case series have shown D&E to be effective with minimal rates of compli-
cations, ranging from 0.05 to 4 percent (ACOG, 2013; Autry et al., 2002; 
Bryant et al., 2011; Cates et al., 1982; Frick et al., 2010; Grimes et al., 
1977; Grossman et al., 2008; Jacot et al., 1993; Mauelshagen et al., 2009; 
Peterson et al., 1983). 

One study, however, suggests that a history of multiple prior cesarean 
deliveries may significantly increase the risk of a major complication. In 
a multivariable logistic analysis of 2,973 D&Es performed between 2004 
and 2007 at an urban public hospital, Frick and colleagues (2010) found 
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an overall rate of major complications (i.e., transfusion required; dissemi-
nated intravascular coagulation; or a reoperation involving uterine artery 
embolization, laparoscopy, or laparotomy) of about 1.0 percent. However, 
women with two or more prior cesarean sections had a sevenfold increased 
risk of a major complication (OR = 7.37; 95% CI = 3.35, 15.80) (Frick et 
al., 2010). A history of one prior cesarean section was not associated with 
an increased risk of complications, although the authors note that a larger 
sample might lead to different results.

Obesity has also been studied as a possible risk factor for women under-
going D&E abortions (Benson et al., 2016; Lederle et al., 2015; Murphy 
et al., 2012). In a retrospective cohort study of 4,968 women undergoing 
aspiration and D&E abortions at a large outpatient clinic in 2012–2014, 
obesity was not associated with increased risk of complications10 (Benson et 
al., 2016). The same conclusion resulted from a retrospective cohort study of 
4,520 D&Es performed in a hospital-based abortion practice in 2009–2013 
and a retrospective review of 1,044 women undergoing D&E or dilation 
and suction (D&S)11 between 13 and 24 weeks’ gestation in 2007–2010 
(Lederle et al., 2015; Murphy et al., 2012). Lederle and colleagues (2015) 
found no association between BMI and D&E complications12 after adjust-
ment for age, ethnicity, prior vaginal delivery, prior cesarean delivery, and 
gestational duration. Murphy and colleagues (2012) compared complication 
rates, operative times, and anesthesia times between obese and nonobese 
(BMI <30) women and found no significant difference in complication rates. 
Finally, a retrospective analysis of D&E procedures performed between 
2009 and 2014 found an association between obesity and increased risk for 
complications13 in abortions performed after 14 weeks’ gestation (Mark et 
al., 2017). Complications increased by BMI category,14 and the increase in 

10Complications assessed included need for uterine reaspiration (including same-day reaspi-
ration), uterine perforation, cervical laceration, infection, emergency department visit or 
hospitalization, and excessive blood loss (defined as estimated blood loss greater than or 
equal to 100 mL).

11Dilation and curettage/suction denoted procedures performed when no other instruments 
besides suction were used; 5.3 percent of procedures in the study were D&S.

12Complications assessed included cervical laceration, hemorrhage, uterine atony, anesthesia 
complications, uterine perforation, disseminated intravascular coagulation, retained products 
of conception, and major complications (defined as those requiring hospitalization, transfu-
sion, or further surgical intervention).

13Complications assessed included hemorrhage, need for repeat evacuation, uterine perfora-
tion, cervical laceration, medication reaction, unexpected surgery, or unplanned admission to 
the hospital.

14The cohort was classified into categories based on the WHO classification of underweight 
(BMI <18.5), normal weight (BMI 18.5–24.9), overweight (BMI 25.0–29.9), obese Class I 
(BMI 30–34.9), obese Class II (BMI 35–39.9), and obese Class III (BMI 40 or greater).
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complications in women with Class III obesity was significant (OR = 5.04; 
95% CI = 1.65–15.39). 

Hemorrhage In studies of abortions performed in the year 2000 or later, 
D&E-related hemorrhage requiring transfusion or other treatment occurred 
in 0.0 to 1.0 percent of cases (Frick et al., 2010; Grossman et al., 2011a; 
Mauelshagen et al., 2009). 

Infection Routine antibiotic prophylaxis is recommended for all surgical 
abortions (ACOG, 2013; NAF, 2017a; RCOG, 2015; WHO, 2014). Infec-
tion after a D&E is uncommon, with rates ranging from 0.0 to 2.0 percent 
(Autry et al., 2002; Grossman et al., 2011a; Mauelshagen et al., 2009). In 
the California Medicaid study described above, Upadhyay and colleagues 
(2015) found that 0.3 percent or 18 of 8,837 abortions performed after 
13 weeks’ gestation resulted in an infection, although these procedures 
included both D&Es and inductions. 

Cervical lacerations Injuries to the cervix and uterus have decreased sig-
nificantly with routine cervical preparation prior to D&E (ACOG, 2013). 
Recent studies have reported rates of 0.02 to 3.3 percent (Autry et al., 
2002; Frick et al., 2010). The risk of cervical laceration is associated with 
mechanical dilation, nulliparity, advanced gestation, and provider inexperi-
ence (ACOG, 2013). Thus, as noted above, performing D&E procedures 
requires advanced training and/or experience.

Uterine perforation While uterine perforation is more common in D&E 
than in aspiration procedures, the incidence remains quite low and is likely 
related to the availability of cervical preparation and ultrasound guidance 
(Grossman et al., 2008). Limited clinician experience and underestimation 
of the duration of pregnancy are also factors that have been associated 
with uterine perforation (Grossman et al., 2008). A 1989 study compared 
the incidence of perforation during 810 D&E procedures with and without 
sonography (Darney and Sweet, 1989). Using ultrasound to guide the use of 
intrauterine forceps clearly improved the safety of the procedure: the rate 
of perforation declined significantly from 1.4 to 0.2 percent. Studies dating 
from 2010 to 2015 report perforation rates ranging from 0.2 to 0.8 percent 
(Frick et al., 2010; Upadhyay et al., 2015). 

The facility requirements that are appropriate for D&Es depend on the 
level of sedation and anesthesia that is used. (See later in this chapter for a 
review of the use of analgesia, sedation, and anesthesia during abortions.)
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(e.g., qualified advanced practice clinicians [APCs] or physicians without 
hospital privileges may be barred from performing abortions); how the 
informed consent process is conducted (e.g., providers may be required to 
misrepresent the risks of the procedure); the abortion method that is used 
(e.g., D&Es may be banned); the timing and scheduling of procedures 
(e.g., women may have to wait 18 to 72 hours after a counseling appoint-
ment); the physical attributes of the clinical setting (e.g., procedure room 
size, corridor width); and other basic elements of care. In most states, the 
regulations apply to all abortion methods regardless of weeks’ gestation, 
use of sedation, or the invasiveness of the procedure.

See Table 1-1 in Chapter 1 for a listing of abortion-specific regulations 
by states as of September 1, 2017.

SUMMARY

The clinical evidence presented in this chapter on the provision of 
safe and high-quality abortion care stands in contrast to the extensive 
regulatory requirements that state laws impose on the provision of abor-
tion services. These requirements may influence the efficiency of abortion 
care by requiring medically unnecessary services and multiple visits to the 
abortion facility, in addition to requiring that care take place in costlier 
and more sophisticated settings than are clinically necessary. These require-
ments go beyond the accepted standards of care in the absence of evidence 
that they improve safety. Some requirements, such as multiple visits and 
waiting periods, delay abortion services, and by doing so may increase the 
clinical risks and cost of care. They may also limit women’s options for 
care and impact providers’ ability to provide patient-centered care. Fur-
thermore, many of these laws have been documented to reduce the avail-
ability of care by imposing unneeded regulations on abortion providers 
and the settings in which abortion services are delivered. The implications 
of abortion-specific regulations for the safety and quality of abortion care 
are described below.

Delaying the Procedure

The clinical evidence makes clear that legal abortions in the United 
States—whether by medication, aspiration, D&E, or induction—are safe 
and effective. Serious complications are rare; in the vast majority of studies, 
they occur in fewer than 1 percent of abortions, and they do not exceed 
5 percent in any of the studies the committee identified. However, the risk 
of a serious complication increases with weeks’ gestation. As the number of 
weeks increases, the invasiveness of the required procedure and the need for 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 81 of 429



The Safety and Quality of Abortion Care in the United States

Copyright National Academy of Sciences. All rights reserved.

78 THE SAFETY AND QUALITY OF ABORTION CARE IN THE UNITED STATES

deeper levels of sedation also increase. Thus, delaying the abortion increases 
the risk of harm to the woman.

State regulations that require women to make multiple in-person 
 visits and wait multiple days delay the abortion. If the waiting period is 
required after an in-person counseling appointment, the delay is exac-
erbated  (Roberts et al., 2016; Sanders et al., 2016; White et al., 2017). 
Restrictions on the types of providers and on the settings in which abortion 
services can be provided also delay care by reducing the availability of care 
(Baum et al., 2016; Fuentes et al., 2016; Gerdts et al., 2016; Grossman et 
al., 2014, 2017).

Financial burdens and difficulty obtaining insurance are frequently 
cited by women as reasons for delay in obtaining an abortion (Bessett et 
al., 2011; Drey et al., 2006; Finer et al. 2006; Foster and Kimport, 2013; 
Foster et al., 2008; French et al., 2016; Janiak et al., 2014; Kiley et al., 
2010; Roberts et al., 2014; Upadhyay et al., 2014). As noted in Chapter 1, 
33 states prohibit public payers from paying for abortions, and other states 
have laws that either prohibit health insurance exchange plans (25 states) or 
private insurance plans (11 states) sold in the state from covering or paying 
for abortions, with few exceptions.26

Counseling and Informed Consent

Long-established ethical and legal standards for informed consent in 
health care appear to have been compromised in the delivery of abortion 
care in many areas of the country. Thirty-five states have abortion-specific 
regulations requiring women to receive counseling before an abortion is per-
formed, and abortion patients in many of these states are offered or given 
inaccurate or misleading information (verbally or in writing) on reversing 
medication abortions, risks to future fertility, possible breast cancer risk, and/
or long-term mental health consequences of abortion ( Guttmacher Institute, 
2017a) (see Table 1-1 in Chapter 1). As noted earlier in this chapter, the 
principal objective of the informed consent process is that patients under-
stand the nature and risks of the procedure they are considering (AAAHC, 
2016; AMA, 2016; HHS, 2017a; Joint Commission, 2016). However, legally 
requiring providers to inform women about risks that are not supported and 
are even invalidated by scientific research violates the accepted standards of 
informed consent. For example, some states require that providers inform 
women that abortion puts them at greater risk for breast cancer; mental 
health disorders; and difficulties in having a healthy, successful pregnancy 

26Exceptions are limited and vary by state. They are often made for pregnancies resulting 
from rape or incest, pregnancies that endanger the woman’s life or severely threaten the health 
of the woman, and cases of fetal impairment.
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(Guttmacher Institute, 2017a) (see Table 1-1 in Chapter 1 for a detailed list 
of states’ informed consent requirements). Three states require providers to 
inform women that a medication abortion can be reversed after the woman 
takes mifepristone (Guttmacher Institute, 2017a). This information is not 
supported by research that meets scientific standards. See Chapter 4 for an 
in-depth review of the long-term health effects of abortion. 

Medication Abortion

There is no evidence that the dispensing or taking of mifepristone 
tablets requires the physical presence of a clinician27 or a facility with the 
attributes of an ASC or hospital to ensure safety or quality. The effects of 
mifepristone occur after women leave the clinic, and extensive research 
shows that serious complications are rare. The risks of medication abortion 
are similar in magnitude to the risks of taking commonly prescribed and 
over-the-counter medications such as antibiotics and NSAIDs. In 35 states, 
however, only physicians are permitted to give women the mifepristone 
tablet(s) required to begin the process of medication abortion (RHN, 2017). 
In 19 states, the clinician (a physician or other provider if allowed) must 
be physically present to provide the medication, thus prohibiting the use of 
telemedicine to prescribe the medication remotely for abortion (Guttmacher 
Institute, 2017b). In 17 states, medication abortions must be performed 
in a facility that meets the structural standards of ASCs even though the 
abortion will occur outside the clinical setting, and there is no evidence to 
suggest that these regulations improve safety or quality. 

Aspiration Abortions

Aspirations are minimally invasive and commonly used for a variety 
of purposes in gynecology practices, including for early pregnancy loss 
(miscarriage). Aspiration abortions are performed safely in office-based 
settings and can be provided by appropriately trained APCs, as well as 
family practice physicians and OB/GYNs. If moderate sedation is used, the 
procedure should be performed in a facility that meets the relevant ASA 
facility standards. There is no evidence that performing aspiration abor-
tions in ASCs increases the safety or efficacy of the procedure. The state 
regulations described above also affect aspiration abortion procedures: 44 
states do not allow APCs to perform aspirations, and 16 states mandate 
that the procedure be performed in an ASC-like facility. 

27Chapter 3 reviews the clinical competencies needed to provide safe and high-quality abor-
tions, as well as state regulations regarding the role of APCs.

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 83 of 429



The Safety and Quality of Abortion Care in the United States

Copyright National Academy of Sciences. All rights reserved.

80 THE SAFETY AND QUALITY OF ABORTION CARE IN THE UNITED STATES

D&E and Induction Abortions

D&E is usually the medically preferred method for abortions at 
14 weeks’ gestation or later. The alternative—induction—is more pain-
ful, slower, and more expensive. D&Es are banned in Mississippi28 and 
West Virginia29 except if the woman’s physical health or life is severely 
threatened.

REFERENCES 

AAAHC (Accreditation Association for Ambulatory Health Care). 2016. Informed consent. 
https://www.aaahc.org/Global/Newsletter_Connection/2016Jul_Connection_FINAL.pdf 
(accessed September 25, 2017).

AANA (American Association of Nurse Anesthetists). 2016. Informed consent in anesthesia. 
Policy and practice considerations. https://www.aana.com/docs/default-source/practice-
aana-com-web-documents-(all)/informed-consent-for-anesthesia-care.pdf (accessed Janu-
ary 23, 2018).

ACFAS (American College of Foot and Ankle Surgeons). 2017. Ambulatory surgical centers: 
Regulation and accreditation. https://www.acfas.org/Physicians/content.aspx?id=628 (ac-
cessed November 28, 2017).

ACOG (American College of Obstetricians and Gynecologists). 2013. ACOG practice bulletin 
135: Second-trimester abortion. Obstetrics & Gynecology 121(6):1394–1406.

ACOG. 2015. Committee opinion number 439 (reaffirmed). Informed consent. https://www.
acog.org/-/media/Committee-Opinions/Committee-on-Ethics/co439.pdf?dmc=1&ts= 
20171018T1431178490 (accessed August 1, 2017).

ACOG. 2017a. About us. https://www.acog.org/About-ACOG/About-Us (accessed August 
23, 2017).

ACOG. 2017b. Practice bulletin 186: Long-acting reversible contraception: Implants and 
intra uterine devices. https://www.acog.org/Resources-And-Publications/Practice- Bulletins/ 
Committee-on-Practice-Bulletins-Gynecology/Long-Acting-Reversible-Contraception- 
Implants-and-Intrauterine-Devices (accessed October 30, 2017).

ACOG and SFP (Society for Family Planning). 2014. Practice bulletin 143: Medical manage-
ment of first-trimester abortion. Obstetrics & Gynecology 123(3):676–692.

Aiken, A. R. A., K. A. Guthrie, M. Schellekens, J. Trussell, and R. Gomperts. 2018. 
 Barriers to accessing abortion services and perspectives on using mifepristone and 
misoprostol at home in Great Britain. Contraception 97(2):177–183. doi:10.1016/j.
contraception.2017.09.003.

Allen, R. H., and A. B. Goldberg. 2016. Cervical dilation before first-trimester surgical abor-
tion (<14 weeks’ gestation). Contraception 93(4):277–291.

Allen, R. H., J. Fortin, D. Bartz, A. B. Goldberg, and M. A. Clark. 2012. Women’s preferences 
for pain control during first-trimester surgical abortion: A qualitative study. Contracep-
tion 85(4):413–418.

Allen, R. H., E. Micks, and A. Edelman. 2013. Pain relief for obstetric and gynecologic ambu-
latory procedures. Obstetrics & Gynecology Clinics of North America 40(4):625–645.

28Mississippi Unborn Child Protection from Dismemberment Abortion Act, Mississippi HB 
519, Reg. Sess. 2015–2016 (2016).

29Unborn Child Protection from Dismemberment Abortion Act, West Virginia SB 10, Reg. 
Sess. 2015–2016 (2016).

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 84 of 429



The Safety and Quality of Abortion Care in the United States

Copyright National Academy of Sciences. All rights reserved.

100 THE SAFETY AND QUALITY OF ABORTION CARE IN THE UNITED STATES

abortion, patients should receive the contraceptive method of their choice 
or be referred elsewhere if the preferred method is unavailable (NAF, 2017; 
RCOG, 2015; WHO, 2012). The Centers for Disease Control and Preven-
tion and the U.S. Office of Population Affairs recommend the following for 
providers offering contraceptive services, including contraceptive counsel-
ing and education (Gavin et al., 2014):

• Establish and maintain rapport with the client.
• Obtain clinical and social information from the client (medical 

history, pregnancy intention, and contraceptive experiences and 
preferences).

• Work with the client interactively to select the most effective and 
appropriate contraceptive method (providers should ensure that 
patients understand the various methods’ effectiveness, correct use, 
noncontraceptive benefits, side effects, and potential barriers to 
their use).

• Conduct a physical assessment related to contraceptive use, when 
warranted.

• Provide the selected contraceptive method along with instructions 
for its correct and consistent use, help the client develop a plan for 
using the selected method and for follow-up, and confirm the cli-
ent’s understanding of this information.

Competencies Required for Abortion Methods

Medication Abortion

Medication abortion is a method commonly used to terminate a preg-
nancy up to 70 days’ (or 10 weeks’) gestation with a combination of 
medications—mifepristone followed by misoprostol. The skill set required 
for early medication abortion has been outlined by several organizations 
and is similar to the management of spontaneous loss of a pregnancy 
with medications (Goodman et al., 2016). The skills include the essential 
competencies outlined in the section above, plus the knowledge of medica-
tion abortion protocols, associated health effects, and contraindications. 
Prescribing medication abortion is no different from prescribing other 
medications—providers must be able to recognize who is clinically eligible; 
counsel the patient regarding medication risks, benefits, and side effects; 
and instruct the patient on how to take the medication correctly and when 
to seek follow-up or emergency care.

Chapter 2 describes the U.S. Food and Drug Administration’s (FDA’s) 
Risk Evaluation and Mitigation Strategy (REMS) for Mifeprex, the brand 
name for mifepristone, the first drug administered during a medication 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 85 of 429



The Safety and Quality of Abortion Care in the United States

Copyright National Academy of Sciences. All rights reserved.

ESSENTIAL CLINICAL COMPETENCIES FOR ABORTION PROVIDERS 101

abortion. Distribution of Mifeprex is restricted to REMS-certified health 
care providers, but any physician specialty or APC can become certified. In 
March 2016, the FDA issued revisions to the label and REMS for Mifeprex, 
changing the language from “physician” to “health care provider” and 
thereby expanding opportunities for APCs with relevant clinical competen-
cies to obtain and distribute the drug (Simmonds et al., 2017; Woodcock, 
2016). A component of the REMS process requires prescribers of Mifeprex 
to meet the following qualifications (FDA, 2016; Woodcock, 2016):

• ability to assess the duration of pregnancy accurately;
• ability to diagnose ectopic pregnancies; and
• ability to provide surgical intervention in cases of incomplete abor-

tion or severe bleeding or have made plans to provide such care 
through others, and ability to ensure patient access to medical 
facilities equipped to provide blood transfusions and resuscitation, 
if necessary.

Aspiration Abortion

Aspiration abortion is a minimally invasive procedure that uses suction 
to empty the uterus. Aspiration abortion is an alternative to medication 
abortion up to 70 days’ (or 10 weeks’) gestation and the primary method 
of abortion through 13 weeks’ gestation (Jatlaoui et al., 2016). The pro-
cedure and required skills are the same as those for the management of 
spontaneous loss of a pregnancy with uterine aspiration (Goodman et al., 
2016; Nanda et al., 2012). The essential competencies for all abortion 
procedures form the basis of the skill set required for aspiration abortion. 
Additional competencies have been defined by the UCSF Bixby Center and 
NAF (Goodman et al., 2016; NAF, 2017). They include cervical prepara-
tion, experience with manual or electric vacuum aspiration, and evaluation 
of the products of conception for appropriate gestational tissue. 

Dilation and Evacuation (D&E) 

D&E is usually performed starting at 14 weeks’ gestation, and most 
abortions after 14 weeks’ gestation are performed by D&E (ACOG, 2015; 
Hammond and Chasen, 2009; Jatlaoui et al., 2016; O’Connell et al., 
2008; Stubblefield et al., 2004). The procedure and required skills are sim-
ilar to those for the surgical management of miscarriage after 14 weeks’ 
gestation (Nanda et al., 2012). D&E requires clinicians with advanced 
training and/or experience, a more complex set of surgical skills relative 
to those required for aspiration abortion, and an adequate caseload to 
maintain these surgical skills (Gemzell-Danielsson and Lalitkumar, 2008; 
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 Grossman et al., 2008; Hammond and Chasen, 2009; Hern, 2016; Kapp 
and von Hertzen, 2009; Lohr et al., 2008; RCOG, 2015). The additional 
skills required for D&E include surgical expertise in D&E provision and 
training in the use of specialized forceps. Cervical preparation, achieved 
by osmotic dilators or prostaglandin analogues (misoprostol), is standard 
practice for D&E after 14 weeks’ gestation (Newmann et al., 2008, 2010; 
SFP, 2014). 

Induction Abortion

Induction abortion is the termination of pregnancy using medications 
to induce delivery of the fetus. Induction abortion requires a clinician 
skilled in cervical preparation and delivery (ACOG, 2015; Baird et al., 
2007; Hammond and Chasen, 2009; Kapp and von Hertzen, 2009). As 
with any woman in labor, providing supportive care for women undergoing 
induction abortion is of utmost importance. Physical as well as emotional 
support should be offered (Baird et al., 2007). Women should be encour-
aged to have a support person with them if possible.

WHICH PROVIDERS HAVE THE CLINICAL 
SKILLS TO PERFORM ABORTIONS? 

While OB/GYNs provide the greatest percentage of abortions 
(O’Connell et al., 2008, 2009), other types of clinicians (both generalist 
physicians and APCs) also perform abortions. The committee identified sys-
tematic reviews, randomized controlled trials, and a variety of cohort stud-
ies assessing the outcomes of abortions provided by family medicine phy-
sicians or comparing the outcomes of abortions performed by physicians 
and nurse practitioners (NPs), certified nurse-midwives (CNMs), and/or 
physician assistants (PAs) (Bennett et al., 2009; Goldman et al., 2004; Kopp 
Kallner et al., 2015; Ngo et al., 2013; Paul et al., 2007; Prine et al., 2010; 
Renner et al., 2013; Weitz et al., 2013). Many of the comparative studies 
were based in parts of the world where provider shortages are particularly 
acute, often in developing countries. All the available systematic reviews 
include this international research and also judge much of the research to 
be of poor quality (Barnard et al., 2015; Ngo et al., 2013; Renner et al., 
2013; Sjöström et al., 2017). The literature is less robust regarding other 
generalist physicians, yet the same judgment and clinical dexterity neces-
sary to perform first-trimester abortion are possessed by many specialties.

This section reviews the primary research on which providers have the 
clinical skills to provide abortions that is most relevant to the delivery of 
abortion care in the United States. It is noteworthy that numerous profes-
sional and health care organizations, including ACOG, NAF, the American 
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The Comparative Safety of Legal Induced
Abortion and Childbirth in the United States

Elizabeth G. Raymond, MD, MPH, and David A. Grimes, MD

OBJECTIVE: To assess the safety of abortion compared

with childbirth.

METHODS: We estimated mortality rates associated

with live births and legal induced abortions in the United

States in 1998–2005. We used data from the Centers for

Disease Control and Prevention’s Pregnancy Mortality

Surveillance System, birth certificates, and Guttmacher

Institute surveys. In addition, we searched for popula-

tion-based data comparing the morbidity of abortion and

childbirth.

RESULTS: The pregnancy-associated mortality rate among

women who delivered live neonates was 8.8 deaths per

100,000 live births. The mortality rate related to induced

abortion was 0.6 deaths per 100,000 abortions. In the one

recent comparative study of pregnancy morbidity in the

United States, pregnancy-related complications were more

common with childbirth than with abortion.

CONCLUSION: Legal induced abortion is markedly safer

than childbirth. The risk of death associated with child-

birth is approximately 14 times higher than that with

abortion. Similarly, the overall morbidity associated with

childbirth exceeds that with abortion.

(Obstet Gynecol 2012;119:215–9)

DOI: 10.1097/AOG.0b013e31823fe923

LEVEL OF EVIDENCE: II

D
ecades of research have demonstrated that legal
induced abortion is safe. Mortality and serious

acute complications are extremely rare.1–4 Recently,
allegations of later sequelae—breast cancer and men-
tal illness—were refuted.5,6 However, laws in 22 states
in the United States now require that before an
abortion is performed, the patient must be given
detailed, specific verbal or written information about
potential risks. In some cases, this material is mislead-
ing or patently wrong.7

Health policy and medical practice should be
based on the best available evidence. In the past 10
years, the introduction of new abortion methods may
have affected the overall safety of the procedure.
Notably, mifepristone was approved by the U.S. Food
and Drug Administration for medical abortion in
2000; by 2008, approximately 17% of all nonhospital
abortions were performed medically rather than sur-
gically.8 In addition, changes in the risk profile of
pregnant women—for example, as a result of growing
obesity9 and an upward shift in the maternal age
distribution10—as well as the rising cesarean delivery
rate10 may have enhanced the risks of the alternative
to abortion, childbirth. The objective of this review
is to provide an updated assessment2 of the safety of
abortion relative to delivery.

MATERIALS AND METHODS
We estimated mortality rates associated with live
births and legal induced abortions in the United
States in 1998–2005 by combining published data
from several national data sets. For mortality related
to live birth, we divided the number of pregnancy-
related deaths among women delivering live neonates
as reported by the Centers for Disease Control and
Prevention’s (CDC) Pregnancy Mortality Surveil-
lance System11 by the number of live births as re-
ported on birth certificates.10 The Pregnancy Mortal-
ity Surveillance System collects and reviews death
certificates and other information from deceased
women who were recorded as pregnant within a

See related editorial on page 212.
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specified time period before death in all 50 states and
Washington, DC. To estimate abortion-related mor-
tality, we divided the number of legal abortion-related
deaths from the 50 states and Washington, DC,
reported by the CDC12 by the number of legal
abortions estimated by the Guttmacher Institute from
its annual surveys of all U.S. hospitals, clinics, and
physician offices known or suspected to have pro-
vided abortion services.8 We did not calculate confi-
dence intervals around mortality rates because these
estimates are derived from the full population.

In addition, we searched PubMed for relevant
studies for other population-based comparative data on
mortality and morbidity of abortion and childbirth in
the United States since 2000. We used the following
search strategies: (maternal morbidity [MESH] OR ma-
ternal mortality [MESH]) AND pregnancy outcome
AND United States [MESH] (73 results); pregnancy
outcome AND (maternal morbidity [MESH] OR
maternal mortality [MESH]) AND United States [tiab]
(49 results); pregnancy outcome AND abortion, in-
duced AND morbidity AND United States [MESH]
(94 results). We limited our review to reports that
included data on both pregnancy outcomes in a single
population with contemporaneous, uniform ascertain-
ment of outcomes.

Because women who choose abortion differ in
underlying risk for adverse outcomes from women
who opt to continue a pregnancy, we also compared
the characteristics of each group. We obtained data
about characteristics of U.S. women having abortions
and live births in 2008 from the Guttmacher Institute
2008 Abortion Patient survey13 and from birth certif-
icate data11 (www.cdc.gov/nchs/data_access/vitalstats/
VitalStats_Births.htm. Retrieved 28 May 2011).

RESULTS
Between 1998 and 2005, the pregnancy-associated
mortality rate among women known to have deliv-
ered live neonates in the United States was 8.8 deaths
per 100,000 live births (Table 1). Of all pregnancy-
associated deaths of women with known pregnancy
outcome, 71% occurred after live births11; if 71% of
women with unknown pregnancy outcome who died
of pregnancy-associated causes are also assumed to
have had live births, the mortality estimate increases
to 10.4 deaths per 100,000 live births. The mortality
rate related to legal induced abortion during that
same interval was 0.6 deaths per 100,000 abortions.
Thus, according to federal statistics, the risk of death
associated with childbirth was approximately 14 times
higher than that with abortion.

Only one recent study provided comparative

data on morbidity associated with various pregnancy

outcomes in the United States.14 Epidemiologists at
the CDC examined all International Classification of

Diseases, 9th Revision, Clinical Modification diagno-
ses reported during or within 8 weeks after all 24,481

pregnancies among members of the Kaiser Perma-

nente Northwest Health Maintenance Organization
between 1998 and 2001. Of these pregnancies, 16,824

ended in live birth, 4,192 in induced abortion, and the
rest in spontaneous abortions, stillbirths, or other out-

comes. Common maternal morbidities were defined as
conditions either unique to pregnancy or potentially

exacerbated by pregnancy that occurred in at least 5% of

all pregnancies.
Every complication was more common among

women having live births than among those having
abortions (Fig. 1). The relative risks of morbidity

with live birth compared with abortion were 1.3 for

mental health conditions, 1.8 for urinary tract in-
fection, 4.4 for postpartum hemorrhage, 5.2 for

obstetric infections, 24 for hypertensive disorders
of pregnancy, 25 for antepartum hemorrhage, and

26 for anemia.

In 2008, the median age of women having abor-
tions was younger than that of women having live

births, but the proportion of women age 40 years or
older was comparable (Table 2). Nearly half of
women in each group had no education beyond high
school. Patients undergoing abortion were twice as
likely to be unmarried or non-Hispanic African
American women. Nulliparity was equally common
in the two groups.

Table 1. Pregnancy-Related Mortality in Women
With Live Births or Legal Induced
Abortions in the United States, 1998–2005

Deaths* Pregnancies†

Deaths per
100,000

Pregnancies

Live birth 32,347,794
Known live birth 2,856 8.8
Known live

births!71% of
pregnancies
with unknown
outcome

3,352 10.4

Legal abortion 64 10,185,100 0.6

* Number of deaths related to live births from Berg et al11;
number of deaths related to abortion from Pazol et al.12

† Number of live births from Martin et al10; number of abortions
from Jones et al.8
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DISCUSSION
Legal abortion in the United States remains much
safer than childbirth. The difference in risk of death is
approximately 14-fold. Abortion also is associated
with substantially less pregnancy-related morbidity.
These results are consistent with prior analyses of
national data.2 Indeed, the relative safety of abortion
has increased substantially since the first decade after
nationwide legalization, when child birth-related mor-
tality was approximately seven times the mortality
related to abortion.15 Although we could not find data
that allowed comparable calculations of mortality or
morbidity associated with surgical and medical abor-
tion, Danco Laboratories, the distributor of mifepris-
tone in the United States, has identified only 11
pregnancy-related deaths among the estimated 1.6
million women who have used the drug in the United
States since 2000, which is a mortality rate of 0.7 per
100,000 users (Abigail Long, Danco Laboratories,
LLC, personal communication). Clearly, the growing
use of medical regimens has not increased relative
abortion risk overall.

The disparity between abortion and childbirth
safety is not surprising. Pregnancies ending in abor-
tion are substantially shorter than those ending in
childbirth and thus entail less time for pregnancy-
related problems to occur. Many dangerous pregnancy-
related complications such as pregnancy-induced hyper-

tension and placental abnormalities manifest themselves
in late pregnancy; early abortion avoids these hazards.
Moreover, in the United States in 2008, one third of
births occurred by cesarean delivery, an abdominal
operation with substantial morbidity.10,16

These results may underestimate the relative safety
of choosing abortion over continuing a pregnancy for
two reasons. First, our comparison was limited to live
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Fig. 1. Common maternal morbidities associated with live
birth and abortion, 1998–2001. Common maternal mor-
bidities defined as conditions either unique to pregnancy or
potentially exacerbated by pregnancy that occurred in at
least 5% of all pregnancies. Data from Bruce FC, Berg CJ,
Hornbrook MC, Whitlock EP, Callaghan WM, Bachman DJ,
et al. Maternal morbidity rates in a managed care popula-
tion. Obstet Gynecol 2008;111:1089–95.

Raymond. Safety of Abortion Compared With Childbirth. Obstet
Gynecol 2012.

Table 2. Characteristics of Women Having Live
Births and Abortions in the United
States, 2008

Live Births* Abortions†

Age (y)
Younger than 15 5,764 (0.1) 4,850 (0.4)
15–19 434,758 (10.2) 208,520 (17.2)
20–24 1,052,184 (24.8) 404,920 (33.4)
25–29 1,195,774 (28.2) 295,810 (24.4)
30–34 956,716 (22.5) 163,670 (13.5)
35–39 488,875 (11.5) 99,410 (8.2)
40 or older 113,623 (2.7) 35,160 (2.9)
Total 4,247,694 (100) 1,212,340 (100)

Ethnicity or race
Hispanic 1,041,239 (24.7) 301,880 (24.9)
Non-Hispanic

white
2,267,817 (53.8) 437,660 (36.1)

Non-Hispanic
African
American

623,029 (14.8) 358,860 (29.6)

Non-Hispanic
other

282,783 (6.7) 113,960 (9.4)

Total 4,214,868 (100) 1,212,360 (100)
Marital status

Married 2,521,128 (59.4) 179,430 (14.8)
Unmarried 1,726,566 (40.6) 1,032,930 (85.2)
Total 4,247,694 (100) 1,212,360 (100)

Education among
women aged
20 y and
older

Less than high
school

435,462 (18.1) 122,870 (12.3)

High school
or GED

630,970 (26.2) 282,710 (28.3)

Some college 685,206 (28.4) 394,590 (39.5)
College graduate 659,044 (27.3) 198,800 (19.9)
Total 2,410,682 (100) 998,970 (100)

Number of prior
births

0 1,703,921 (40.4) 474,030 (39.1)
1 1,330,540 (31.5) 321,270 (26.5)
2 or more 1,186,657 (28.1) 418,260 (34.5)
Total 4,221,118 (100) 1,213,560 (100)

GED, high school equivalency certification.
Data are n (%).
* Data on live births from Martin10 and the National Center for

Health Statistics. Numbers with unknown status are excluded
from the table.

† Data on abortion from Jones et al.13
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births; we omitted other pregnancy outcomes: sponta-
neous abortion, stillbirths, ectopic pregnancies, and ges-
tational trophoblastic disease. The number of pregnan-
cies ending in these outcomes was not available.
Stillbirths and ectopic pregnancies are associated with
higher risks of death than is live birth.2 We likely
therefore underestimated the mortality associated with
opting for pregnancy continuation.

Second, patients undergoing abortion appear to
be at higher underlying risk than women who opt for
delivery. Women who had abortions were more
likely to be African American or unmarried, demo-
graphic characteristics strongly associated with in-
creased mortality.11,17 In addition, because comorbidi-
ties are sometimes the motivation for abortion, the
underlying medical risk of patients undergoing abor-
tion may be higher than that of other pregnant
women. Women in good health may be more likely to
choose to continue their pregnancies than those who
are ill (selection bias termed the “healthy mother”
effect18). Thus, mortality among patients undergoing
abortion may overestimate the mortality risk of the
procedure itself.

This study has both strengths and weaknesses.
Strengths include the use of the most recent CDC
statistics on pregnancy-related mortality for the entire
country. Similarly, the cohort study of morbidity had
uniform, contemporaneous ascertainment of out-
comes in a large health maintenance organization.
We systematically reviewed the past decade of
PubMed publications for relevant data. Weaknesses
include the likely underreporting of deaths, possibly
differential by pregnancy outcome (abortion or child-
birth).19 The analytic rules used by the original re-
searchers to handle incomplete or inconsistent data
on women’s characteristics may have led to errors.
Our assessment of women’s underlying risk was
necessarily incomplete. Moreover, both abortion
and childbirth can cause mortality and morbidity
long after the end of the pregnancy; these cases are
not included in our analysis. However, these weak-
nesses are unlikely to account for the large differ-
ences in mortality and morbidity found in this
analysis.

Pregnant women considering their options de-
serve accurate information about comparative risks.
Currently, some state laws and policies violate this
standard. In Texas, for example, the mandatory 23-
page pamphlet, “A Woman’s Right-to-Know,” lists 12
potential complications of medical abortion with
mifepristone and misoprostol, 12 of suction curettage,
and 11 of dilation and evacuation. In contrast, the
pamphlet names only six potential complications of

vaginal delivery and eight of cesarean delivery.20

To laypersons who have little understanding of
medical risk21 but can count complications, these
tallies may imply that abortion has more complica-
tions than does childbirth. Similarly, the mortality
statistics are presented as fractions with one in the
numerator and with large denominators (eg, 8,475).
Empiric evidence22,23 has demonstrated that women
with less formal education than a college degree
have trouble comparing risks expressed in this
manner. Mortality risk should be expressed as
number of deaths per 100,000, which is an easier
format to understand.22,23

Laws that compel exposure of women to such
biased material thwart informed choice and contra-
vene the ethical principle of autonomy.24 Moreover,
they put clinicians in the untenable position of having
to be complicit in misleading their patients. Since the
early 1970s, the public health evidence has been clear
and incontrovertible: induced abortion is safer than
childbirth.
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STATE OF WISCONSIN          CIRCUIT COURT 
BRANCH 3 

 DANE COUNTY

JOSH KAUL, in his official capacity as Attorney 
General, Wisconsin Department of Justice,  
WISCONSIN DEPARTMENT OF SAFETY AND 
PROFESSIONAL SERVICES,  
WISCONSIN MEDICAL EXAMINING BOARD, 
and 
SHELDON A. WASSERMAN, M.D., in his official 
capacity as Chairperson of the Wisconsin Medical 
Examining Board 

Plaintiffs, 

CHRISTOPHER J. FORD, KRISTIN LYERLY, 
and JENNIFER JURY MCINTOSH 

Intervenors, 
v. 

JOEL URMANSKI, in his official capacity as District 
Attorney for Sheboygan County, Wisconsin 
ISMAEL R. OZANNE, in his official capacity as 
District Attorney for Dane County, Wisconsin, and 
JOHN T. CHISHOLM, in his official capacity as 
District Attorney for Milwaukee County, Wisconsin 

Defendants. 

Case No. 2022-CV-1594 
Case Code: 30701 

AFFIDAVIT OF CHRISTOPHER J. FORD, M.D., FACEP

STATE OF WISCONSIN  ) 
    ) ss 

COUNTY OF MILWAUKEE ) 

Christopher J. Ford, M.D., being first duly sworn on oath, deposes and says: 

1. I am an adult resident of the state of Wisconsin, residing in Milwaukee 

County. 
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2. I hold a Doctor of Medicine (M.D.) from the Medical College of Wisconsin. 

3. I have been licensed to practice medicine in Wisconsin since 2014.  

4. I am an emergency medicine physician, certified by the American Board 

of Emergency Medicine. I have been named a Fellow of the American College of 

Emergency Physicians (FACEP).  

5. I currently practice emergency medicine at four hospitals in Milwaukee 

County. In this capacity, I treat adult and pediatric patients from throughout 

southeastern Wisconsin. 

6. I am aware that there are numerous Wisconsin Statutes dealing with 

abortion and strive to comply with all of these statutes. 

7. I am aware that the Wisconsin Department of Safety and Professional 

Services (“DSPS”) receives complaints about and conducts investigations of physicians 

who have allegedly engaged in unprofessional conduct, which includes violations of 

Wisconsin law related to the practice of medicine. 

8. I am aware that the Wisconsin Medical Examining Board may issue 

discipline to physicians as a result of DSPS investigations, including the suspension or 

revocation of the physician’s license to practice.  

9. As an emergency medicine physician, I regularly care for women of 

reproductive age and treat them for a variety of presentations and complications during 

pregnancy. It is not uncommon to care for women having serious complications of 

pregnancy, such as threatened, inevitable, complete, or incomplete abortions.  
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10. In my practice, what may be necessary to save a patient’s life versus 

preserving her health is sometimes an extremely difficult distinction to make.  

11. I often treat life-threatening conditions in pregnant patients, including 

hemorrhaging due to ruptured ectopic pregnancy. Conditions such as these must be 

treated definitively and expeditiously. In order to provide the best care to our patients 

in these situations, we must make very quick decisions to disposition the patient to the 

appropriate level of care. In emergency medicine, seconds and minutes are invaluable. 

Any barriers to split-second decision making can be the difference between life and 

death for patients.  

12. At times, I must perform an abortion to preserve the health or life of the 

pregnant patient. For example, I see patients presenting with precipitous deliveries or 

miscarriages that have resulted in sepsis to the patient. In that case, the life-saving 

treatment that is warranted is a dilation and curettage (D&C) operation, which may be 

performed by my obstetrical colleagues. In the emergency department, we provide fluid 

resuscitation, blood products as needed, central line access if needed, and antibiotics. In 

more stable patients, I can elect to proceed with medications such as methotrexate to 

assist with the termination of a pregnancy that may jeopardize the life of the mother.  I 

must work with my partners from obstetrics and gynecology to help facilitate operative 

and medical management as promptly as possible. 

13. Until June 2022, I was aware that pregnant women generally had a right to 

obtain pre-viability abortions under United States Supreme Court decisions interpreting 

the United States Constitution and could do so under Wisconsin Statutes. I was 
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confident that I was not at risk for disciplinary action against my medical license or 

criminal prosecution because I performed abortions in Wisconsin. 

14. Following the U.S. Supreme Court’s issuance of the Dobbs v. Jackson 

Women’s Health Organization decision, I learned through media coverage and 

discussions with colleagues that some Wisconsin prosecutors said they would prosecute 

medical providers who provided abortions that were inconsistent with Wis. Stat. 

§ 940.04.  

15. I am aware that Wis. Stat. § 940.04(1) states that “Any person, other than 

the mother, who intentionally destroys the life of an unborn child is guilty of a Class H 

felony.” I also became aware that Wis. Stat. § 940.04(5) provides a very limited 

exception when a physician performs an abortion that is “necessary” or “advised by 2 

other physicians as necessary” to “save the life of the mother.” 

16. I am aware that the penalty for a Class H felony conviction in Wisconsin 

includes the potential for imprisonment for up to 6 years. 

17. Because of the reported statements of some Wisconsin district attorneys, I 

became concerned that I could face criminal prosecution for performing abortions in 

Wisconsin. Also because of these reported statements, I became concerned that I could 

face investigation from DSPS and disciplinary action from the Wisconsin Medical 

Examining Board for performing abortions in Wisconsin. 

18. I am aware that District Attorney Urmanski has submitted an Answer in 

this case in which he has “aver[ed] that Wis. Stat. § 940.04(1) prohibits performing 

Case 2022CV001594 Document 165 Filed 08-23-2023 Page 4 of 6Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 98 of 429



5 

abortions (including consensual abortions) from conception until birth,” subject to the 

exception in Wis. Stat. § 940.04(5). (Dkt. 153, ¶ 11.) 

19. I am afraid that current or future district attorneys in other Wisconsin 

counties (including Milwaukee County, where I currently practice) might also interpret 

Wis. Stat. § 940.04(1) to prohibit all abortions in Wisconsin except for those necessary to 

save the life of the mother.  

20. I am aware that the statute of limitations for a violation of Wis. Stat. 

§ 940.04 is 6 years. I understand this to mean that, if I perform an abortion today, it is 

possible that for the next 6 years, a district attorney who shares DA Urmanski’s 

interpretation of Wis. Stat. § 940.04(1) could decide to prosecute me. Even if a current 

district attorney does not, I fear that a future district attorney may share DA Urmanski’s 

interpretation.  

21. I am aware that Fond du Lac County District Attorney Eric Toney, who 

was the Republican candidate for attorney general in 2022, said he would enforce the 

law as a ban on all abortions except those necessary to save the life of the mother. This 

adds to my fear that a future district attorney or attorney general could attempt to 

enforce Wis. Stat. § 940.04(1) as an abortion ban. 

22. I am afraid of such criminal prosecution for multiple reasons. I am afraid 

that my patients’ privacy could be invaded by law enforcement personnel during the 

course of a law enforcement investigation under Wis. Stat. § 940.04(1). I am afraid that 

any such investigation or prosecution would cause permanent damage to my career 

and reputation. I am concerned about the costs I would incur to respond to and defend 
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myself against any such investigation or prosecution. I am fearful of losing my liberty 

and going to prison. 

23. My fears and concerns have impacted my medical decision making and 

my ability to provide necessary and appropriate medical care in Wisconsin. Instead of 

focusing entirely on the needs and wishes of my patient, I must consider whether her 

condition is so severe that an abortion is necessary to save her life. I must also consider 

whether I am confident that a current or future district attorney who shares DA 

Urmanski’s interpretation of Wis. Stat. 940.04(1) will agree with my determination. 

Every time I decide to perform an abortion, I understand that a local law enforcement 

officer or prosecutor may seek to investigate or prosecute and I could risk spending six 

years in prison.  

24. The continued uncertainty around Wis. Stat. § 940.04(1) is negatively 

impacting my ability to provide necessary and appropriate medical care in Wisconsin.  

________________________________ 
Christopher J. Ford, M.D., FACEP 

Signed and sworn to before me 
this ___ day of _________, 2023. 

Notary Public, State of __________ 
My Commission expires: _________ #("$&"%#%'
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STATE OF WISCONSIN          CIRCUIT COURT 
BRANCH 3 

 DANE COUNTY

JOSH KAUL, in his official capacity as Attorney 
General, Wisconsin Department of Justice,  
WISCONSIN DEPARTMENT OF SAFETY AND 
PROFESSIONAL SERVICES,  
WISCONSIN MEDICAL EXAMINING BOARD, 
and 
SHELDON A. WASSERMAN, M.D., in his official 
capacity as Chairperson of the Wisconsin Medical 
Examining Board 

Plaintiffs, 

CHRISTOPHER J. FORD, KRISTIN LYERLY, 
and JENNIFER JURY MCINTOSH 

Intervenors, 
v. 

JOEL URMANSKI, in his official capacity as District 
Attorney for Sheboygan County, Wisconsin 
ISMAEL R. OZANNE, in his official capacity as 
District Attorney for Dane County, Wisconsin, and 
JOHN T. CHISHOLM, in his official capacity as 
District Attorney for Milwaukee County, Wisconsin 

Defendants. 

Case No. 2022-CV-1594 
Case Code: 30701 

AFFIDAVIT OF JENNIFER JURY MCINTOSH, DO, MS

STATE OF ______________ ___ ) 
    ) ss 

COUNTY OF ______________ ) 

Jennifer Jury McIntosh, DO, MS, being first duly sworn on oath, deposes and 
says: 

1. I am an adult resident of the State of Wisconsin, residing in Milwaukee 

County.  
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2. I have a Doctor of Osteopathic Medicine (D.O.) degree and a Master of 

Science degree in Clinical and Translational Science. 

3. I have been practicing medicine for fifteen years.   

4. I have been licensed to practice medicine in Wisconsin since 2015. 

5. I practice in Milwaukee County and regularly see patients from 

throughout southeastern Wisconsin and occasionally I see patients who have been 

transported from other areas of Wisconsin or out of state. 

6. I am a Maternal Fetal Medicine specialist (“MFM”). I am Board certified in 

obstetrics and gynecology and maternal fetal medicine by the American Board of 

Obstetrics and Gynecology. 

7. As an MFM, I take care of high-risk pregnancies.  These pregnancies can 

be high risk for either maternal reasons, fetal reasons, or both.  Our priority during this 

time is to balance maternal and fetal risk. Ideally, we are able to achieve the best 

possible outcome for both of our patients. However, realistically, this is not always 

possible. At times, I must perform an abortion to preserve the health and/or life of the 

pregnant patient. 

8. As an MFM, on a regular basis, I am providing healthcare services to 

patients whose health, life, or both are at risk due to their pregnancies. Conditions that 

jeopardize the pregnant patient’s life or health may include: ectopic pregnancy (ectopic 

could be located in fallopian tube, cesarian scar, cervix, or anywhere else outside of the 

uterus); previable preeclampsia; uterine bleeding or hemorrhage related to placenta 

previa; placenta accreta; placental abruption; previable premature rupture of 
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membranes; molar pregnancy; severe maternal cardiac or renal diseases where 

pregnancy would cause significant clinical deterioration of the cardiac or renal disease; 

patients who have a transplanted organ who are refractory to standard/safe in 

pregnancy transplant medications (e.g. where the optimal transplant medication to save 

the transplanted organ/patient’s life would harm the fetus); sepsis related to an 

intrauterine infection, cardiac, renal or respiratory failure; severe hematologic disorders; 

and maternal cancer where standard of care treatment would be at odds with 

pregnancy continuation and altered cancer risk would put the mother’s life at risk.  

There are other conditions and situations not specifically listed here that may also put a 

mother’s life at risk. 

9. I am aware that there are numerous Wisconsin Statutes dealing with 

abortion and strive to comply with all of these statutes. 

10. I am aware that the Wisconsin Department of Safety and Professional 

Services (“DSPS”) receives complaints about and conducts investigations of physicians 

who have allegedly engaged in unprofessional conduct, which includes violations of 

Wisconsin law related to the practice of medicine. 

11. I am aware that the Wisconsin Medical Examining Board may issue 

discipline to physicians as a result of DSPS investigations, including the suspension or 

revocation of the physician’s license to practice.  

12. In my medical practice, what may be necessary to save a patient’s life 

versus necessary to preserve the patient’s health is often a difficult distinction to make, 
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and one that often must be made very quickly; delaying care may increase the risks of 

negative outcomes for the patient.   

13. Until June 2022, I was aware that pregnant women generally had a right to 

obtain pre-viability abortions under United States Supreme Court decisions interpreting 

the United States Constitution and could do so under Wisconsin Statutes. I was 

confident that I was not at risk for disciplinary action against my medical license or 

criminal prosecution because I performed abortions in Wisconsin. 

14. Following the U.S. Supreme Court’s issuance of the Dobbs v. Jackson 

Women’s Health Organization decision, I learned through media coverage and 

discussions with colleagues that some Wisconsin prosecutors said they would prosecute 

medical providers who provided abortions that were inconsistent with Wis. Stat. 

§ 940.04.  

15.  I am aware that Wis. Stat. § 940.04(1) states that “Any person, other than 

the mother, who intentionally destroys the life of an unborn child is guilty of a Class H 

felony.” I also became aware that Wis. Stat. § 940.04(5) provides an exception when a 

physician performs an abortion that is “necessary” or “advised by 2 other physicians as 

necessary” to “save the life of the mother.” 

16. I am aware that the penalty for a Class H felony conviction in Wisconsin 

includes the potential for imprisonment for up to 6 years. 

17. Because of the reported statements of some Wisconsin district attorneys, I 

became concerned that I could face criminal prosecution for performing abortions in 

Wisconsin. Also because of these reported statements, I became concerned that I could 
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face investigation from DSPS and disciplinary action from the Wisconsin Medical 

Examining Board for performing abortions in Wisconsin. 

18. I am aware that DA Urmanski has submitted an Answer in this case in 

which he has “aver[ed] that Wis. Stat. § 940.04(1) prohibits performing abortions 

(including consensual abortions) from conception until birth,” subject to the exception 

in Wis. Stat. § 940.04(5). (Dkt. 153, ¶ 11.) 

19. I am afraid that current or future district attorneys in other Wisconsin 

counties (including Milwaukee County, where I practice) may also interpret Wis. Stat. 

§ 940.04(1) to prohibit all abortions in Wisconsin except for those necessary to save the 

life of the mother.  

20. I am aware that the statute of limitations for a violation of Wis. Stat. 

§ 940.04(1) is 6 years. I understand this to mean that, if I perform an abortion today, it is 

possible that for the next 6 years, a district attorney who shares DA Urmanski’s 

interpretation of Wis. Stat. § 940.04(1) could decide to prosecute me. Even if a current 

district attorney does not, I fear that a future district attorney may share DA Urmanski’s 

interpretation. 

21. I am aware that Fond du Lac County District Attorney Eric Toney, who 

was the Republican candidate for attorney general in 2022, said he would enforce the 

law as a ban on all abortions except those necessary to save the life of the mother. This 

adds to my fear that a future district attorney or attorney general will enforce Wis. Stat. 

§ 940.04(1) as an abortion ban. 
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22. I am afraid of such criminal prosecution for multiple reasons. I am afraid 

that my patients’ privacy could be invaded by law enforcement personnel during the 

course of a law enforcement investigation under Wis. Stat. § 940.04(1). I am afraid that 

any such investigation or prosecution would cause permanent damage to my career 

and reputation. I am concerned about the costs I would incur to respond to and defend 

myself against any such investigation or prosecution. I am fearful of losing my liberty 

and going to prison. 

23. My fears and concerns have impacted my medical decision making and 

my ability to provide necessary and appropriate medical care in Wisconsin. Instead of 

focusing entirely on the needs and wishes of my patient, I must consider whether her 

condition is so severe that an abortion is necessary to save her life. I must also consider 

whether I am confident that a current or future district attorney who shares DA 

Urmanski’s interpretation of Wis. Stat. § 940.04(1) will agree with my determination. 

Every time I decide to perform an abortion, I understand that a local law enforcement 

officer or prosecutor may seek to investigate or prosecute and I could risk spending six 

years in prison. 

24. The continued uncertainty around Wis. Stat. § 940.04(1) is negatively 

impacting my ability to provide necessary and appropriate medical care in Wisconsin. 
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________________________________ 
Jennifer Jury McIntosh, DO, MS 

Signed and sworn to before me 
this ___ day of _________, 2023. 

Notary Public, State of __________ 
My Commission expires: _________ 
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STATE OF WISCONSIN          CIRCUIT COURT 
BRANCH 3 

 DANE COUNTY

JOSH KAUL, in his official capacity as Attorney 
General, Wisconsin Department of Justice,  
WISCONSIN DEPARTMENT OF SAFETY AND 
PROFESSIONAL SERVICES,  
WISCONSIN MEDICAL EXAMINING BOARD, 
and 
SHELDON A. WASSERMAN, M.D., in his official 
capacity as Chairperson of the Wisconsin Medical 
Examining Board 

Plaintiffs, 

CHRISTOPHER J. FORD, KRISTIN LYERLY, 
and JENNIFER JURY MCINTOSH 

Intervenors, 
v. 

JOEL URMANSKI, in his official capacity as District 
Attorney for Sheboygan County, Wisconsin 
ISMAEL R. OZANNE, in his official capacity as 
District Attorney for Dane County, Wisconsin, and 
JOHN T. CHISHOLM, in his official capacity as 
District Attorney for Milwaukee County, Wisconsin 

Defendants. 

Case No. 2022-CV-1594 
Case Code: 30701 

AFFIDAVIT OF KRISTIN LYERLY, MD, MPH, FACOG

STATE OF ARIZONA      ) 
    ) ss 

COUNTY OF COCONINO ) 

Kristin Lyerly, MD, being first duly sworn on oath, deposes and says: 

1. I am an adult resident of the state of Wisconsin, residing in Brown 

County. 
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2. I received my Doctor of Medicine (M.D.) degree and a Master of Public 

Health (MPH) from the University of Wisconsin-Madison. 

3. I have been licensed to practice medicine in Wisconsin since 2010. 

4. My area of specialty is as an obstetrician-gynecologist. I am Board 

certified in obstetrics and gynecology, and a Fellow of the American College of 

Obstetricians and Gynecologists (FACOG). 

5. I currently practice full scope care in obstetrics and gynecology 

temporarily in Minnesota and Arizona. Previously, I practiced full scope care in 

obstetrics and gynecology in Sheboygan and Brown counties, Wisconsin. In that 

capacity, I treated patients coming from as far as three hours away from my clinics. 

6. I am aware that there are numerous Wisconsin Statutes dealing with 

abortion, and when practicing in Wisconsin, I strive to comply with all of these statutes. 

7. I am aware that the Wisconsin Department of Safety and Professional 

Services (“DSPS”) receives complaints about and conducts investigations of physicians 

who have allegedly engaged in unprofessional conduct, which includes violations of 

Wisconsin law related to the practice of medicine. 

8. I am aware that the Wisconsin Medical Examining Board may issue 

discipline to physicians as a result of DSPS investigations, including the suspension or 

revocation of the physician’s license to practice.  

9. As an obstetrician-gynecologist, I regularly care for women of 

reproductive age and treat them for a variety of presentations and complications during 

pregnancy. It is not uncommon to care for women having serious complications of 
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pregnancy, such as threatened, inevitable, complete or incomplete abortions. I also 

perform elective abortions. 

10. Up until late June of 2022, I performed abortions in Wisconsin. I provided 

abortions in several counties throughout Wisconsin, including Sheboygan.  

11. During that time period, I was aware that pregnant women generally had 

a right to obtain pre-viability abortions under United States Supreme Court decisions 

interpreting the United States Constitution and could do so under Wisconsin Statutes. I 

was confident that I was not at risk for disciplinary action against my medical license or 

criminal prosecution because I performed abortions in Wisconsin. 

12. Following the U.S. Supreme Court’s issuance of the Dobbs v. Jackson 

Women’s Health Organization decision,  I learned through media coverage and 

conversations with colleagues that Sheboygan County District Attorney Joel Urmanski 

(“DA Urmanski”) and other Wisconsin prosecutors said they would prosecute medical 

providers who provided abortions that violated Wis. Stat. § 940.04. I also learned 

through media coverage that DA Urmanski had proactively contacted law enforcement 

in Sheboygan County to inform them about his interpretation that Wis. Stat. § 940.04 

prohibits abortions. 

13. I am aware that Wis. Stat. § 940.04(1) states that “Any person, other than 

the mother, who intentionally destroys the life of an unborn child is guilty of a Class H 

felony.” I also became aware that Wis. Stat. § 940.04(5) provides an exception when a 

physician performs an abortion that is “necessary” or “advised by 2 other physicians as 

necessary” to “save the life of the mother.” 
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14. I am aware that the penalty for a Class H felony conviction in Wisconsin 

includes the potential for imprisonment for up to 6 years. 

15. In my practice, complications I have seen regularly include ectopic 

pregnancy, preterm premature rupture of membranes (PPROM), hemorrhaging, 

preeclampsia, molar pregnancies, and more. These are conditions in which it can be 

difficult to determine whether the life or health of the pregnant patient is at stake at a 

given moment, and can change to a life-threatening situation from minute to minute. 

For example, PPROM is a condition that always threatens the health of the patient, but 

can quickly transform into a life-threatening, emergency situation when signs of 

infection emerge.  

16. Because of DA Urmanski’s reported statements, I became concerned that I 

could face criminal prosecution for practicing obstetrics and gynecology, including 

abortion care, in Wisconsin. Also because of DA Urmanski’s reported statements, I 

became concerned that I could face investigation from DSPS and disciplinary action 

from the Wisconsin Medical Examining Board for practicing obstetrics and gynecology, 

including abortion care, in Wisconsin. 

17. I am aware that the statute of limitations for a violation of Wis. Stat. 

§ 940.04 is 6 years. I understand this to mean that, if I perform an abortion today, it is 

possible that for the next 6 years, DA Urmanski or another district attorney who shares 

his interpretation of Wis. Stat. § 940.04(1) could decide to prosecute me. Even if a 

current district attorney does not, I fear that a future district attorney may share DA 

Urmanski’s interpretation.  
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18. Although I would prefer to practice medicine in Wisconsin, because of my 

concerns and fears, I stopped performing abortions in Wisconsin and temporarily 

relocated my practice to Minnesota and Arizona. I was aware that abortion rights were 

protected under the Minnesota Constitution and was confident that performing 

abortions in that state would not put me at risk for disciplinary action or criminal 

prosecution. 

19. I am aware that District Attorney Urmanski has submitted an Answer in 

this case in which he has “aver[ed] that Wis. Stat. § 940.04(1) prohibits performing 

abortions (including consensual abortions) from conception until birth,” subject to the 

exception in Wis. Stat. § 940.04(5). (Dkt. 153, ¶ 11.)  

20. I want to resume practicing medicine in Wisconsin, including in 

Sheboygan County. Because Sheboygan County’s district attorney still maintains that 

Wis. Stat. § 940.04(1) prohibits all abortions in Wisconsin except for those necessary to 

save the life of the mother, I am concerned that resuming my medical practice in 

Sheboygan County could subject me to criminal prosecution.  

21. I am afraid that district attorneys in other Wisconsin counties may also 

interpret Wis. Stat. § 940.04(1) to prohibit all abortions in Wisconsin except for those 

necessary to save the life of the mother. I am concerned that resuming my medical 

practice anywhere Wisconsin could subject me to criminal prosecution. 

22. I am aware that Fond du Lac County District Attorney Eric Toney, who 

was the Republican candidate for attorney general in 2022, said he would enforce the 

law as a ban on all abortions except those necessary to save the life of the mother. This 
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adds to my fear that a future district attorney or attorney general will enforce Wis. Stat. 

§ 940.04(1) as an abortion ban. 

23. I am afraid of such criminal prosecution for multiple reasons. I am afraid 

that my patients’ privacy could be invaded by law enforcement personnel during the 

course of a law enforcement investigation under Wis. Stat. § 940.04(1). I am afraid that 

any such investigation or prosecution would cause permanent damage to my career 

and reputation. I am concerned about the costs I would incur to respond to and defend 

myself against any such investigation or prosecution. I am fearful of losing my liberty 

and going to prison. 

24. District Attorney Urmanski’s statements that Wis. Stat. § 940.04(1) 

prohibits all abortions in Wisconsin, except those necessary to save the life of the 

pregnant patient prevents me from resuming my medical practice in Wisconsin. 

________________________________ 
Kristin Lyerly, MD, MPH, FACOG 

Signed and sworn to before me 
this ___ day of _________, 2023. 

Notary Public, State of __________ 
My Commission expires: _________ 
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Medication management of early preg-
nancy loss and medication abortion has become 
increasingly common since the U.S. Food and 
Drug Administration (FDA) approval of mifepri-
stone (Mifeprex) in 2000. Medication abortion 
now accounts for 60% of all abortions completed 
before 10 weeks’ gestation.1 The most effective 
medication regimens combine mifepristone, a 
progesterone receptor antagonist that causes 
decidual necrosis and uterine contractions, and 
misoprostol (Cytotec), a prostaglandin E1 ana-
logue that causes cervical ripening and uter-
ine contractions. These regimens are safe and 
acceptable to patients and can be prescribed by 
primary care clinicians in the outpatient set-
ting.2-4 Primary care clinicians are uniquely posi-
tioned to counsel patients and provide access to 
medications, with their wide geographic distri-
bution, skills in shared decision-making, and 

longitudinal relationships with patients;  how-
ever, only 1% of abortions currently occur in cli-
nicians’ offices.1

Determining Eligibility
Before prescribing mifepristone and misopros-
tol, clinicians should determine gestational age, 
evaluate for contraindications, provide patient- 
centered counseling on management options, 
and assess the need for laboratory testing.

Mifepristone and Misoprostol 
for Early Pregnancy Loss 
and Medication Abortion

Honor MacNaughton, MD, Tufts University Family Medicine Residency at Cambridge Health 

Alliance, Malden, Massachusetts;  Tufts University School of Medicine, Boston, Massachusetts

Melissa Nothnagle, MD, MSc, Natividad Family Medicine Residency, Salinas, California;  

University of California San Francisco School of Medicine, San Francisco, California

Jessica Early, MD, Tufts University Family Medicine Residency at Cambridge Health Alliance, 

Malden, Massachusetts;  Tufts University School of Medicine, Boston, Massachusetts

 CME  This clinical content conforms to AAFP 
criteria for CME. See CME Quiz on page 460.

Author disclosure:  No relevant financial 
affiliations.

Medication regimens using mifepristone and misoprostol are safe and effective for outpatient treatment of early pregnancy 
loss for up to 84 days’ gestation and for medication abortion up to 77 days’ gestation. Gestational age is determined using 
ultrasonography or menstrual history. Ultrasonography is needed when gestational dating cannot be confirmed using clinical 
data alone or when there are risk factors for ectopic pregnancy. The most effective regimens for medication management of 
early pregnancy loss and medication abortion include 200 mg of oral mifepristone (a progesterone receptor antagonist) fol-
lowed by 800 mcg of misoprostol (a prostaglandin E1 analogue) administered buccally or vaginally. Cramping and bleeding are 
expected effects of the medications, with bleeding lasting an average of nine to 16 days. The adverse effects of misoprostol 
(e.g., low-grade fever, gastrointestinal symptoms) can be managed with nonsteroidal anti-inflammatory drugs or antiemetics. 
Ongoing pregnancy, infection, hemorrhage, undiagnosed ectopic pregnancy, and the need for unplanned uterine aspiration 
are rare complications. Clinical history, combined with serial quantitative beta human chorionic gonadotropin levels, urine 
pregnancy testing, or ultrasonography, is used to establish complete passage of the pregnancy tissue. (Am Fam Physician. 
2021;103(8): 473-480. Copyright © 2021 American Academy of Family Physicians.)

WHAT’S NEW ON THIS TOPIC

Early Pregnancy Loss 
and Medication Abortion

Based on a 2018 review, the National Acade-
mies of Sciences, Engineering, and Medicine 
concluded that medication abortion does 
not increase the risk of breast cancer, mental 
health problems, infertility, pregnancy loss, or 
preterm birth.

Medication abortion accounts for 60% of all 
abortions before 10 weeks’ gestation.

Downloaded from the American Family Physician website at www.aafp.org/afp. Copyright © 2021 American Academy of Family Physicians. For the private, noncommer-
cial use of one individual user of the website. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.

Downloaded from the American Family Physician website at www.aafp.org/afp. Copyright © 2021 American Academy of Family Physicians. For the private, noncommer-
cial use of one individual user of the website. All other rights reserved. Contact copyrights@aafp.org for copyright questions and/or permission requests.
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Regimens using mifepristone and misopros-
tol are effective up to 84 days’ gestation for early 
pregnancy loss,2,3 and up to 77 days’ gestation 
for medication abortion.5-8 Ultrasonography is 
indicated to establish the diagnosis and confirm 
gestational dating before using medications for 
early pregnancy loss. Ultrasonography, if needed, 
or menstrual dating can establish that gesta-
tional age is less than 77 days before a medication 
abortion is provided.9-11 Ultrasonography should 
be performed in patients at risk of ectopic preg-
nancy or if gestational age cannot be confirmed 
using clinical data alone (Table 1).9-11

There are few contraindications to using 
mifepristone and misoprostol12 (Table 24,12,13). 
Medication management research has excluded 
patients with severe hepatic, renal, respiratory, 

or cardiovascular disease, or with hemoglobin 
levels of less than 10 g per dL (100 g per L). Lab-
oratory testing should be considered for patients 
with symptoms of or at risk of anemia or sexually 
transmitted infections. An initial quantitative 
beta human chorionic gonadotropin (β-hCG) 
level is needed if serial β-hCG will be used to con-
firm completed abortion. The standard of care 
has been to administer RhO(D) immune globu-
lin (Rhogam) to all patients who are Rh-negative 
and who are undergoing early pregnancy loss or 
abortion.14 However, according to preliminary 
research findings, the risk of alloimmunization 
in early gestation may be negligible.15 If future 
research confirms this finding, testing for Rh sta-
tus may not be indicated when prescribing mife-
pristone and misoprostol in the first trimester.16

SORT:  KEY RECOMMENDATIONS FOR PRACTICE

Clinical recommendation
Evidence 

rating Comments

Mifepristone (Mifeprex) and misoprostol (Cytotec) can be safely 
prescribed by primary care clinicians in the outpatient setting.4

C Consensus guideline on the safety and quality 
of abortion care by the National Academies of 
Sciences, Engineering, and Medicine

Menstrual dating or ultrasonography is required to confirm gesta-
tional age prior to medication abortion;  ultrasonography should 
be performed in patients at risk of ectopic pregnancy or if gesta-
tional age cannot be confirmed using clinical data alone.9-11

B Consistent results from two prospective case 
series and a retrospective review

The most effective regimen for medication management of early 
pregnancy loss is mifepristone, 200 mg orally, followed 24 to 48 
hours later by misoprostol, 800 mcg vaginally;  when available, the 
combination should be recommended over misoprostol alone.2,3

A Consistent results of randomized controlled 
trials demonstrating that mifepristone and 
misoprostol are more effective than misopros-
tol alone for early pregnancy loss

The recommended regimen for medication abortion up to 70 
days’ gestation is mifepristone, 200 mg orally, followed by miso-
prostol, 800 mcg administered buccally 24 to 48 hours later or 
vaginally 0 to 72 hours later.6,13,23-27

A Systematic review of using mifepristone and 
misoprostol buccally and individual random-
ized controlled trials of using misoprostol 
vaginally

To increase effectiveness of medication abortion, a second dose 
of misoprostol four hours after the first is recommended at 71 
to 77 days’ gestation and should be considered at 64 to 70 days’ 
gestation.8,28,29

C Retrospective chart review and consensus 
guideline

Following medication management, completed early preg-
nancy loss or abortion is confirmed using clinical history and an 
80% decline from pretreatment in serum beta human chorionic 
gonadotropin levels, ultrasonography documenting the absence 
of a previously seen gestational sac, or a negative urine preg-
nancy test result.11,35

B Retrospective review and a systematic review 
of lower quality clinical trials

A = consistent, good-quality patient-oriented evidence;  B = inconsistent or limited-quality patient-oriented evidence;  C = consensus, disease-oriented 
evidence, usual practice, expert opinion, or case series. For information about the SORT evidence rating system, go to https:// www.aafp.org/afpsort.
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Providing Counseling and Consent
Patients with early pregnancy loss or unintended 
pregnancy should receive patient-centered 
counseling on all management options because 

patients who are included in the decision-making 
process and whose treatment preferences are 
honored have better mental health outcomes.17,18 
The risks and benefits of treatment options for 
early pregnancy loss (i.e., expectant manage-
ment, medication management, and uterine 
aspiration) are reviewed at https:// www.aafp.org/
afp/2019/0201/p166.html. For an in-depth dis-
cussion of the options for unintended pregnancy, 
including parenting, adoption, and medication 
or aspiration abortion, see https:// www.aafp.org/
afp/2015/0415/p544.html. All patients should be 
interviewed alone to ensure they are not being 
coerced by a partner or anyone else to decide 
against their will.19 The FDA requires patients 
who use mifepristone to sign a patient agree-
ment that is available on the drug manufacturers’ 
websites.20,21

Using Mifepristone and Misoprostol
REGIMENS FOR EARLY PREGNANCY LOSS

The most effective regimen for medication man-
agement of early pregnancy loss is 200 mg of oral 
mifepristone followed by 800 mcg of misopros-
tol administered vaginally 24 to 48 hours later.2,3 
Regimens with misoprostol alone can be used if 
mifepristone is not available;  however, rates of 
effectiveness are lower.2,3 One common regimen 
is misoprostol, 800 mcg vaginally, with a repeat 
dose in 48 hours if no bleeding has occurred22 
(Table 32,5-8,21-28).

REGIMENS FOR MEDICATION ABORTION

The FDA regimen for medication abortion up to 
70 days’ gestation is 200 mg of oral mifepristone 
followed by 800 mcg of misoprostol administered 
buccally 24 to 48 hours later.13,23 Evidence-based 
regimens, however, demonstrate safety and effec-
tiveness up to 77 days’ gestation.7,8,28,29 Effective-
ness between 64 and 77 days’ gestation increases 
with the addition of a second dose of misoprostol, 
800 mcg four hours after the first dose.8,28,29 Other 
studies show that evidence-based regimens using 
vaginal misoprostol 0 to 72 hours after mifepri-
stone administration are as safe, tolerable, and 
effective as the FDA regimen6,24-27 (Table 32,5-8,21-28).

PRESCRIBING LOGISTICS

Mifepristone must be ordered from the man-
ufacturer and dispensed to the patient under 
the supervision of a clinician. Information on 

TABLE 1

Indications for Ultrasonography Before 
Medication Abortion

Increased risk of ectopic pregnancy 

Adnexal mass or tenderness on examination

History of ectopic pregnancy

History of treatment for pelvic inflammatory disease

History of tubal surgery, including sterilization

Pregnancy with intrauterine device in place

Vaginal bleeding or unilateral pelvic pain

Unable to confirm gestational age less than 11 weeks 

Hormonal contraceptive use within the past two months

Last menstrual period more than 10 weeks ago

Unsure date of last menstrual period

Uterine size/date discrepancy on bimanual examination 

Information from references 9-11.

TABLE 2

Contraindications to Mifepristone 
(Mifeprex) and Misoprostol (Cytotec) Use

Absolute contraindications 

Adrenal insufficiency

Allergy to mifepristone or misoprostol

Chronic systemic glucocorticoid use

Confirmed or suspected ectopic pregnancy

Hemodynamic instability

Hemorrhagic disorder or current anticoagulant use 
(excluding aspirin)

Inherited porphyrias

Intrauterine device in place (remove, then proceed with 
medications)

Septic abortion

Relative contraindications 

Hemoglobin less than 10 g per dL (100 g per L)

Inability to access emergency or follow-up services

Information from references 4, 12, and 13.
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ordering mifepristone and resources for imple-
menting medication management of early preg-
nancy loss or medication abortion are provided 
in Table 4. Telehealth has been shown to be a safe 
and effective model for providing medication 

abortion and may increase access.30 The patient 
may swallow the mifepristone in the office or at 
home. Home dosing allows for more flexible tim-
ing of subsequent misoprostol use and related 
cramping and bleeding.

TABLE 4

Resources for Early Pregnancy Loss and Medication Abortion

Resource Website Comments

National Abortion Federation 
2020 Clinical Policy Guide-
lines for Abortion Care

https:// prochoice.org/providers/quality-standards/ Clinical guideline

Reproductive Health Access 
Project

https:// www.reproductiveaccess.org/resource/order-mifepristone/

https:// www.reproductiveaccess.org/abortion/

https:// www.reproductiveaccess.org/resource/miscarriage- 
treatment-medication/

https:// www.reproductiveaccess.org/resource/mabfactsheet/

Patient handouts and 
provider resources 

Reproductive Health Educa-
tion in Family Medicine

https:// rhedi.org/education/medication-abortion/ Curricular resources for 
medication abortion

TABLE 3

Comparison of Mifepristone (Mifeprex) and Misoprostol (Cytotec) Regimens

Gestational age 
in days

Mifepristone 
dose and route Misoprostol dose and route

Interval between 
mifepristone and 
misoprostol use Effectiveness

Early pregnancy loss

Up to 84 200 mg orally 800 mcg vaginally, single dose 24 hours 83.8%

Up to 84 (miso-
prostol alone)

Not 
applicable

800 mcg vaginally, single dose Not applicable 67.1% to 70.8%

Medication abortion

Up to 63 200 mg orally 800 mcg buccally, single dose 24 to 48 hours 96.7%

800 mcg vaginally, single dose 0 to 72 hours 94.0% to 96.9%

64 to 70 200 mg orally 800 mcg buccally, single dose 24 to 48 hours 93.1%

800 mcg vaginally, single dose 24 to 48 hours 94.9%

800 mcg buccally, two doses 
four hours apart 

24 to 48 hours 99.6%

71 to 77 200 mg orally 800 mcg buccally, single dose 24 to 48 hours 86.7%

800 mcg buccally, two doses 
four hours apart

24 to 48 hours 97.7%

Information from references 2, 5-8, and 21-28.
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Misoprostol is available by prescription, or it 
can be stocked in the office. Patients using miso-
prostol buccally should place two tablets between 
the cheek and gums on each side of the mouth 
and allow them to dissolve for 30 minutes before 
swallowing any remaining medication. Patients 
using misoprostol vaginally should place four 
pills in the vagina and lie down for 30 minutes to 
allow the medication to be absorbed.

MANAGING EXPECTED AND ADVERSE 
EFFECTS

Mifepristone is generally well tolerated, with 
the most common adverse effect being nausea.23 
Misoprostol causes strong uterine cramping 
and heavier bleeding than menses, often with 
blood clots. Cramping and bleeding typically 
begin within several hours of using misoprostol 
and last for three to five hours. Lighter bleeding 

persists for an average of nine to 16 days.4 Pain 
can usually be managed with nonsteroidal 
anti-inflammatory drugs and a heating pad.

Clinicians should inform patients that gastro-
intestinal symptoms such as nausea, vomiting, 
and diarrhea are common with misoprostol use. 
Oral antiemetics may be helpful. Low-grade fever 
and chills are less common and can be managed 
with antipyretics.23

Safety
Complications following treatment are rare and 
include hemorrhage, infection, ongoing preg-
nancy, and undiagnosed ectopic pregnancy 
(Table 5).2,22,23,31,32 For early pregnancy loss, the 
rate of unplanned aspiration attributed to per-
sistent pain or bleeding is 8.8% when using com-
bined regimens of mifepristone and misoprostol 
and 23.5% when using misoprostol alone.2 For 
patients undergoing medication abortion, rates 
of unanticipated uterine aspiration attributed to 
persistent pain or bleeding range from 1.8% to 
4.2%.23 Prophylactic antibiotics are not recom-
mended for medication management of early 
pregnancy loss or abortion.33

Patients should be instructed to call if they 
experience symptoms of potential complications, 
including heavy bleeding, no bleeding following 
misoprostol use, pain not relieved by analgesics, 
purulent vaginal discharge, or fever or feeling ill 
more than 24 hours after using misoprostol. The 
differential diagnoses and triage for these symp-
toms are listed in Table 6.

Based on a 2018 review, the National Acade-
mies of Sciences, Engineering, and Medicine con-
cludes that medication abortion does not increase 
the risk of breast cancer, mental health problems, 
infertility, pregnancy loss, or preterm birth.4 
Long-term fertility rates and pregnancy outcomes 
are similar for medication compared with surgi-
cal management of early pregnancy loss.34

Patient Follow-up
Successful passage of pregnancy tissue after early 
pregnancy loss or medication abortion should be 
confirmed by combining clinical history with a 
negative urine pregnancy test result, an adequate 
decline in serial serum β-hCG levels, or ultra-
sonography documenting the absence of a pre-
viously visible gestational sac.35 Serum β-hCG 
levels should fall by at least 50% in the first 

TABLE 5

Complication Rates of the Management 
of Early Pregnancy Loss and Medication 
Abortion

Complication Rate

Early pregnancy loss using mifepristone 
(Mifeprex) and misoprostol (Cytotec)

Need for unplanned uterine aspiration 8.8%

Hemorrhage requiring transfusion 2.0%

Pelvic infection 1.3%

Early pregnancy loss using misoprostol 
alone

Need for unplanned uterine aspiration 23.5%

Hemorrhage requiring transfusion 0.7%

Pelvic infection 0.6% to 1.3%

Medication abortion using mifepristone 
and misoprostol 

Need for unplanned uterine aspiration for 
reason other than ongoing pregnancy

1.8% to 4.2%

Ongoing pregnancy 0.8%

Hemorrhage requiring transfusion 0.03% to 0.6%

Undiagnosed ectopic pregnancy 0.02%

Pelvic infection 0.01% to 0.5%

Information from references 2, 22, 23, 31, and 32.
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24 hours or 80% by seven days after misoprostol 
use.11,35 Heterogeneous echogenicity, a thickened 
endometrial stripe, and the presence of Doppler 
flow on ultrasonography are not signs of incom-
plete abortion and, in the absence of symptoms, 
do not warrant further intervention.

Patients may start oral, transdermal, or vaginal 
contraception any time following misoprostol 

use. The etonogestrel implant (Nexplanon) can 
be inserted on the same day mifepristone is taken 
without increasing the risk of ongoing preg-
nancy.36 Medroxyprogesterone (Depo-Provera) 
and intrauterine devices may be used after con-
firmation of completed abortion.37 Patients who 
wish to conceive again can try as soon as they 
feel ready.38

TABLE 6

Differential Diagnoses and Triage of Symptoms Following Medication Management  
of Early Pregnancy Loss and Medication Abortion 

Symptom Differential diagnosis Response

Fever, purulent vaginal dis-
charge, or feeling sick more 
than 24 hours after using 
misoprostol (Cytotec)

Endometritis

Septic abortion

Condition unrelated to early 
pregnancy loss or abortion

Assess in person

No bleeding within 24 hours 
of using misoprostol 

Ongoing pregnancy

Ectopic pregnancy

Urgent ultrasonography if intrauterine pregnancy not previ-
ously documented

If ectopic pregnancy excluded, repeat dose of misoprostol

Ongoing pregnancy symp-
toms:  nausea, vomiting, 
breast pain, positive urine 
pregnancy test, amenorrhea

Ongoing pregnancy

Ectopic pregnancy

Expected resolution of preg-
nancy symptoms

Condition unrelated to early 
pregnancy loss or abortion

Ultrasonography, if not done, to rule out ongoing or ectopic 
pregnancy

If ongoing pregnancy, counsel on teratogenicity of medica-
tions, offer repeat dose of medications if < 77 days’ gestation 
or aspiration procedure

Counsel that breast tenderness typically resolves in two weeks, 
urine pregnancy test should be negative by four weeks, men-
ses should return in four to six weeks

Soaking through two maxi 
pads per hour for two hours 
in a row

Expected bleeding

Retained products of 
conception

Hemorrhage

If no symptoms of anemia, push oral fluids, rest, nonsteroidal 
anti-inflammatory drugs, and follow-up by phone in one hour

If symptomatic anemia or persistent heavy bleeding, assess in 
person, ensure hemodynamic stability, check hemoglobin, and 
consider ultrasonography

Uncontrolled abdominal or 
pelvic pain more than 24 
hours after misoprostol use

Retained products of 
conception

Ectopic pregnancy

Endometritis

Condition unrelated to early 
pregnancy loss or abortion

Ultrasonography, if not done, to ensure intrauterine pregnancy

If signs or symptoms of infection, assess in person for 
endometritis

If persistent pain despite recommended analgesic use, assess 
in person for retained products of conception

If retained products of conception, offer uterine aspiration or, 
in a stable patient, repeat dose of misoprostol, 800 mcg

Uncontrolled abdominal or 
pelvic pain within 24 hours 
of misoprostol use

Misoprostol effect

Ectopic pregnancy

Endometritis

Ultrasonography, if not done, to ensure intrauterine pregnancy

If signs or symptoms of infection, assess in person for 
endometritis

Ensure proper analgesic use

Vomiting after using      
mifepristone (Mifeprex)

Vomiting of pregnancy

Adverse effect of mifepristone

Offer antiemetic

Repeat dose if vomiting within 60 minutes
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Data Sources:  A PubMed search was completed in 
Clinical Queries using the following key terms:  med-
ication abortion, early pregnancy loss, mifepristone, 
and misoprostol. The search included meta-analysis, 
randomized controlled trials, clinical trials, guidelines, 
and reviews. Also searched were the Cochrane data-
base, the Agency for Healthcare Research and Quality, 
and DynaMed. An evidence summary, generated from 
Essential Evidence Plus, was reviewed, and relevant 
studies were referenced. Search dates:  August 1 to 
November 1, 2019;  and September 28, 2020.

The authors thank Allen Shaughnessy, PharmD, 
MMedEd, for his help in reviewing and editing the 
manuscript.

The Authors

HONOR MACNAUGHTON, MD, is the associate 
program director of the Tufts University Family 
Medicine Residency at Cambridge Health Alliance, 
Malden, Mass., and an associate professor in the 
Department of Family Medicine at Tufts University 
School of Medicine, Boston, Mass.

MELISSA NOTHNAGLE, MD, MSc, is the program 
director of the Natividad Family Medicine Resi-
dency, Salinas, Calif., and clinical professor in the 
Department of Family and Community Medicine at 
the University of California San Francisco School 
of Medicine.

JESSICA EARLY, MD, is faculty at the Tufts Uni-
versity Family Medicine Residency at Cambridge 
Health Alliance, and an assistant professor in the 
Department of Family Medicine at Tufts University 
School of Medicine.

Address correspondence to Honor MacNaugh-
ton, MD, 195 Canal St., Malden, MA 02148 (email:  
homacnaughton@ challiance.org). Reprints are not 
available from the authors.

References
 1.  Jones RK, Witwer E, Jerman J;  Guttmacher Insti-

tute. Abortion incidence and service availability in the 
United States, 2017. September 2019. Accessed Sep-
tember 23, 2020. https:// www.guttmacher.org/report/
abortion-incidence-service-availability-us-2017

 2.  Schreiber CA, Creinin MD, Atrio J, et al. Mifepristone pre-
treatment for the medical management of early preg-
nancy loss. N Engl J Med. 2018; 378(23): 2161-2170.

 3.  Sinha P, Suneja A, Guleria K, et al. Comparison of mife-
pristone followed by misoprostol with misoprostol alone 
for treatment of early pregnancy failure:  a randomized 
double-blind placebo-controlled trial. J Obstet Gynaecol 
India. 2018; 68(1): 39-44.

 4.  National Academies of Sciences, Engineering, and Med-
icine. The Safety and Quality of Abortion Care in the 
United States. National Academies Press;  2018.

 5.  Winikoff B, Dzuba IG, Chong E, et al. Extending outpatient 
medical abortion services through 70 days of gestational 
age. Obstet Gynecol. 2012; 120(5): 1070-1076.

 6.  Hsia JK, Lohr PA, Taylor J, et al. Medical abortion with 
mifepristone and vaginal misoprostol between 64 and 
70 days’ gestation. Contraception. 2019; 100(3): 178-181.

 7.  Dzuba IG, Chong E, Hannum C, et al. A non-inferiority 
study of outpatient mifepristone-misoprostol medical 
abortion at 64-70 days and 71-77 days of gestation. Con-
traception. 2020; 101(5): 302-308.

 8.  Dzuba IG, Castillo PW, Bousiéguez M, et al. A repeat dose 
of misoprostol 800 mcg following mifepristone for out-
patient medical abortion at 64-70 and 71-77 days of ges-
tation:  a retrospective chart review. Contraception. 2020; 
102(2): 104-108.

 9.  Bracken H, Clark W, Lichtenberg ES, et al. Alternatives to 
routine ultrasound for eligibility assessment prior to early 
termination of pregnancy with mifepristone-misoprostol. 
BJOG. 2011; 118(1): 17-23.

 10.  Raymond EG, Tan YL, Comendant R, et al. Simplified med-
ical abortion screening:  a demonstration project. Contra-
ception. 2018; 97(4): 292-296.

 11.  Clark W, Panton T, Hann L, et al. Medication abortion 
employing routine sequential measurements of serum 
hCG and sonography only when indicated. Contracep-
tion. 2007; 75(2): 131-135.

 12.  Guiahi M, Davis A;  Society of Family Planning. First-trimes-
ter abortion in women with medical conditions:  release 
date October 2012 SFP guideline #20122. Contraception. 
2012; 86(6): 622-630.

 13.  DailyMed. Drug label information:  mifepristone tab-
let. Updated June 18, 2020. Accessed September 23, 
2020. https:// dailymed.nlm.nih.gov/dailymed/drugInfo.
cfm?setid=b63fad9b-7f12-4400-9019-b0586054e534

 14.  Silver RM;  Committee on Practice Bulletins–Obstetrics. 
Practice bulletin no. 181:  Prevention of Rh D alloimmuni-
zation. Obstet Gynecol. 2017; 130(2): e57-e70.

 15.  Horvath S, Prak ETL, Schreiber CA. A highly sensitive flow 
cytometry protocol shows fetal red blood cell counts in 
first-trimester maternal circulation well below the thresh-
old for Rh sensitization. Contraception. 2018; 98(4): 332.

 16.  Mark A, Foster AM, Grossman D, et al. Foregoing Rh test-
ing and anti-D immunoglobulin for women presenting 
for early abortion:  a recommendation from the National 
Abortion Federation’s Clinical Policies Committee. Con-
traception. 2019; 99(5): 265-266.

 17.  Wieringa-De Waard M, Hartman EE, Ankum WM, et al. 
Expectant management versus surgical evacuation in 
first trimester miscarriage:  health-related quality of life in 
randomized and non-randomized patients. Hum Reprod. 
2002; 17(6): 1638-1642.

 18.  Biggs MA, Upadhyay UD, McCulloch CE, et al. Women’s 
mental health and well-being 5 years after receiving 
or being denied an abortion:  a prospective, longitudi-
nal cohort study [published correction appears in JAMA 
Psychiatry. 2017; 74(3): 303]. JAMA Psychiatry. 2017; 74(2): 
169-178.

 19.  American College of Obstetricians and Gynecologists. 
ACOG Committee opinion no. 554:  reproductive and sex-
ual coercion. Obstet Gynecol. 2013; 121(2 pt 1): 411-415.

 20.  GenBioPro. Patient agreement form. Mifepristone tab-
lets, 200mg. May 2016. Accessed November 7, 2019. 
https:// genbiopro.com/wp-content/uploads/2019/05/
GenBioPro-Patient-Agreement.pdf

 21.  Danco. Patient agreement form. Mifepristone tablets, 200 
mg. May 2016. Accessed November 7, 2019. https:// www.
earlyoptionpill.com/wp-content/uploads/2019/10/DAN_
PatientAgreement_10.2019.pdf

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 123 of 429



480 American Family Physician www.aafp.org/afp Volume 103, Number 8 ◆ April 15, 2021

MIFEPRISTONE AND MISOPROSTOL

 22.  Zhang J, Gilles JM, Barnhart K, et al.;  National Institute of 
Child Health and Human Development (NICHD) Manage-
ment of Early Pregnancy Failure Trial. A comparison of 
medical management with misoprostol and surgical man-
agement for early pregnancy failure. N Engl J Med. 2005; 
353(8): 761-769.

 23.  Chen MJ, Creinin MD. Mifepristone with buccal miso-
prostol for medical abortion:  a systematic review. Obstet 
Gynecol. 2015; 126(1): 12-21.

 24.  Creinin MD, Schreiber CA, Bednarek P, et al.;  Medical Abor-
tion at the Same Time (MAST) Study Trial Group. Mifepris-
tone and misoprostol administered simultaneously versus 
24 hours apart for abortion:  a randomized controlled trial. 
Obstet Gynecol. 2007; 109(4): 885-894.

 25.  Schaff EA, Fielding SL, Westhoff C, et al. Vaginal misopros-
tol administered 1, 2, or 3 days after mifepristone for early 
medical abortion:  a randomized trial [published correc-
tion appears in JAMA. 2000; 284(20): 2597]. JAMA. 2000; 
284(15): 1948-1953.

 26.  Heikinheimo O, Leminen R, Suhonen S. Termination 
of early pregnancy using flexible, low-dose mifepris-
tone-misoprostol regimens. Contraception. 2007; 76(6): 
456-460.

 27.  Schaff EA, Fielding SL, Eisinger SH, et al. Low-dose mife-
pristone followed by vaginal misoprostol at 48 hours for 
abortion up to 63 days. Contraception. 2000; 61(1): 41-46.

 28.  Hamoda H, Ashok PW, Flett GM, et al. A randomised con-
trolled trial of mifepristone in combination with miso-
prostol administered sublingually or vaginally for medical 
abortion up to 13 weeks of gestation. BJOG. 2005; 112(8): 
1102-1108.

 29.  National Abortion Federation. 2020 clinical policy guide-
lines for abortion care. Accessed October 3, 2020. https:// 
5aa1b2xfmfh2e2mk03kk8rsx-wpengine.netdna-ssl.com/
wp-content/uploads/2020_CPGs.pdf

 30.  Raymond E, Chong E, Winikoff B, et al. TelAbortion:  eval-
uation of a direct to patient telemedicine abortion service 
in the United States. Contraception. 2019; 100(3): 173-177.

 31.  Upadhyay UD, Desai S, Zlidar V, et al. Incidence of emer-
gency department visits and complications after abortion. 
Obstet Gynecol. 2015; 125(1): 175-183.

 32.  Shannon C, Brothers LP, Philip NM, et al. Ectopic preg-
nancy and medical abortion. Obstet Gynecol. 2004; 
104(1): 161-167.

 33.  Achilles SL, Reeves MF;  Society of Family Planning. Pre-
vention of infection after induced abortion:  release date 
October 2010:  SFP guideline 20102. Contraception. 2011; 
83(4): 295-309.

 34.  Tam WH, Tsui MHY, Lok IH, et al. Long-term reproductive 
outcome subsequent to medical versus surgical treatment 
for miscarriage. Hum Reprod. 2005; 20(12): 3355-3359.

 35.  Grossman D, Grindlay K. Alternatives to ultrasound for 
follow-up after medication abortion:  a systematic review. 
Contraception. 2011; 83(6): 504-510.

 36.  Raymond EG, Weaver MA, Tan YL, et al. Effect of imme-
diate compared with delayed insertion of etonogestrel 
implants on medical abortion efficacy and repeat preg-
nancy:  a randomized controlled trial. Obstet Gynecol. 
2016; 127(2): 306-312.

 37.  Raymond EG, Weaver MA, Louie KS, et al. Effects of depot 
medroxyprogesterone acetate injection timing on medi-
cal abortion efficacy and repeat pregnancy:  a randomized 
controlled trial. Obstet Gynecol. 2016; 128(4): 739-745.

 38.  Goldstein RRP, Croughan MS, Robertson PA. Neonatal 
outcomes in immediate versus delayed conceptions after 
spontaneous abortion:  a retrospective case series. Am 
J Obstet Gynecol. 2002; 186(6): 1230-1234.

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 124 of 429



 
 

EXHIBIT L 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 125 of 429



Principles

I.     A physician shall be dedicated to providing competent medical care, with
compassion and respect for human dignity and rights.

II.    A physician shall uphold the standards of professionalism, be honest in all
professional interactions, and strive to report physicians de�cient in character or
competence, or engaging in fraud or deception, to appropriate entities.

III.   A physician shall respect the law and also recognize a responsibility to seek
changes in those requirements which are contrary to the best interests of the
patient.

IV.   A physician shall respect the rights of patients, colleagues, and other health
professionals, and shall safeguard patient con�dences and privacy within the
constraints of the law.

AMA Principles of Medical EthicsAMA Principles of Medical Ethics

The medical profession has long subscribed to a body of ethicalThe medical profession has long subscribed to a body of ethical

statements developed primarily for the benefit of the patient. As astatements developed primarily for the benefit of the patient. As a

member of this profession, a physician must recognizemember of this profession, a physician must recognize

responsibility to patients first and foremost, as well as to society, toresponsibility to patients first and foremost, as well as to society, to

other health professionals, and to self. The following other health professionals, and to self. The following PrinciplesPrinciples

adopted by the American Medical Association are not laws, butadopted by the American Medical Association are not laws, but

standards of conduct that define the essentials of honorablestandards of conduct that define the essentials of honorable

behavior for the physician.behavior for the physician.
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V.    A physician shall continue to study, apply, and advance scienti�c knowledge,
maintain a commitment to medical education, make relevant information
available to patients, colleagues, and the public, obtain consultation, and use the
talents of other health professionals when indicated.

VI.   A physician shall, in the provision of appropriate patient care, except in
emergencies, be free to choose whom to serve, with whom to associate, and the
environment in which to provide medical care.

VII.  A physician shall recognize a responsibility to participate in activities
contributing to the improvement of the community and the betterment of
public health.

VIII. A physician shall, while caring for a patient, regard responsibility to the
patient as paramount.

IX.   A physician shall support access to medical care for all people.  

 

Adopted June 1957; revised June 1980; revised June 2001.

About  FAQ  Privacy Policy  Contact

AMA Home  AMA Journal of Ethics
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Highlights of the Study

• Main principles of ethics, that is beneficence, nonmaleficence, autonomy, and justice, are discussed.
• Autonomy is the basis for informed consent, truth-telling, and confidentiality.
• A model to resolve conflicts when ethical principles collide is presented.
• Cases that highlight ethical issues and their resolution are presented.
• A patient care model that integrates ethics, professionalism, and cognitive and technical expertise is 

shown.

DOI: 10.1159/000509119

Keywords
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Abstract
An overview of ethics and clinical ethics is presented in this 
review. The 4 main ethical principles, that is beneficence, 
nonmaleficence, autonomy, and justice, are defined and ex-
plained. Informed consent, truth-telling, and confidentiality 
spring from the principle of autonomy, and each of them is 
discussed. In patient care situations, not infrequently, there 
are conflicts between ethical principles (especially between 
beneficence and autonomy). A four-pronged systematic ap-
proach to ethical problem-solving and several illustrative 
cases of conflicts are presented. Comments following the 
cases highlight the ethical principles involved and clarify the 
resolution of these conflicts. A model for patient care, with 
caring as its central element, that integrates ethical aspects 
(intertwined with professionalism) with clinical and techni-
cal expertise desired of a physician is illustrated.

© 2020 The Author(s)
Published by S. Karger AG, Basel

Introduction

A defining responsibility of a practicing physician is to 
make decisions on patient care in different settings. These 
decisions involve more than selecting the appropriate 
treatment or intervention.

Ethics is an inherent and inseparable part of clinical 
medicine [1] as the physician has an ethical obligation (i) 
to benefit the patient, (ii) to avoid or minimize harm, and 
to (iii) respect the values and preferences of the patient. 
Are physicians equipped to fulfill this ethical obligation 
and can their ethical skills be improved? A goal-oriented 
educational program [2] (Table 1) has been shown to im-
prove learner awareness, attitudes, knowledge, moral rea-
soning, and confidence [3, 4].

Ethics, Morality, and Professional Standards

Ethics is a broad term that covers the study of the na-
ture of morals and the specific moral choices to be made. 
Normative ethics attempts to answer the question, 
“Which general moral norms for the guidance and evalu-

This is an Open Access article licensed under the Creative Commons 
Attribution-NonCommercial-4.0 International License (CC BY-NC) 
(http://www.karger.com/Services/OpenAccessLicense), applicable to 
the online version of the article only. Usage and distribution for com-
mercial purposes requires written permission.
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ation of conduct should we accept, and why?” [5]. Some 
moral norms for right conduct are common to human 
kind as they transcend cultures, regions, religions, and 
other group identities and constitute common morality 
(e.g., not to kill, or harm, or cause suffering to others, not 
to steal, not to punish the innocent, to be truthful, to obey 
the law, to nurture the young and dependent, to help the 
suffering, and rescue those in danger). Particular moral-
ity refers to norms that bind groups because of their cul-
ture, religion, profession and include responsibilities, 
ideals, professional standards, and so on. A pertinent ex-
ample of particular morality is the physician’s “accepted 
role” to provide competent and trustworthy service to 
their patients. To reduce the vagueness of “accepted role,” 
physician organizations (local, state, and national) have 
codified their standards. However, complying with these 
standards, it should be understood, may not always fulfill 
the moral norms as the codes have “often appeared to 
protect the profession’s interests more than to offer a 
broad and impartial moral viewpoint or to address issues 
of importance to patients and society” [6].

Bioethics and Clinical (Medical) Ethics

A number of deplorable abuses of human subjects in 
research, medical interventions without informed con-
sent, experimentation in concentration camps in World 
War II, along with salutary advances in medicine and 
medical technology and societal changes, led to the rapid 
evolution of bioethics from one concerned about profes-
sional conduct and codes to its present status with an ex-
tensive scope that includes research ethics, public health 
ethics, organizational ethics, and clinical ethics.

Hereafter, the abbreviated term, ethics, will be used as 
I discuss the principles of clinical ethics and their applica-
tion to clinical practice.

The Fundamental Principles of Ethics

Beneficence, nonmaleficence, autonomy, and justice 
constitute the 4 principles of ethics. The first 2 can be 
traced back to the time of Hippocrates “to help and do no 
harm,” while the latter 2 evolved later. Thus, in Percival’s 
book on ethics in early 1800s, the importance of keeping 
the patient’s best interest as a goal is stressed, while au-
tonomy and justice were not discussed. However, with 
the passage of time, both autonomy and justice gained 
acceptance as important principles of ethics. In modern 
times, Beauchamp and Childress’ book on Principles of 
Biomedical Ethics is a classic for its exposition of these 4 
principles [5] and their application, while also discussing 
alternative approaches.

Beneficence
The principle of beneficence is the obligation of physi-

cian to act for the benefit of the patient and supports a 
number of moral rules to protect and defend the right of 
others, prevent harm, remove conditions that will cause 
harm, help persons with disabilities, and rescue persons 
in danger. It is worth emphasizing that, in distinction to 
nonmaleficence, the language here is one of positive re-
quirements. The principle calls for not just avoiding 
harm, but also to benefit patients and to promote their 
welfare. While physicians’ beneficence conforms to mor-
al rules, and is altruistic, it is also true that in many in-
stances it can be considered a payback for the debt to so-
ciety for education (often subsidized by governments), 
ranks and privileges, and to the patients themselves 
(learning and research).

Nonmaleficence
Nonmaleficence is the obligation of a physician not to 

harm the patient. This simply stated principle supports 
several moral rules – do not kill, do not cause pain or suf-
fering, do not incapacitate, do not cause offense, and do 
not deprive others of the goods of life. The practical ap-
plication of nonmaleficence is for the physician to weigh 
the benefits against burdens of all interventions and treat-
ments, to eschew those that are inappropriately burden-
some, and to choose the best course of action for the pa-
tient. This is particularly important and pertinent in dif-
ficult end-of-life care decisions on withholding and 

Table 1. Goals of ethics education

•  To appreciate the ethical dimensions of patient care
•  To understand ethical principles of medical profession
•  To have competence in core ethical behavioral skills
(Obtaining informed consent, assessing decision-making 
capacity, discussing resuscitation status and use of life-
sustaining treatments, advanced care planning, breaking
bad news and effective communication)
•  To know the commonly encountered ethical issues in general 
and in one’s specialty
•  To have competence in analyzing and resolving ethical 
 problems
•  To appreciate cultural diversity and its impact on ethics

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 130 of 429



Ethics in Clinical Practice 19Med Princ Pract 2021;30:17–28
DOI: 10.1159/000509119

withdrawing life-sustaining treatment, medically admin-
istered nutrition and hydration, and in pain and other 
symptom control. A physician’s obligation and intention 
to relieve the suffering (e.g., refractory pain or dyspnea) 
of a patient by the use of appropriate drugs including opi-
oids override the foreseen but unintended harmful effects 
or outcome (doctrine of double effect) [7, 8].

Autonomy
The philosophical underpinning for autonomy, as in-

terpreted by philosophers Immanuel Kant (1724–1804) 
and John Stuart Mill (1806–1873), and accepted as an eth-
ical principle, is that all persons have intrinsic and uncon-
ditional worth, and therefore, should have the power to 
make rational decisions and moral choices, and each 
should be allowed to exercise his or her capacity for self-
determination [9]. This ethical principle was affirmed in 
a court decision by Justice Cardozo in 1914 with the epi-
grammatic dictum, “Every human being of adult years 
and sound mind has a right to determine what shall be 
done with his own body” [10].

Autonomy, as is true for all 4 principles, needs to be 
weighed against competing moral principles, and in some 
instances may be overridden; an obvious example would 
be if the autonomous action of a patient causes harm to 
another person(s). The principle of autonomy does not 
extend to persons who lack the capacity (competence) to 
act autonomously; examples include infants and children 
and incompetence due to developmental, mental or phys-
ical disorder. Health-care institutions and state govern-
ments in the US have policies and procedures to assess 
incompetence. However, a rigid distinction between in-
capacity to make health-care decisions (assessed by health 
professionals) and incompetence (determined by court of 
law) is not of practical use, as a clinician’s determination 
of a patient’s lack of decision-making capacity based on 
physical or mental disorder has the same practical conse-
quences as a legal determination of incompetence [11].

Detractors of the principle of autonomy question the 
focus on the individual and propose a broader concept of 
relational autonomy (shaped by social relationships and 
complex determinants such as gender, ethnicity and cul-
ture) [12]. Even in an advanced western country such as 
United States, the culture being inhomogeneous, some 
minority populations hold views different from that of 
the majority white population in need for full disclosure, 
and in decisions about life support (preferring a family-
centered approach) [13].

Resistance to the principle of patient autonomy and its 
derivatives (informed consent, truth-telling) in non-

western cultures is not unexpected. In countries with an-
cient civilizations, rooted beliefs and traditions, the prac-
tice of paternalism (this term will be used in this article, as 
it is well-entrenched in ethics literature, although parental-
ism is the proper term) by physicians emanates mostly 
from beneficence. However, culture (a composite of the 
customary beliefs, social forms, and material traits of a 
racial, religious or social group) is not static and autono-
mous, and changes with other trends over passing years. 
It is presumptuous to assume that the patterns and roles 
in physician-patient relationships that have been in place 
for a half a century and more still hold true. Therefore, a 
critical examination of paternalistic medical practice is 
needed for reasons that include technological and eco-
nomic progress, improved educational and socioeco-
nomic status of the populace, globalization, and societal 
movement towards emphasis on the patient as an indi-
vidual, than as a member of a group. This needed exami-
nation can be accomplished by research that includes 
well-structured surveys on demographics, patient prefer-
ences on informed consent, truth-telling, and role in de-
cision-making.

Respecting the principle of autonomy obliges the phy-
sician to disclose medical information and treatment op-
tions that are necessary for the patient to exercise self-
determination and supports informed consent, truth-
telling, and confidentiality.

Informed Consent
The requirements of an informed consent for a medi-

cal or surgical procedure, or for research, are that the pa-
tient or subject (i) must be competent to understand and 
decide, (ii) receives a full disclosure, (iii) comprehends 
the disclosure, (iv) acts voluntarily, and (v) consents to 
the proposed action.

The universal applicability of these requirements, 
rooted and developed in western culture, has met with 
some resistance and a suggestion to craft a set of require-
ments that accommodate the cultural mores of other 
countries [14]. In response and in vigorous defense of the 
5 requirements of informed consent, Angell wrote, “There 
must be a core of human rights that we would wish to see 
honored universally, despite variations in their superfi-
cial aspects …The forces of local custom or local law can-
not justify abuses of certain fundamental rights, and the 
right of self-determination on which the doctrine of in-
formed consent is based, is one of them” [15].

As competence is the first of the requirements for in-
formed consent, one should know how to detect incom-
petence. Standards (used singly or in combination) that 
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are generally accepted for determining incompetence are 
based on the patient’s inability to state a preference or 
choice, inability to understand one’s situation and its 
consequences, and inability to reason through a conse-
quential life decision [16].

In a previously autonomous, but presently incompe-
tent patient, his/her previously expressed preferences 
(i.e., prior autonomous judgments) are to be respected 
[17]. Incompetent (non-autonomous) patients and pre-
viously competent (autonomous), but presently incom-
petent patients would need a surrogate decision-maker. 
In a non-autonomous patient, the surrogate can use ei-
ther a substituted judgment standard (i.e., what the pa-
tient would wish in this circumstance and not what the 
surrogate would wish), or a best interests standard (i.e., 
what would bring the highest net benefit to the patient by 
weighing risks and benefits). Snyder and Sulmasy [18], in 
their thoughtful article, provide a practical and useful op-
tion when the surrogate is uncertain of the patient’s 
preference(s), or when patient’s preferences have not 
kept abreast of scientific advances. They suggest the sur-
rogate use “substituted interests,” that is, the patient’s au-
thentic values and interests, to base the decision.

Truth-Telling
Truth-telling is a vital component in a physician-pa-

tient relationship; without this component, the physician 
loses the trust of the patient. An autonomous patient has 
not only the right to know (disclosure) of his/her diagno-
sis and prognosis, but also has the option to forgo this 
disclosure. However, the physician must know which of 
these 2 options the patient prefers.

In the United States, full disclosure to the patient, how-
ever grave the disease is, is the norm now, but was not so 
in the past. Significant resistance to full disclosure was 
highly prevalent in the US, but a marked shift has oc-
curred in physicians’ attitudes on this. In 1961, 88% of 
physicians surveyed indicated their preference to avoid 
disclosing a diagnosis [19]; in 1979, however, 98% of sur-
veyed physicians favored it [20]. This marked shift is at-
tributable to many factors that include – with no order of 
importance implied – educational and socioeconomic 
progress, increased accountability to society, and aware-
ness of previous clinical and research transgressions by 
the profession.

Importantly, surveys in the US show that patients with 
cancer and other diseases wish to have been fully in-
formed of their diagnoses and prognoses. Providing full 
information, with tact and sensitivity, to patients who 
want to know should be the standard. The sad conse-

quences of not telling the truth regarding a cancer include 
depriving the patient of an opportunity for completion of 
important life-tasks: giving advice to, and taking leave of 
loved ones, putting financial affairs in order, including 
division of assets, reconciling with estranged family mem-
bers and friends, attaining spiritual order by reflection, 
prayer, rituals, and religious sacraments [21, 22].

In contrast to the US, full disclosure to the patient is 
highly variable in other countries [23]. A continuing pat-
tern in non-western societies is for the physician to dis-
close the information to the family and not to the patient. 
The likely reasons for resistance of physicians to convey 
bad news are concern that it may cause anxiety and loss 
of hope, some uncertainty on the outcome, or belief that 
the patient would not be able to understand the informa-
tion or may not want to know. However, this does not 
have to be a binary choice, as careful understanding of the 
principle of autonomy reveals that autonomous choice is 
a right of a patient, and the patient, in exercising this 
right, may authorize a family member or members to 
make decisions for him/her.

Confidentiality
Physicians are obligated not to disclose confidential 

information given by a patient to another party without 
the patient’s authorization. An obvious exception (with 
implied patient authorization) is the sharing necessary of 
medical information for the care of the patient from the 
primary physician to consultants and other health-care 
teams. In the present-day modern hospitals with multiple 
points of tests and consultants, and the use of electronic 
medical records, there has been an erosion of confidenti-
ality. However, individual physicians must exercise disci-
pline in not discussing patient specifics with their family 
members or in social gatherings [24] and social media. 
There are some noteworthy exceptions to patient confi-
dentiality. These include, among others, legally required 
reporting of gunshot wounds and sexually transmitted 
diseases and exceptional situations that may cause major 
harm to another (e.g., epidemics of infectious diseases, 
partner notification in HIV disease, relative notification 
of certain genetic risks, etc.).

Justice
Justice is generally interpreted as fair, equitable, and 

appropriate treatment of persons. Of the several catego-
ries of justice, the one that is most pertinent to clinical 
ethics is distributive justice. Distributive justice refers to 
the fair, equitable, and appropriate distribution of health-
care resources determined by justified norms that struc-
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ture the terms of social cooperation [25]. How can this be 
accomplished? There are different valid principles of dis-
tributive justice. These are distribution to each person (i) 
an equal share, (ii) according to need, (iii) according to 
effort, (iv) according to contribution, (v) according to 
merit, and (vi) according to free-market exchanges. Each 
principle is not exclusive, and can be, and are often com-
bined in application. It is easy to see the difficulty in 
choosing, balancing, and refining these principles to form 
a coherent and workable solution to distribute medical 
resources.

Although this weighty health-care policy discussion 
exceeds the scope of this review, a few examples on issues 
of distributive justice encountered in hospital and office 
practice need to be mentioned. These include allotment 
of scarce resources (equipment, tests, medications, organ 
transplants), care of uninsured patients, and allotment of 
time for outpatient visits (equal time for every patient? 
based on need or complexity? based on social and or eco-
nomic status?). Difficult as it may be, and despite the 
many constraining forces, physicians must accept the re-
quirement of fairness contained in this principle [26]. 
Fairness to the patient assumes a role of primary impor-
tance when there are conflicts of interests. A flagrant ex-
ample of violation of this principle would be when a par-
ticular option of treatment is chosen over others, or an 
expensive drug is chosen over an equally effective but less 
expensive one because it benefits the physician, financial-
ly, or otherwise.

Conflicts between Principles

Each one of the 4 principles of ethics is to be taken as 
a prima facie obligation that must be fulfilled, unless it 
conflicts, in a specific instance, with another principle. 
When faced with such a conflict, the physician has to de-
termine the actual obligation to the patient by examining 
the respective weights of the competing prima facie obli-
gations based on both content and context. Consider an 
example of a conflict that has an easy resolution: a patient 
in shock treated with urgent fluid-resuscitation and the 
placement of an indwelling intravenous catheter caused 
pain and swelling. Here the principle of beneficence over-
rides that of nonmaleficence. Many of the conflicts that 
physicians face, however, are much more complex and 
difficult. Consider a competent patient’s refusal of a po-
tentially life-saving intervention (e.g., instituting me-
chanical ventilation) or request for a potentially life-end-
ing action (e.g., withdrawing mechanical ventilation). 

Nowhere in the arena of ethical decision-making is con-
flict as pronounced as when the principles of beneficence 
and autonomy collide.

Beneficence has enjoyed a historical role in the tradi-
tional practice of medicine. However, giving it primacy 
over patient autonomy is paternalism that makes a phy-
sician-patient relationship analogous to that of a father/
mother to a child. A father/mother may refuse a child’s 
wishes, may influence a child by a variety of ways – non-
disclosure, manipulation, deception, coercion etc., con-
sistent with his/her thinking of what is best for the child. 
Paternalism can be further divided into soft and hard.

In soft paternalism, the physician acts on grounds of 
beneficence (and, at times, nonmaleficence) when the pa-
tient is nonautonomous or substantially nonautonomous 
(e.g., cognitive dysfunction due to severe illness, depres-
sion, or drug addiction) [27]. Soft paternalism is compli-
cated because of the difficulty in determining whether the 
patient was nonautonomous at the time of decision-mak-
ing but is ethically defensible as long as the action is in 
concordance with what the physician believes to be the 
patient’s values. Hard paternalism is action by a physi-
cian, intended to benefit a patient, but contrary to the 
voluntary decision of an autonomous patient who is fully 
informed and competent, and is ethically indefensible.

On the other end of the scale of hard paternalism is 
consumerism, a rare and extreme form of patient auton-
omy, that holds the view that the physician’s role is lim-
ited to providing all the medical information and the 
available choices for interventions and treatments while 
the fully informed patient selects from the available choic-
es. In this model, the physician’s role is constrained, and 
does not permit the full use of his/her knowledge and 
skills to benefit the patient, and is tantamount to a form 
of patient abandonment and therefore is ethically inde-
fensible.

Faced with the contrasting paradigms of beneficence 
and respect for autonomy and the need to reconcile these 
to find a common ground, Pellegrino and Thomasma 
[28] argue that beneficence can be inclusive of patient au-
tonomy as “the best interests of the patients are intimate-
ly linked with their preferences” from which “are derived 
our primary duties to them.”

One of the basic and not infrequent reasons for dis-
agreement between physician and patient on treatment 
issues is their divergent views on goals of treatment. As 
goals change in the course of disease (e.g., a chronic neu-
rologic condition worsens to the point of needing ventila-
tor support, or a cancer that has become refractory to 
treatment), it is imperative that the physician communi-
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cates with the patient in clear and straightforward lan-
guage, without the use of medical jargon, and with the 
aim of defining the goal(s) of treatment under the changed 
circumstance. In doing so, the physician should be cogni-
zant of patient factors that compromise decisional capac-
ity, such as anxiety, fear, pain, lack of trust, and different 
beliefs and values that impair effective communication 
[29].

The foregoing theoretical discussion on principles of 
ethics has practical application in clinical practice in all 
settings. In the resource book for clinicians, Jonsen et al. 
[30] have elucidated a logical and well accepted model 
(Table 2), along the lines of the systematic format that 
practicing physicians have been taught and have prac-
ticed for a long time (Chief Complaint, History of Present 
Illness, Past History, pertinent Family and Social History, 
Review of Systems, Physical Examination and Laboratory 
and Imaging studies). This practical approach to prob-
lem-solving in ethics involves:
• Clinical assessment (identifying medical problems, 

treatment options, goals of care)

• Patient (finding and clarifying patient preferences on 
treatment options and goals of care)

• Quality of life (QOL) (effects of medical problems, in-
terventions and treatments on patient’s QOL with 
awareness of individual biases on what constitutes an 
acceptable QOL)

• Context (many factors that include family, cultural, 
spiritual, religious, economic and legal).
Using this model, the physician can identify the prin-

ciples that are in conflict, ascertain by weighing and bal-
ancing what should prevail, and when in doubt, turn to 
ethics literature and expert opinion.

Illustrative Cases

There is a wide gamut of clinical patient encounters 
with ethical issues, and some, especially those involving 
end-of-life care decisions, are complex. A few cases (Case 
1 is modified from resource book [30]) are presented be-
low as they highlight the importance of understanding 

Table 2. Application of principles of ethics in patient care

Beneficence,
nonmaleficence

Clinical assessment
Nature of illness (acute, chronic, reversible, terminal)?
Goals of treatment?
Treatment options and probability of success for each option?
Adverse effects of treatment and does benefit outweigh harm?
Effects of no medical/surgical treatment?
If treated, plans for limiting treatment? Stopping treatment?

Respect for autonomy Patient rights and preferences
Information given to patient on benefits and risks of treatment? Patient understood the information and 
gave consent?
Patent mentally competent? If competent, what are his/her preferences?
If patient mentally incompetent, are patient’s prior preferences known? If preferences unknown, who is 
the appropriate surrogate?

Beneficence,
nonmaleficence,
respect for autonomy

Quality of life (QOL)
Expected QOL with and without treatment?
Deficits – physical, mental, social – may have after treatment?
Judging QOL of patient who cannot express himself/herself? Who is the judge?
Recognition of possible physician bias in judging QOL?
Rationale to forgo life-sustaining treatment(s)?

Distributive justice External forces and context
Conflicts of interests – does physician benefit financially, professionally by ordering tests, prescribing 
medications, seeking consultations?
Research or educational considerations that affect clinical decisions, physician orders?
Conflicts of interests based on religious beliefs? Legal issues?
Conflicts of interests between organizations (clinics, hospitals), 3rd party payers?
Public health and safety issues?
Problems in allocation of scarce resources?
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and weighing the ethical principles involved to arrive at 
an ethically right solution. Case 6 was added during the 
revision phase of this article as it coincided with the  
outbreak of Coronavirus Infectious Disease-2019 (CO-
VID-19) that became a pandemic rendering a discussion 
of its ethical challenges necessary and important.

Case 1
A 20-year old college student living in the college hos-

tel is brought by a friend to the Emergency Department 
(ED) because of unrelenting headache and fever. He ap-
peared drowsy but was responsive and had fever (40  ° C), 
and neck rigidity on examination. Lumbar puncture was 
done, and spinal fluid appeared cloudy and showed in-
creased white cells; Gram stain showed Gram-positive 
diplococci. Based on the diagnosis of bacterial meningitis, 
appropriate antibiotics were begun, and hospitalization 
was instituted. Although initial consent for diagnosis was 
implicit, and consent for lumbar puncture was explicit, at 
this point, the patient refuses treatment without giving 
any reason, and insists to return to his hostel. Even after 
explanation by the physician as to the seriousness of his 
diagnosis, and the absolute need for prompt treatment 
(i.e., danger to life without treatment), the patient is ada-
mant in his refusal.

Comment. Because of this refusal, the medical indica-
tions and patient preferences (see Table 2) are at odds. Is 
it ethically right to treat against his will a patient who is 
making a choice that has dire consequences (disability, 
death) who gives no reason for this decision, and in whom 
a clear determination of mental incapacity cannot be 
made (although altered mental status may be presumed)? 
Here the principle of beneficence and principle of auton-
omy are in conflict. The weighing of factors: (1) patient 
may not be making a reasoned decision in his best interest 
because of temporary mental incapacity; and (2) the se-
verity of life-threatening illness and the urgency to treat 
to save his life supports the decision in favor of benefi-
cence (i.e., to treat).

Case 2
A 56-year old male lawyer and current cigarette smok-

er with a pack-a-day habit for more than 30 years, is found 
to have a solitary right upper lobe pulmonary mass 5 cm 
in size on a chest radiograph done as part of an insurance 
application. The mass has no calcification, and there are 
no other pulmonary abnormalities. He has no symptoms, 
and his examination is normal. Tuberculosis skin test is 
negative, and he has no history of travel to an endemic 
area of fungal infection. As lung cancer is the most prob-

able and significant diagnosis to consider, and early surgi-
cal resection provides the best prospects for cure, the phy-
sician, in consultation with the thoracic surgeon, recom-
mends bronchoscopic biopsy and subsequent resection. 
The patient understands the treatment plan, and the sig-
nificance of not delaying the treatment. However, he re-
fuses, and states that he does not think he has cancer; and 
is fearful that the surgery would kill him. Even after fur-
ther explanations on the low mortality of surgery and the 
importance of removing the mass before it spreads, he 
continues to refuse treatment.

Comment. Even though the physician’s prescribed 
treatment, that is, removal of the mass that is probably 
cancer, affords the best chance of cure, and delay in its 
removal increases its chance of metastases and reaching 
an incurable stage – the choice by this well informed and 
mentally competent patient should be respected. Here, 
autonomy prevails over beneficence. The physician, how-
ever, may not abandon the patient and is obligated to of-
fer continued outpatient visits with advice against mak-
ing decision based on fear, examinations, periodic tests, 
and encouragement to seek a second opinion.

Case 3
A 71-year-old man with very severe chronic obstruc-

tive pulmonary disease (COPD) is admitted to the inten-
sive care unit (ICU) with pneumonia, sepsis, and respira-
tory failure. He is intubated and mechanically ventilated. 
For the past 2 years, he has been on continuous oxygen 
treatment and was short of breath on minimal exertion. 
In the past 1 year, he had 2 admissions to the ICU; on both 
occasions he required intubation and mechanical ventila-
tion. Presently, even with multiple antibiotics, intrave-
nous fluid hydration, and vasopressors, his systolic blood 
pressure remains below 60 mm Hg, and with high flow 
oxygen supplementation, his oxygen saturation stays be-
low 80%; his arterial blood pH is 7.0. His liver enzymes 
are elevated. He is anuric, and over next 8 h his creatinine 
has risen to 5 mg/dL and continues to rise. He has drifted 
into a comatose state. The intensivist suggests discontin-
uation of vasopressors and mechanical ventilation as 
their continued use is futile. The patient has no advance 
care directives or a designated health-care proxy.

Comment. The term “futility” is open to different def-
initions [31] and is often controversial, and therefore, 
some experts suggest the alternate term, “clinically non-
beneficial interventions” [32]. However, in this case the 
term futility is appropriate to indicate that there is evi-
dence of physiological futility (multisystem organ failure 
in the setting of preexisting end stage COPD, and medical 
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interventions would not reverse the decline). It is appro-
priate then to discuss the patient’s condition with his fam-
ily with the goal of discontinuing life-sustaining interven-
tions. These discussions should be done with sensitivity, 
compassion and empathy. Palliative care should be pro-
vided to alleviate his symptoms and to support the family 
until his death and beyond in their bereavement.

Case 4
A 67-year old widow, an immigrant from southern In-

dia, is living with her son and his family in Wisconsin, 
USA. She was experiencing nausea, lack of appetite and 
weight loss for a few months. During the past week, she 
also had dark yellow urine, and yellow coloration of her 
skin. She has basic knowledge of English. She was brought 
to a multi-specialty teaching hospital by her son, who in-
formed the doctor that his mother has “jaundice,” and 
instructed that, if any serious life-threatening disease was 
found, not to inform her. He asked that all information 
should come to him, and if there is any cancer not to treat 
it, since she is older and frail. Investigations in the hospi-
tal reveals that she has pancreatic cancer, and chemother-
apy, while not likely to cure, would prolong her life.

Comment. In some ancient cultures, authority is given 
to members of the family (especially senior men) to make 
decisions that involve other members on marriage, job, 
and health care. The woman in this case is a dependent of 
her son, and given this cultural perspective, the son can 
rightfully claim to have the authority to make health-care 
decisions for her. Thus, the physician is faced with mul-
tiple tasks that may not be consonant. To respect cultural 
values [33], to directly learn the patient’s preferences, to 
comply with the American norm of full disclosure to the 
patient, and to refuse the son’s demands.

The principle of autonomy provides the patient the 
option to delegate decision-making authority to another 
person. Therefore, the appropriate course would be to 
take the tactful approach of directly informing the patient 
(with a translator if needed), that the diagnosed disease 
would require decisions for appropriate treatment. The 
physician should ascertain whether she would prefer to 
make these decisions herself, or whether she would prefer 
all information to be given to her son, and all decisions to 
be made by him.

Case 5
A 45-year-old woman had laparotomy and cholecys-

tectomy for abdominal pain and multiple gall stones. 
Three weeks after discharge from the hospital, she re-
turned with fever, abdominal pain, and tenderness. She 

was given antibiotics, and as her fever continued, lapa-
rotomy and exploration were undertaken; a sponge left 
behind during the recent cholecystectomy was found. It 
was removed, the area cleansed, and incision closed. An-
tibiotics were continued, and she recovered without fur-
ther incident and was discharged. Should the surgeon in-
form the patient of his error?

Comment. Truth-telling, a part of patient autonomy is 
very much applicable in this situation and disclosure to 
patient is required [34–36]. The mistake caused harm to 
the patient (morbidity and readmission, and a second sur-
gery and monetary loss). Although the end result remedied 
the harm, the surgeon is obligated to inform the patient of 
the error and its consequences and offer an apology. Such 
errors are always reported to the Operating Room Com-
mittees and Surgical Quality Improvement Committees of 
US Hospitals. Hospital-based risk reduction mechanisms 
(e.g., Risk Management Department) present in most US 
hospitals would investigate the incident and come up with 
specific recommendations to mitigate the error and elimi-
nate them in the future. Many institutions usually make 
financial settlements to obviate liability litigation (fees and 
hospital charges waived, and/or monetary compensation 
made to the patient). Elsewhere, if such mechanisms do 
not exist, it should be reported to the hospital. Acknowl-
edgment from the hospital, apologies from the institution 
and compensation for the patient are called for. Whether 
in US or elsewhere, a malpractice suit is very possible in 
this situation, but a climate of honesty substantially reduc-
es the threat of legal claims as most patients trust their phy-
sicians and are not vindictive.

Case(s) 6
The following scenario is at a city hospital during the 

peak of the COVID-19 pandemic: A 74-year-old woman, 
residing in an assisted living facility, is brought to the ED 
with shortness of breath and malaise. Over the past 4 days 
she had been experiencing dry cough, lack of appetite, 
and tiredness; 2 days earlier, she stopped eating and start-
ed having a low-grade fever. A test for COVID-19 under-
taken by the assisted living facility was returned positive 
on the morning of the ED visit.

She, a retired nurse, is a widow; both of her grown chil-
dren live out-of-state. She has had hypertension for many 
years, controlled with daily medications. Following 2 
strokes, she was moved to an assisted living facility 3 years 
ago. She recovered most of her functions after the strokes 
and required help only for bathing and dressing. She is 
able to answer questions appropriately but haltingly, be-
cause of respiratory distress. She has tachypnea (34/min), 
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tachycardia (120/min), temperature of 101°F, BP 100/60 
and 90% O2 saturation (on supplemental O2 of 4 L/min). 
She has dry mouth and tongue and rhonchi on lung aus-
cultation. Her respiratory rate is increasing on observa-
tion and she is visibly tiring.

Another patient is now brought in by ambulance; this 
is a 22-year-old man living in an apartment and has had 
symptoms of “flu” for a week. Because of the pandemic, 
he was observing the recommended self-distancing, and 
had no known exposure to coronavirus. He used saline 
gargles, acetaminophen, and cough syrup to alleviate his 
sore throat, cough, and fever. In the past 2 days, his symp-
toms worsened, and he drove himself to a virus testing 
station and got tested for COVID-19; he was told that he 
would be notified of the results. He returned to his apart-
ment and after a sleepless night with fever, sweats, and 
persistent cough, he woke up and felt drained of all 
strength. The test result confirmed COVID-19. He then 
called for an ambulance.

He has been previously healthy. He is a non-smoker 
and uses alcohol rarely. He is a second-year medical stu-
dent. He is single, and his parents and sibling live hun-
dreds of miles away.

On examination, he has marked tachypnea (> 40/min), 
shallow breathing, heart rate of 128/min, temperature of 
103°F and O2 saturation of 88 on pulse oximetry. He ap-
pears drowsy and is slow to respond to questions. He is 
propped up to a sitting position as it is uncomfortable for 
him to be supine. Accessory muscles of neck and inter-
costals are contracting with each breath, and on ausculta-
tion, he has basilar crackles and scattered rhonchi. His O2 
saturation drops to 85 and he is in respiratory distress 
despite nebulized bronchodilator treatment.

Both of these patients are in respiratory failure, clini-
cally and confirmed by arterial blood gases, and are in 
urgent need of intubation and mechanical ventilation. 
However, only one ventilator is available; who gets it?

Comment. The decision to allocate a scarce and poten-
tially life-saving equipment (ventilator) is very difficult as 
it directly addresses the question “Who shall live when not 
everyone can live? [5]. This decision cannot be emotion-
driven or arbitrary; nor should it be based on a person’s 
wealth or social standing. Priorities need to be established 
ethically and must be applied consistently in the same in-
stitution and ideally throughout the state and the country. 
The general social norm to treat all equally or to treat on 
a first come, first saved basis is not the appropriate choice 
here. There is a consensus among clinical ethics scholars, 
that in this situation, maximizing benefits is the dominant 
value in making a decision [37]. Maximizing benefits can 

be viewed in 2 different ways; in lives saved or in life-years 
saved; they differ in that the first is non-utilitarian while 
the second is utilitarian. A subordinate consideration is 
giving priority to patients who have a better chance of sur-
vival and a reasonable life expectancy. The other 2 consid-
erations are promoting and rewarding instrumental value 
(benefit to others) and the acuity of illness. Health-care 
workers (physicians, nurses, therapists etc.) and research 
participants have instrumental value as their work bene-
fits others; among them those actively contributing are of 
more value than those who have made their contributions. 
The need to prioritize the sickest and the youngest is also 
a recognized value when these are aligned with the domi-
nant value of maximizing benefits. In the context of CO-
VID-19 pandemic, Emanuel et al. [37] weighed and ana-
lyzed these values and offered some recommendations. 
Some ethics scholars opine that in times of a pandemic, 
the burden of making a decision as to who gets a ventilator 
and who does not (often a life or death choice) should not 
be on the front-line physicians, as it may cause a severe 
and life-long emotional toll on them [35, 36]. The toll can 
be severe for nurses and other front-line health-care pro-
viders as well. As a safeguard, they propose that the deci-
sion should rest on a select committee that excludes doc-
tors, nurses and others who are caring for the patient(s) 
under consideration [38].

Both patients described in the case summaries have 
comparable acuity of illness and both are in need of me-
chanical ventilator support. However, in the dominant 
value of maximizing benefits the two patients differ; in 
terms of life-years saved, the second patient (22-year-old 
man) is ahead as his life expectancy is longer. Addition-
ally, he is more likely than the older woman, to survive 
mechanical ventilation, infection, and possible complica-
tions. Another supporting factor in favor of the second 
patient is his potential instrumental value (benefit to oth-
ers) as a future physician.

Unlike the other illustrative cases, the scenario of these 
2 cases, does not lend itself to a peaceful and fully satisfac-
tory resolution. The fairness of allocating a scarce and 
potentially life-saving resource based on maximizing 
benefits and preference to instrumental value (benefit to 
others) is open to question. The American College of 
Physicians has stated that allocation decisions during re-
source scarcity should be made “based on patient need, 
prognosis (determined by objective scientific measure 
and informed clinical judgment) and effectiveness (i.e., 
likelihood that the therapy will help the patient to recov-
er), … to maximize the number of patients who will re-
cover” [39].
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Conclusion

This review has covered basics of ethics founded on 
morality and ethical principles with illustrative examples. 
In the following segment, professionalism is defined, its 
alignment with ethics depicted, and virtues desired of a 
physician (inclusive term for medical doctor regardless of 
type of practice) are elucidated. It concludes with my vi-
sion of an integrated model for patient care.

The core of professionalism is a therapeutic relation-
ship built on competent and compassionate care by a 
physician that meets the expectation and benefits a pa-
tient. In this relationship, which is rooted in the ethical 
principles of beneficence and nonmaleficence, the physi-
cian fulfills the elements shown in Table 3. Professional-
ism “demands placing the interest of patients above those 
of the physician, setting and maintaining standards of 
competence and integrity, and providing expert advice to 
society on matters of health” [26, 40].

Drawing on several decades of experience in teaching 
and mentoring, I envisage physicians with qualities of 
both “heart” and “head.” Ethical and humanistic values 
shape the former, while knowledge (e.g., by study, re-
search, practice) and technical skills (e.g., medical and 

Table 3. Physicians obligations

•  Cure of disease when possible

•  Maintenance or improvement of functional status and quality 
of life (relief of symptoms and suffering)

•  Promotion of health and prevention of disease

•  Prevention of untimely death

•  Education and counseling of patients (condition and prognosis)

•  Avoidance of harm to the patient in the course of care

•  Providing relief and support near time of death (end-of-life care)

Patient
care

Knowledge skills
(Medical & technical) 

Practice-based learning skills
(Interpersonal & communication)  

Caring

Professional virtues
(Compassion, discernment, trustworthiness, integrity, conscientiousness)

Ethical principles
(Beneficence, nonmaleficence, autonomy, justice)

Morality
(Common & particular)

Fig. 1. Integrated model of patient care.
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surgical procedures) form the latter. Figure 1 is a repre-
sentation of this model. Morality that forms the base of 
the model and ethical principles that rest on it were previ-
ously explained. Virtues are linked, some more tightly 
than others, to the principles of ethics. Compassion, a 
prelude to caring, presupposes sympathy, is expressed in 
beneficence. Discernment is especially valuable in deci-
sion-making when principles of ethics collide. Trustwor-
thiness leads to trust, and is a needed virtue when pa-
tients, at their most vulnerable time, place themselves in 
the hands of physicians. Integrity involves the coherent 
integration of emotions, knowledge and aspirations while 
maintaining moral values. Physicians need both profes-
sional integrity and personal integrity, as the former may 
not cover all scenarios (e.g., prescribing ineffective drugs 
or expensive drugs when effective inexpensive drugs are 
available, performing invasive treatments or experimen-
tal research modalities without fully informed consent, 
any situation where personal monetary gain is placed 
over patient’s welfare). Conscientiousness is required to 
determine what is right by critical reflection on good ver-
sus bad, better versus good, logical versus emotional, and 
right versus wrong.

In my conceptualized model of patient care (Fig. 1), 
medical knowledge, skills to apply that knowledge, 

technical skills, practice-based learning, and communi-
cation skills are partnered with ethical principles and 
professional virtues. The virtues of compassion, dis-
cernment, trustworthiness, integrity, and conscien-
tiousness are the necessary building blocks for the vir-
tue of caring. Caring is the defining virtue for all health-
care professions. In all interactions with patients, 
besides the technical expertise of a physician, the hu-
man element of caring (one human to another) is need-
ed. In different situations, caring can be expressed ver-
bally and non-verbally (e.g., the manner of communi-
cation with both physician and patient closely seated, 
and with unhurried, softly spoken words); a gentle 
touch especially when conveying “bad news”; a firmer 
touch or grip to convey reassurance to a patient facing 
a difficult treatment choice; to hold the hand of a pa-
tient dying alone). Thus, “caring” is in the center of the 
depicted integrated model, and as Peabody succinctly 
expressed it nearly a hundred years ago, “The secret of 
the care of the patient is caring for the patient” [41].
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Population Group Abortion Rates and Lifetime
Incidence of Abortion: United States, 2008–2014

Rachel K. Jones, PhD, and Jenna Jerman, MPH

Objectives. To assess the prevalence of abortion among population groups and

changes in rates between 2008 and 2014.

Methods. We used secondary data from the Abortion Patient Survey, the American

Community Survey, and theNational Survey of Family Growth to estimate abortion rates.

Weused information from theAbortionPatient Survey to estimate the lifetime incidence

of abortion.

Results. Between 2008 and 2014, the abortion rate declined 25%, from 19.4 to

14.6 per 1000 women aged 15 to 44 years. The abortion rate for adolescents aged

15 to 19 years declined 46%, the largest of any group. Abortion rates declined for all

racial and ethnic groups but were larger for non-White women than for non-

Hispanic White women. Although the abortion rate decreased 26% for women with

incomes less than 100% of the federal poverty level, this population had the highest

abortion rate of all the groups examined: 36.6. If the 2014 age-specific abortion

rates prevail, 24% of women aged 15 to 44 years in that year will have an abortion by

age 45 years.

Conclusions. The decline in abortion was not uniform across all population groups.

(Am J Public Health. 2017;107:1904–1909. doi:10.2105/AJPH.2017.304042)

See also Foster, p. 1860.

Abortion is a commonmedical procedure
and an important component of public

health.1,2 In 2014, 926 190 abortions were
performed in the United States; the abortion
rate was 14.6 abortions per 1000 women
aged 15 to 44 years, meaning that in that year
1.5% of women of reproductive age had an
abortion.3 In 2008, it was estimated that
30% of women aged 15 to 44 years would
have an abortion by age 45 years if the pre-
vailing rate continued,4 and this figure is often
used to demonstrate the commonality of
abortion.2,5 However, the abortion rate has
declined substantially since that time—14%
between 2011 and 2014 alone3—and it is
likely that the estimate of the lifetime in-
cidence of abortion has also declined.

In addition to fewer women having
abortions, the characteristics of the women
who obtained them has changed. In 2014,
49% of abortion patients had family incomes
below 100% of the federal poverty level,
a significant increase from 42% in 2008.6

Adolescents accounted for a significantly

smaller share of abortion patients: 12% in
2014 compared with 18% in 2008. Low-
income and younger women have tradi-
tionally been at increased risk for unintended
pregnancy and, in turn, abortion. Changes in
the prevalence of abortion for these and other
groups, as measured by the abortion rate,
could inform strategies to reduce disparities in
access to family planning services and other
types of reproductive health care.

We combined information on abortion
rates and the characteristics of women who
have abortions to determine if declines in
abortion were experienced by all populations
of women. Specifically, we estimated abor-
tion rates in 2014 according to age, income,
race and ethnicity, and other characteristics,
and we also examined changes in population

rates since 2008, the last year these measures
were generated. Finally, we provide an
updated estimate of the lifetime incidence of
abortion.

METHODS
We used secondary data from multiple

sources to construct 2 measures: population
group abortion rates, for comparisons be-
tween 2008 and 2014, and the lifetime in-
cidence of abortion for 2014. We relied on
3 data sets to calculate these estimates: the
Guttmacher Institute’s 2014 Abortion Patient
Survey (APS), the American Community
Survey (ACS), and the National Survey of
Family Growth (NSFG). We used Stata
14.2 (StataCorp, College Station, TX) to
analyze these data. The US federal govern-
ment makes ACS and NSFG publicly avail-
able. The APS is currently available only to
the study team and provides information
about a hard-to-reach population; thus, we
have summarized the data collection, and
we provide more detailed information in
Appendix A (available as a supplement to
the online version of this article at http://
www.ajph.org).

The 2014 APS provides information on
the characteristics of US women obtaining
abortions (including both medical and sur-
gical) in that year. This was the Guttmacher
Institute’s fifth national survey of abortion
patients. As in past surveys, patients at facilities
that reported fewer than 30 abortions in
2011 were excluded because of the high
likelihood that these facilities would per-
form few or no abortions during the survey
period. Their exclusion can cause little bias
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because these facilities accounted for less
than 1% of all reported procedures in 2014.3

The 2014 APS used the samemethodology as
previous surveys with 1 exception: it did not
include patients obtaining abortions at hos-
pital facilities. We excluded these facilities
because of past recruitment and logistical
challenges. In 2014, hospitals with caseloads
of 30 or more abortions accounted for 4% of
all abortions.3

The 2014 APS survey design randomly
sampled 113US nonhospital facilities selected
from a database of all clinics and physician’s
offices where abortions were known to be
performed in 2011,7 with updates for new
facilities known to have started providing
abortion services between 2011 and 2014.
We stratified the database by provider type
(clinics and private physicians’ offices) and
caseload (30–399; 400–1999; 2000–4999;
and 5000 or more abortions) and then listed
them by census region and state within each
stratum to ensure that the sample was geo-
graphically representative. Every nth facility
was sampled. Facilities were asked to ad-
minister the questionnaire to all women who
obtained an abortion during the fielding
period, which ranged from 2 to 12 weeks. If
a facility declined to participate or did not
obtain usable questionnaires from at least half
of the target population, it was replaced by the
next facility in its stratum, which was usually
in the same state or in a neighboring state in
the same region. Between April 2014 and
June 2015, 87 facilities participated in the
study.

The survey collected information directly
from abortion patients, using a 4-page, paper-
and-pencil, self-administered questionnaire
available in English and Spanish. Envelopes
were provided so that staff could not see
patients’ responses.

Participating facilities reported performing
11 024 abortions during the sampling period;
usable datawere collected from8380women,
for a response rate of 76%. We constructed
weights to correct for any bias produced by
patient nonresponse and deviation from the
original sampling plan. We used survey items
on age, union status, race and ethnicity,
foreign-born status, education, number of
previous births, and poverty.

Information on the characteristics of all
women aged 15 to 44 years comes from 2
surveys: the ACS and the NSFG. The ACS is

a monthly government survey of more than
2 million households conducted by the US
Census Bureau, and the sample is selected
to represent the civilian noninstitutional
population.8 We used the 2014, 1-year
supplemental file of the ACS to estimate
distributions of age group, race and ethnicity,
education (among women aged 20 years
and older), foreign-born status, and poverty
for US women aged 15 to 44 years. We
used the 2013 to 2015 NSFG to estimate
union status and number of previous births
because this information was not available in
the ACS. The NSFG, which is overseen by
the National Center for Health Statistics,
collected data on pregnancy, childbearing,
and related measures from a nationally rep-
resentative sample of 5699 US women
aged 15 to 44 years between July 2013 and
July 2015.9

We applied weights to the APS, ACS, and
NSFG data to generate frequency distribu-
tions. We applied these patient and pop-
ulation characteristics to the total number of
abortions and total number of US women
aged 15 to 44 years. Estimates of the total
number of abortions in 2014 come from
the Guttmacher Institute, which conducts
a periodic census of all known abortion
providers.3 Population figures for the total
number of women aged 15 to 44 years come
from the US Census Bureau July 1, 2014,
estimates.10

We calculated population group abortion
rates by dividing the number of abortions in
a specific group by the number of women in
that group in the US population; we then
multiplied this figure by 1000. We rounded
population figures for both abortion patients
and all women to the nearest tenth.

Our analysis focused on changes in abor-
tion rates by demographic characteristic for
the period between 2008 and 2014, because
2008was the nextmost recent APS. Abortion
rates for 2008 were published,4 but we ad-
justed them to be comparable with the 2014
analysis. The previous study relied on the
2008 Current Population Survey to estimate
population characteristics. However, the
ACS is now considered more accurate than
the Current Population Survey, so we rees-
timated population characteristics used to
construct the 2008 abortion rates using the
2008 ACS. Additionally, on the basis of the
2010 Census, the Census Bureau

retrospectively adjusted population totals for
the years 2006 through 2010; thus, we relied
on the updated 2008 count ofwomen aged 15
to 44 years. Finally, the 2008 APS included
hospital abortion patients, and the 2014
survey did not. Tomake the data comparable,
we excluded the 402 patients in the 2008 APS
(4.2% of the sample) obtaining abortions at
hospitals.

As a sensitivity analysis, we compared the
demographic profiles of hospital and non-
hospital patients in 2008 to determine
whether their exclusion appeared to bias the
sample (Table A, available as a supplement to
the online version of this article at http://
www.ajph.org). The 2 groups differed sig-
nificantly on 2 of the 8 characteristics we
examined. Relative to patients obtaining
abortions at clinics and physicians’ offices,
a larger proportion of hospital patients were
aged 25 to 29 years (28.2% compared with
24.2%). They were also less educated: 22.7%
had not graduated from high school com-
pared with 11.9% of nonhospital abortion
patients. Despite these differences, the non-
hospital sample was very similar to the full
sample on these 2 characteristics, and it is
unlikely that the exclusion of the hospital
patients biased the sample.

To estimate the lifetime incidence of
abortion, or the proportion of women of
reproductive age who will have an abortion
by age 45 years, we adopted themethodology
developed by Forrest.11 We used data from
the 2014 APS to determine the proportion
of women who were obtaining first abor-
tions in each of the following age groups:
younger than 15, 15 to 17, 18 to 19, 20 to 24,
25 to 29, 30 to 34, 35 to 39, and 40 years and
older. Because first abortion rates for the
youngest abortion patients are traditionally
lower than are those for older adolescents, we
estimated age-specific abortion rates sepa-
rately for adolescents younger than 15 years.

Although standard demographic analyses
restrict the population denominator to
women aged 15 to 44 years, this component
of the analysis estimates abortion rates for
adolescents younger than 15 years, using
those aged 14 years as the denominator.
(We did not calculate an overall abortion
rate for those younger than 15 years because
this group is so small.) We applied these
proportions to the age-specific abortion
rates to obtain age-specific first abortion rates.
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We obtained the cumulative first abortion
rate, or proportion of women estimated to
have had an abortion by the time they reach
the end of a specified age range, by multi-
plying each age-specific first abortion rate
by the number of years in that age group
(e.g., the 15–17 years age group had a mul-
tiplier of 3) and summing all age groups up to
that age group.

RESULTS
Between 2008 and 2014 the national

abortion rate declined 25%, from 19.4 to 14.6
abortions per 1000 women aged 15 to 44
years (Table 1). Abortion rates decreased
among all groups of women examined in the
analysis. However, the degree of change
within and among groups varied considerably.

When examined by age group, women
aged 20 to 24 years accounted for the largest
share of abortions and also had the highest
abortion rate: 28.0 per 1000. The second
highest abortion rate was among those aged
25 to 29 years: 22.8 per 1000. The drop in
abortion rates between 2008 and 2014 was
particularly marked for individuals aged 15 to
19 years, declining 56% among those aged
15 to 17 years and 41% among women aged
17 to 19 years.

When examined by union status, never
married women accounted for the largest
proportion of abortions in 2014 (45.9%)
and had an abortion rate of 16.9 per 1000.
Women cohabiting with but not married to
their partners had the highest abortion rate:
31.0 per 1000. Between 2008 and 2014,
declines in abortion were most pronounced
for cohabitating women (39%) and lowest for
married women (21%), although the latter
group had a low abortion rate in both periods.

White women accounted for the largest
share of abortions among the 4 racial and
ethnic groups examined (38.7%), although
they had the lowest abortion rate: 10.0 per
1000. Black women were overrepresented
among abortion patients and had the highest
abortion rate: 27.1 per 1000. The decline in
the abortion rate among non-Hispanic Black
women (32%) was greater than that for that
non-Hispanic White women (14%); declines
were also substantial for Hispanic women
(36%) and non-Hispanic women who

TABLE 1—Number of US Abortions and Population Characteristics of Women Aged 15–44
Years in 2014 and Estimated Abortion Rates and Percentage Change in Estimated Rates
Between 2008 and 2014: United States

Abortions in 2014
No. Abortions per 1000

Women

Characteristic No. % (95% CI)
All Women in 2014,

No. (%) 2008a 2014 % Change

Total 926 190 63 397 514 19.4 14.6 –25

Age group, y

< 15 2 220 0.2 (0.2, 0.4) NA NA NA NA

15–19 108 360 11.7 (10.9, 13.0) 10 333 790 (16.3) 19.4 10.5 –46

15–17 31 610 3.4 (3.0, 3.9) 6 086 160 (9.6) 11.8 5.2 –56

18–19 76 360 8.2 (7.5, 9.0) 4 247 630 (6.7) 30.3 18.0 –41

20–24 310 980 33.6 (32.3, 34.9) 11 094 560 (17.5) 39.9 28.0 –30

25–29 245 260 26.5 (25.4, 27.5) 10 777 580 (17.0) 28.8 22.8 –21

30–34 147 450 15.9 (14.9, 16.9) 10 714 180 (16.9) 17.2 13.8 –20

35–39 84 060 9.1 (8.2, 10.0) 10 016 810 (15.8) 9.5 8.4 –11

‡ 40b 28 300 3.1 (2.7, 3.5) 10 460 590 (16.5) 3.2 2.7 –16

Union status

Married 132 540 14.3 (13.2, 15.5) 24 167 130 (38.1) 7.0 5.5 –21

Cohabiting, not married 287 120 31.0 (29.8, 32.3) 9 256 040 (14.6) 50.9 31.0 –39

Never married, not cohabiting 425 210 45.9 (44.2, 47.7) 25 175 150 (39.7) 23.1 16.9 –27

Previously married, not

cohabiting

81 500 8.8 (7.9, 9.7) 4 803 000 (7.6) 23.4 17.0 –28

Race/ethnicity

Non-Hispanic White 358 810 38.7 (34.6, 43.0) 36 009 790 (56.8) 11.6 10.0 –14

Non-Hispanic Black 255 630 27.6 (23.6, 32.1) 9 446 230 (14.9) 39.8 27.1 –32

Non-Hispanic other 81 960 8.8 (7.7, 10.1) 5 033 760 (7.9) 26.6 16.3 –39

Hispanic 229 790 24.8 (20.8, 29.3) 12 679 500 (20.0) 28.4 18.1 –36

Foreign-born

No 776 800 83.9 (81.5, 86.1) 52 493 140 (82.8) 19.7 14.8 –25

Yes 149 390 16.1 (13.9, 18.5) 10 904 370 (17.2) 19.0 13.7 –28

Hispanic and foreign-born 73 910 8.0 (6.4, 9.8) 5 078 140 (8.0) 16.5 14.6 –12

Educationc

< high school 71 700 8.8 (7.6, 10.1) 5 041 050 (9.5) 21.2 14.2 –33

High school graduate or GED 227 920 27.9 (26.4, 29.6) 11 408 700 (21.5) 23.6 20.0 –15

Some college or associate

degree

337 930 41.4 (39.8, 43.1) 19 209 070 (36.2) 21.5 17.6 –18

‡ college graduate 178 550 21.9 (20.0, 23.9) 17 351 840 (32.7) 13.4 10.3 –23

Previous births

0 376 770 40.7 (38.1, 43.2) 29 086 780 (45.9) 17.3 13.0 –25

1 242 750 26.2 (25.0, 27.5) 11 031 170 (17.4) 32.0 22.0 –31

‡ 2 306 660 33.1 (31.1, 35.2) 23 273 230 (36.7) 17.3 13.2 –24

Family income as % of federal poverty

level

< 100 457 070 49.4 (46.6, 52.1) 12 489 310 (19.7) 49.5 36.6 –26

100–199 237 730 25.7 (24.5, 26.8) 12 463 960 (19.7) 28.0 19.1 –32

‡ 200 231 360 25.0 (22.6, 27.4) 38 482 290 (60.7) 9.4 6.0 –36

Note. CI = confidence interval; GED=general equivalency diploma; NA=not available.
aOn the basis of previously published abortion rates (Jones andKavanaugh4) and adjusted to account for
updated population figures and to exclude nonhospital abortions.
bDenominator is women aged 40–44 years.
cAmong women aged 20 years and older.
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identified with a race other than Black or
White (39%).

The majority of abortions in 2014 (83.9%)
were obtained by women born in the United
States. Foreign-born women had an abortion
rate that was slightly lower than that of
US-born women, 13.7 and 14.8 per 1000,
respectively, and rates for both groups de-
clined approximately the same amount. The
abortion rate for foreign-born Hispanic
women, 14.6 per 1000, was lower than was
the abortion rate for all Hispanic women,
18.1 per 1000.

In 2014, 1 in 5 abortion patients (aged 20
years and older) had a college degree, and this
group had the lowest abortion rate, 10.3 per
1000, compared with 14.2 to 20.0 per 1000
for the other education groups. Declines in
abortion were steepest for women aged 20
years and older who had not graduated from
high school (33%).

The majority of abortion patients in 2014
had previously given birth.Womenwith only
1 previous birth had a higher abortion rate,
22.0 per 1000, than did both women with
more than 1 previous birth, 13.2 per 1000,
and nulliparous women, 13.0 per 1000. The
decline in abortion among women with 1
child (31%) was slightly higher than was that
for women with no (25%) or 2 or more
children (24%).

Women with family incomes less than
100% the federal poverty level accounted
for almost half of all abortion patients in

2014, and this group had the highest
abortion rate of all groups we examined;
36.6 per 1000. As income levels increased,
the abortion rate decreased; women in the
highest income group had an abortion rate
less than half the national rate: 6.0 per 1000.
Although abortion declined for all income
groups between 2008 and 2014, poor
women experienced the smallest decline
(26%), and the declines grew greater with
income.

Weused age-specific first abortion rates to
estimate the lifetime incidence of abortion
(Table 2). In 2014, almost all abortion pa-
tients younger than 15 years were obtaining
a first abortion (96.1%) and, the first abortion
rate was the same as their age-specific
abortion rate: 1.1 per 1000 (Figure A,
available as a supplement to the online
version of this article at http://www.ajph.
org). The overwhelming majority of ado-
lescents aged 15 to 17 years were also
obtaining their first abortion (93.1%),
resulting in a first abortion rate that was only
slightly lower than was their age-specific
abortion rate (4.8 compared with 5.2 [per
1000]). We obtained the cumulative first
abortion rate for those aged 15 to 17 years by
multiplying their first abortion rate by 3 (to
account for the 3 years in the age group) and
adding this to the first abortion rate for ad-
olescents younger than 15 years.

Women aged 40 years and older had
a cumulative first abortion rate of 236.7 per

1000, meaning that an estimated 23.7% of
women aged 15 to 44 years in 2014 will have
an abortion by age 45 years if the 2014
abortion rates continue throughout their
reproductive lives. Correspondingly, an es-
timated 4.6% of women will have had an
abortion by age 20 years and 19% by aged
30 years.

DISCUSSION
The US abortion rate fell 25% between

2008 and 2014, but this decline was not
uniform across all population groups.

The decline in the abortion rate was
largest, 46%, for young women aged 15 to 19
years. This parallels the 23% drop in the ad-
olescent birth rate over the same period.12,13

Recent research suggests that most of the
decline in adolescent fertility between 2007
and 2012 was a result of changes in contra-
ceptive use, including increased reliance on
long-acting reversible contraception (LARC)
such as the IUD (intrauterine device) and
implants.14

Changes in contraceptive use were likely
an important factor behind the steep drop in
abortion among adult women, as well.15

Reliance on LARC among all contraceptive
users increased 130% between 2007 and 2009
and continued into 2011, although at a slower
pace.16 Between 2011 and 2014, LARC use
increased 48% among clients at federally
funded family planning clinics,17 and this
pattern may apply to all women of repro-
ductive age. A recent study found that, for the
first time in 2 decades, typical use failure rates
for condoms improved.18 This may also have
contributed to the decline in abortion because
it is the second most common reversible con-
traceptive method.19

For the first time in 2 decades, the abortion
rate declined among women with incomes
less than 100% the federal poverty level.20

Still, the abortion rate for this group was the
highest of all the groups examined, and
the decrease in abortion was less pronounced
than was that for higher income women.
Between 2008 and 2014, the number of
state abortion restrictions increased,21 and
research suggests that some of these re-
strictions made abortion more difficult for
women to access in at least some states.3,22–24

We might expect these types of laws to

TABLE 2—Abortion Rate, Percentage of First Abortions, First Abortion Rate, andCumulative
First Abortion Rate of Women Aged 15–44 Years, All by Age: United States, 2014

Age at Outcome,
Years

No. Abortions
per 1000 Women

% Obtaining First
Abortion (95% CI)

No. First Abortions
per 1000 Women

Cumulative First
Abortion Rate

< 15a 1.1 96.1 (77.5, 99.4) 1.1 1.1

15–17 5.2 93.1 (89.8, 95.5) 4.8 15.6

18–19 18.0 84.7 (81.8, 87.2) 15.2 46.0

20–24 28.0 61.9 (59.2, 64.5) 17.4 132.8

25–29 22.8 47.0 (44.3, 49.6) 10.7 186.2

30–34 13.8 41.2 (38.3, 44.2) 5.7 214.6

35–39 8.4 39.9 (35.4, 44.7) 3.4 231.3

‡ 40b 2.7 39.9 (32.9, 47.3) 1.1 236.7

Total 14.6 55.0 (53.2, 56.9) 8.0 236.7

Note : CI = confidence interval.
aDenominator is women aged 14 years.
bDenominator is women aged 40–44 years.
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have the greatest impact on low-income
women, resulting in even more of a decline
in abortion for this group relative to others.
That this was not the case may be because
of several factors. The most recent research
available suggests that in 2009 through 2012
reliance on LARC was as common for
women with family incomes less than 100%
the federal poverty level as for higher income
women.16 However, if LARC or other
highly effective contraceptive methods be-
came less accessible to low-income women
in recent years, this could have led to dif-
ferential declines in unintended pregnancy
and abortion.

Another factor potentially contributing to
the trends in abortion by income is health
reform. Although federal Medicaid can be
used to pay for abortion only under very
limited circumstances, 15 states use their own
funds to pay for abortions for women with
coverage.6 All but 2 of these 15 states ex-
panded Medicaid eligibility under the Af-
fordableCare Act. Previous research using the
2014 APS found that Medicaid coverage
increased among abortion patients in states
where Medicaid covers abortion, and the
proportion using Medicaid to pay for the
procedure also increased significantly: from
44% in 2008 to 52% in 2014.6 It is possible that
more poor women in states where Medicaid
pays for abortion acquired coverage and were
able to use it to pay for their procedures. This,
in turn, could have increased access to abor-
tion for economically disadvantaged women
in these states.

We found that White women had the
lowest abortion rate of all the racial and
ethnic groups examined, although the de-
cline in abortion was greater for women of
color. It is possible that increased reliance on
LARC and more consistent use of condoms
were more pronounced for non-White
women. For example, previous research
found that the increase in LARC use was
significantly higher among Latina (but not
Black) women than among Whites.16 Al-
ternately, the decline could reflect reduced
access to care. For example, a dispropor-
tionate share of women of color may have
lived in states where abortion restrictions
successfully reduced access to care,3,22,23

or they may have been disproportionately
affected by restrictions in those and other
states. If this was the case, the larger decline in

abortion would actually be an indicator of
racial and ethnic disparities. More research is
needed to better understand the dynamics
behind these declines.

The proportion of women expected to
have an abortion by age 45 years declined
from 30% in 2008 to 24% in 2014. This
pattern parallels, but was less pronounced
than, the decline in the abortion rate during
that same period. That nearly 1 in 4 women is
anticipated to have an abortion during her
reproductive years demonstrates that it is not
an uncommon experience.

Limitations
Our study has several limitations. The APS

data contain some amount of measurement
error. For example, imputation was used to
assign values on key demographic measures
when theywere not provided by respondents.
Social desirabilitymay have affected responses
to survey items about family income, previous
abortion, and other measures. Owing, in part,
to the fact that patients of similar racial and
ethnic backgrounds tend to be concentrated
within facilities, estimates for this character-
istic were more imprecise and had larger
confidence intervals. Thus, the abortion
numbers and rates we calculated should
be considered estimates and not precise
measures.

The information from patients did not
include women who obtained abortions in
a hospital setting. Our analysis of the 2008
APS suggests that their exclusion did not bias
the findings, but it is possible that we would
have detected differences between these 2
populations in 2014 hadwebeen able tomake
the same comparisons. Our estimate of the
lifetime incidence of abortion is on the basis of
patients’ reports of previous terminations.
Underreporting of abortions is common in
nationally representative surveys.25,26 Be-
cause the study questionnairewas filled out by
women obtaining abortions, we expect that
underreporting was less common. Still, if
some women obtaining abortions failed to
report previous abortions, this would mean
that the estimate of the lifetime incidence of
abortion is artificially high.

Conclusions
Disparities in abortion rates correspond

with disparities in unintended pregnancy.15

Not only do women of color and those with
family incomes less than 100% of the federal
poverty level have higher rates of abortion
than doWhite women and those with higher
incomes, but they also have higher rates of
unintended birth. Equitable access to wide-
range family planning and contraceptive
services would better allow women in un-
derserved populations to avoid unintended
pregnancy, but these efforts alone will not
eliminate these disparities. Efforts should also
be devoted to making sure that women who
want abortions are able to have themwithout
having to overcome financial and logistical
barriers.

Laws and policies thatmake abortionmore
difficult to access have a disproportionate
impact on groups overrepresented among
abortion patients, particularly those who are
poor or low income. Future research and
interventions focused on abortion and un-
intended pregnancy should seek to under-
stand the underlying causes of disparities in
these outcomes, because this information
could inform a comprehensive set of policies
and programs that benefit all women.
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VERIFICATION

STATE OF TEXAS §

COUNTY OF ___________ §

Before me, the undersigned notary public, on this day personally appeared Kate Cox,

who declares and states that she is authorized to make this affidavit, that she has read the Verified

Petition for Declaratory Judgment and Application for Temporary Restraining Order and

Permanent Injunction against Defendants (“Petition”) and knows the contents thereof; and,

unless otherwise stated, that the factual statements contained in the Petition are based upon her

personal knowledge, or obtained from others with personal knowledge or from documents, and

are, to the best of her knowledge, true and correct.

____________________
Kate Cox

Sworn to and subscribed before me, the undersigned, this ____ day of ________ 2023.

________________________________

Notary Public, State of Texas
Commission Expires on ____________

4 December

xxxxx

Notarized online using audio-video communication

07/14/2025

Florida

Saint Lucie

Florida

xxxxx
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VERIFICATION

STATE OF TEXAS §

COUNTY OF ___________ §

Before me, the undersigned notary public, on this day personally appeared Justin Cox,

who declares and states that he is authorized to make this affidavit, that he has read the Verified

Petition for Declaratory Judgment and Application for Temporary Restraining Order and

Permanent Injunction against Defendants (“Petition”) and knows the contents thereof; and,

unless otherwise stated, that the factual statements contained in the Petition are based upon his

personal knowledge, or obtained from others with personal knowledge or from documents, and

are, to the best of his knowledge, true and correct.

____________________
Justin Cox

Sworn to and subscribed before me, the undersigned, this ____ day of ________ 2023.

________________________________

Notary Public, State of Texas
Commission Expires on ____________

4 December

07/14/2025

Notarized online using audio-video communication

Florida

Saint Lucie

xxxx

______________

Floridaxxxxx
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CAUSE NO. ____________ 

KATE COX; JUSTIN COX; and DAMLA 
KARSAN, M.D., on behalf of herself, her staff, 
nurses, pharmacists, agents, and patients,  
 

Plaintiffs, 
 
v. 
 
STATE OF TEXAS; ATTORNEY GENERAL 
OF TEXAS, KEN PAXTON, in his official 
capacity as Attorney General of Texas; TEXAS 
MEDICAL BOARD; and STEPHEN BRINT 
CARLTON, in his official capacity as Executive 
Director of the Texas Medical Board,  
 

Defendants. 

 
 
 
 
 
 
 
 
 

IN THE DISTRICT COURT OF 
 
 
 

TRAVIS COUNTY, TEXAS 
 
 

______ JUDICIAL DISTRICT 
 

 

   
[PROPOSED] TEMPORARY RESTRAINING ORDER 

 
On the ___ day of December, 2023, the Court considered Plaintiffs Kate Cox, Justin Cox, 

and Dr. Damla Karsan’s Application for Temporary Restraining Order (“Application”) seeking to 

restrain Defendants State of Texas, Attorney General of Texas, Ken Paxton, Texas Medical Board, 

and Stephen Brint Carlton (“Defendants”), their agents, servants, employees, attorneys, and all 

persons in active concert and participation with Defendants from enforcing Texas’s abortion bans 

and laws, codified at Tex. Health & Safety Code §§ 170A.001-002 (the “Trigger Ban”), Tex. 

Health & Safety Code §§ 171.002(3), 171.203-205 (“S.B. 8”), and 1925 Tex. Penal Code arts. 

1191-96 (the “pre-Roe Ban”), and certain Texas abortion laws utilizing the same medical 

exception, Tex. Health & Safety Code §§ 170A.001-002, 171.002(3), 171.203-205, 171.152, 

171.0124, 285.202, against Plaintiffs Kate and Justin Cox and Plaintiff Dr. Karsan and her staff, 

nurses, pharmacists, agents, and patients. After consideration of the Application and pursuant to 

the Texas Rule of Civil Procedure 680, the Court hereby finds: 
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FINDINGS 

The Court finds that Ms. Cox’s life, health, and fertility are currently at serious risk, and 

she needs a dilation and evacuation (“D&E”) abortion immediately to preserve her life, health, and 

fertility. Ms. Cox’s circumstances meet the medical exception to Texas’s abortion bans and laws. 

Ms. Cox is currently 20 weeks pregnant. Ms. Cox has two young children already, both 

delivered by cesarean surgery (“C-section”). Her third child has been diagnosed with full trisomy 

18. After multiple screenings, ultrasounds, and diagnostic testing, Ms. Cox’s physicians have 

confirmed that her baby may not survive to birth and, if so, will only live for minutes, hours, or 

days.  

The longer Ms. Cox stays pregnant, the greater the risks to her life. Ms. Cox has already 

been to three emergency rooms with severe cramping, diarrhea, and leaking unidentifiable fluid. 

If she is forced to continue this pregnancy, Ms. Cox is at a particularly high risk for gestational 

hypertension, gestational diabetes, fetal macrosomia, post-operative infections, anesthesia 

complications, uterine rupture, and hysterectomy, due to her two prior C-sections and underlying 

health conditions. If she is forced to carry this pregnancy to term, she will likely need a third C-

section. Undergoing a third C-section would make subsequent pregnancies higher risk and make 

it less likely that Ms. Cox would be able to carry another child in the future.  

Dr. Karsan has met Ms. Cox, reviewed her medical records, and believes in good faith, 

exercising her best medical judgment, that a D&E abortion is medically recommended for Ms. 

Cox and that the medical exception to Texas’s abortion bans and laws permits an abortion in Ms. 

Cox’s circumstances. Dr. Karsan, however, cannot risk liability under Texas’s abortion bans and 

laws for providing Ms. Cox’s abortion absent intervention from the Court confirming that doing 

so will not jeopardize Dr. Karsan’s medical license, finances, and personal liberty. 
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Mr. Cox is married to Ms. Cox and is the father of her children. He is ready to assist Ms. 

Cox in obtaining an abortion in Texas but needs assurances from this Court that doing so will not 

violate Texas’s abortion bans and laws.   

The Court finds that (1) Dr. Karsan is a Texas-licensed physician, and (2), consistent with 

Dr. Karsan’s good faith belief and medical recommendation, that Ms. Cox has a life-threatening 

physical condition aggravated by, caused by, or arising from her current pregnancy that places her 

at risk of death or poses a serious risk of substantial impairment of her reproductive functions if a 

D&E abortion is not performed. Ms. Cox’s circumstances thus fall within the medical exception 

to Texas’s abortion bans and laws. Texas law therefore permits Dr. Karsan to perform, induce, or 

attempt an abortion for Ms. Cox, and permits Mr. Cox to assist Ms. Cox in obtaining that abortion.  

This Court further finds that a D&E abortion is the method of abortion medically necessary 

to preserve Ms. Cox’s life, health, and future fertility, and poses far fewer risks than an induction 

or a C-section. 

The Court further finds that the risks to Ms. Cox’s life, health, and fertility do not arise 

from a claim or diagnosis that Ms. Cox would engage in conduct that might result in her own death 

or self-harm. 

Money damages are insufficient to remedy the injuries to Plaintiffs that will result if 

Defendants are not enjoined from instituting civil, criminal, or disciplinary investigations or 

actions under Texas’s abortion bans and laws related to the abortion Ms. Cox is currently seeking. 

Conversely, Defendants will not be harmed if the Court restrains them and anyone in active 

participation or concert with them from enforcing Texas’s abortion bans and laws as applied to the 

abortion Ms. Cox is currently seeking. 
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Defendants are responsible for enforcing Texas’s abortion bans and laws. Defendant State 

of Texas enforces all Texas laws and includes persons acting under color of state law who could 

potentially enforce S.B. 8 and the pre-Roe ban. Defendants Attorney General Paxton, the Texas 

Medical Board, and Stephen Brint Carlton are statutorily empowered to assess civil penalties and 

disciplinary sanctions against anyone who violates the Trigger Ban and other Texas abortion laws. 

Defendants have not disavowed enforcement of these laws in circumstances like Ms. Cox’s, nor 

have they provided any clarity as to how physicians like Dr. Karsan or persons like Mr. Cox should 

interpret the medical exception to Texas’s abortion bans and laws that Defendants enforce. 

Violations of Texas’s abortion bans and laws are subject to heavy penalties, including lifetime 

imprisonment, hundreds of thousands of dollars in fines and penalties, and loss of professional 

license. The Court finds that Plaintiffs are reasonably chilled from performing or aiding in the 

performance of an abortion for Ms. Cox without issuance of temporary relief restraining 

Defendants. 

Defendants were provided notice of the cause of action, the Application, and the hearing 

conducted. Unless Defendants are restrained, Plaintiffs face an imminent threat of irreparable harm 

under Texas’s abortion bans and laws. Judicial intervention is necessary to preserve Plaintiffs’ 

legal right to obtain, provide, aid, or abet the abortion Ms. Cox is currently seeking.  

IT IS HEREBY ORDERED, ADJUDGED AND DECREED that:  

A. A Temporary Restraining Order is entered enjoining Defendants, their officers, 

agents, servants, employees, and attorneys, and those persons in active participation or concert 

with them, from enforcing Texas’s abortion bans and laws, codified at Tex. Health & Safety Code 

§§ 170A.001-002, 171.002(3), 171.203-205, 171.152, 171.0124, 285.202 against Plaintiffs and 

their staff, nurses, pharmacists, agents, and patients, as applied to Ms. Cox’s current pregnancy. 
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B. Defendants shall provide notice of this Temporary Restraining Order to their 

officers, agents, servants, employees, and attorneys, and all other persons in active participation or 

concert with them. 

C. The matter is scheduled for a permanent injunction hearing on the ___ day of 

_____________, 2024, at _______. 

D. Plaintiffs’ bond is set at __________. A law firm check or credit card is sufficient 

to post bond. Upon the filing of the bond required herein, the Clerk of this Court shall issue a 

Temporary Restraining Order in conformity with the law and the terms of this Order Granting 

Plaintiffs’ Application for Temporary Restraining Order. 

E. All parties may be served with notice of this Temporary Restraining Order and of 

the hearing on the request for Permanent Injunction in any matter provided under Rule 21a of the 

Texas Rules of Civil Procedure. 

F. This Temporary Restraining Order shall expire on ______________, 2023, at 5:00 

p.m. 

SIGNED this _______ day of _____________, 2023, at __________ a.m./p.m. 

 

 

    ______________________________________ 

    PRESIDING JUDGE 
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Abstract

The question of whether giving birth as a teenager has negative economic consequences for the mother remains

controversial despite substantial research. In this paper, we build upon existing literature, especially the literature

that uses the experience of teenagers who had a miscarriage as the appropriate comparison group. We show that

miscarriages are not random events, but rather are likely correlated with (unobserved) community-level factors,

casting some doubt on previous findings. Including community-level fixed effects in our specifications lead to

important changes in our estimates. By making use of information on the timing of miscarriages as well as birth

control choices preceding the teenage pregnancies we construct more relevant control groups for teenage mothers.

We find evidence that teenage childbearing likely reduces the probability of receiving a high school diploma by 5 to

10 percentage points, reduces annual income as a young adult by $1,000 to $2,400, and may increase the

probability of receiving cash assistance and decrease years of schooling.
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Effects of Carrying an Unwanted Pregnancy to Term on
Women's Existing Children

Diana Greene Foster, PhD1, Sarah E. Raifman, MSc1, Jessica D. Gipson, PhD2, Corinne H. Rocca, PhD1, and
M. Antonia Biggs, PhD1

Objective To examine how receiving or being denied a wanted abortion affects the subsequent development,
health, caregiving, and socioeconomics of women’s existing children at time of seeking abortion.
Study design The Turnaway Study is a 5-year longitudinal study with a quasi-experimental design. Women were
recruited from January 2008 to December 2010 from 30 abortion facilities throughout the US. We interviewed women
regarding the health and development of their living children via telephone 1 week after seeking an abortion and
semiannually for 5 years. We compare the youngest existing children younger than the age 5 years of women denied
abortion because they presented for care beyond a facility’s gestational limit (Turnaway group) with those of women
who received the abortion (Abortion group). We used mixed-effects regression models to test for differences in
outcomes of existing children of women in the Turnaway group (n = 55 children) compared with existing children
of women in the Abortion group (n = 293 children).
Results From 6 months to 4.5 years after their mothers sought abortions, existing children of women denied abor-
tions had lower mean child development scores (adjusted b −0.04, 95% CI −0.07 to −0.00) and were more likely
to live below the Federal Poverty Level (aOR 3.74, 95% CI 1.59-8.79) than the children of women who received a
wanted abortion. There were no significant differences in child health or time spent with a caregiver other than the
mother.
Conclusions Denying women a wanted abortion may have negative developmental and socioeconomic conse-
quences for their existing children. (J Pediatr 2019;205:183-9).

A pproximately 60% of women in the US who have abortions are already mothers.1 Approximately one-third of women
seeking an abortion say that their reason for wanting to terminate the pregnancy is to care for children they already
have.2,3

The Turnaway Study was designed to examine the consequences of terminating an unwanted pregnancy vs carrying it to term.
We followed 956 women for 5 years, all of whom sought an abortion at 1 of 30 abortion facilities across the country. Some of
the women in the study received the abortion, and some were denied the wanted abortion. Other findings from this study have
indicated that being denied an abortion places women at greater risk of anxiety, stress, and low self-esteem at the time of being
denied an abortion; however, mental health symptoms improve over time whether or not the woman received the abortion.4-7

Women from this study who were denied abortions were more likely to live in poverty,8 to raise children alone, to stay tethered
to an abusive partner,9 and were less likely to have and achieve aspirational plans for the future,10 compared with women who
obtained the wanted abortion. These factors may affect the home environment and resources available to children in the family
and therefore may affect the well-being of existing children in the home. In this article, we investigate the effect of being denied
an abortion on the health and development of women’s existing children at the time of abortion-seeking by comparing the
outcomes of existing children of women who received vs were denied a wanted abortion.

Methods

The Turnaway Study is a 5-year, longitudinal telephone-interview study of the effects
of receiving vs being denied abortion on women’s physical health, mental health,
and socioeconomic well-being, as well as those of their children. Details have been
published previously.11 The study was approved by the Committee for Human Re-
search at the University of California, San Francisco.

Study participants included English- and Spanish-speaking women aged 15 or
older, with no known fetal anomalies or demise, presenting for abortion care between

PEDS:DM Parents’ Evaluation of Developmental Status: Developmental Milestones
TANF Temporary Assistance to Needy Families program
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Foundation, and an anonymous foundation. The authors
declare no conflicts of interest.

0022-3476/$ - see front matter. © 2018 The Author(s). Published by

Elsevier Inc. This is an open access article under the CC BY-NC-ND

license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

https://doi.org10.1016/j.jpeds.2018.09.026

THE JOURNAL OF PEDIATRICS • www.jpeds.com ORIGINAL
ARTICLES

183

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 220 of 429



2008 and 2010 at 30 facilities throughout the US. Recruit-
ment facilities were selected based on the criterion that they
had the latest gestational limit of any other facility within 150
miles. We identified facilities using the National Abortion Fed-
eration directory and contacts within the abortion research
community. Women were recruited into 1 of 3 designated study
groups in a 2:1:1 ratio based on the gestational age limit of the
facility: 1) women receiving an abortion up to 2 weeks under
a facility’s gestational limit, 2) women who received a first-
trimester abortion, and 3) women who were denied an abor-
tion with gestations up to 3 weeks over a facility’s limit.

For this analysis, we compared the outcomes of the exist-
ing children of all women in the study who received an abor-
tion (Abortion group) regardless of original study group with
the outcomes of existing children whose mothers were denied
the abortion and carried the pregnancy to term (Turnaway
group). Women in the Turnaway group who went on to have
an abortion elsewhere were included in the Abortion group.
Previous analyses have shown that women who received an
abortion elsewhere after being turned away were, on average,
a month earlier in pregnancy8; they were less likely to be Latina
and also less likely to have had a difficult time deciding to have
the abortion than women in the Turnaway group who carried
their pregnancies to term.12 Women were interviewed by tele-
phone 8 days after seeking the abortion and then every 6
months for 5 years.

Measures
We collected data on child development, health, socioeco-
nomic well-being, and caregiving of women’s youngest living
child younger than age 5 years at 1 week after abortion-
seeking and every 6 months through 4 years. Child develop-
ment was assessed using the Parents’ Evaluation of
Developmental Status: Developmental Milestones (PEDS:DM)
instrument.13 The PEDS:DM is a parent-reported screening and
surveillance tool for children ages birth to 8 years to assess 6
age-specific measures of child development: fine motor, re-
ceptive language, expressive language, gross motor, self-help,
and social emotional.We used longitudinal reports from mothers
to assess whether the child achieved each milestone (yes/no),
as well as an overall percentage across the 6 milestones. Child
health included any diagnoses and recent attacks of asthma,
physical disabilities, and injuries severe enough to consider
seeking medical attention. Caregiving was assessed by asking
whether the child lived with the mother; hours per week the
child spent with other caregivers; and, for children ages 3 and
4 years, whether they attended preschool. Finally, measures to
assess child’s socioeconomic well-being included questions about
the mother and the household: whether the mother lived with
adult family members, with a male partner, or on her own
(without a male partner or adult family members) and whether
the mother received public assistance from the Women, Infants,
and Children program, Temporary Assistance for Needy Fami-
lies (TANF), and Supplemental Nutritional Assistance Program,
also known as food stamps. We calculated poverty based on
each survey calendar year’s federal poverty threshold, the number
of people sharing expenses in the household,and the total house-

hold income, including public assistance. We measured sub-
jective poverty by asking the woman whether she had enough
money to meet basic living needs, such as food, housing, and
transportation in the previous month. We dichotomized this
outcome to indicate women who reported that they did not
always have enough money to cover basic living expenses.

Our primary independent variable was analytic group
(Turnaway vs Abortion). We also included baseline covariates
that could confound the relationship between the analytic group
and child outcomes. Child-specific covariates included birth
order (first, second, third, and fourth or greater), sex, pres-
ence of a physical disability at baseline, and a time-varying
measure of child age. Maternal covariates were all measured
at baseline and included age, self-reported race/ethnicity (white,
black, Hispanic/Latina, and other), education (less than high
school, high school/General Educational Development, and
more than high school/General Educational Development), and
union status (married, cohabitating, never married and not
cohabiting, previously married and not cohabiting).

Statistical Analyses
We used mixed-effects linear and logistic regression to test for
baseline analytic group differences in mothers’ and youngest
existing children’s characteristics at the time of abortion-
seeking, with random effects for site. We assessed differences
in child development, health, caregiving, and socioeconomic
status over the 5-year study period by analytic group (exist-
ing children in the Turnaway vs Abortion group). Specifi-
cally, we compared outcomes of the youngest existing child to
each woman beginning at the 6-month interview (after mothers
in the Turnaway group gave birth) and continuing at each sub-
sequent interview until the last existing child reached age 5 years.
We present the results of the adjusted analyses for all out-
comes, with the exception of physical disabilities, because the
number of children with physical disabilities was too small to
fit adjusted models. All analyses accounted for clustering by
site and multiple observations per child over time with random
effects. Analyses were performed using Stata 14 (StataCorp,
College Station, Texas).14 Statistical tests are reported at P < .10
and P < .05 using 2-tailed tests. For models in which the ad-
justed model showed significant differences between the Abor-
tion and Turnaway groups, we report marginal predicted
probabilities generated from the adjusted model.

For all analyses, we omitted existing children whose mother
did not complete more than the first interview (n = 26) and
existing children (n = 50) from 1 site where nearly all women
who were turned away went on to get an abortion elsewhere
(Figure). Given the unique health risks for twin births,15 we
also excluded twins (n = 14). In the main analyses, we also ex-
cluded existing children of women in the Turnaway group who
reported that they had a miscarriage (n = 4) or who placed the
new child for adoption (n = 7). As a sensitivity check, we tested
whether there were substantive differences in the results if we
separated the Abortion group into Near-Limit, First Trimes-
ter, and Turnaways who did not give birth (those who placed
the child for adoption, miscarried, or went on to receive an
abortion elsewhere).
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Results

A total of 37.5% (1132/3016) of eligible participants ap-
proached consented to participate. Overall, 956 women seeking
abortions completed baseline interviews between January 2008
and December 2010. At the time of seeking abortion, 603 (63%)
women reported at least one living existing child, and 449 were
younger than age 5 years. Among the 210 mothers in the
Turnaway group who were interviewed, 44 (21%) received an
abortion elsewhere. The final sample of observations of ex-
isting children in this analysis includes 1944 semiannual data
points for 348 children. This includes 293 children of mothers
in the Abortion group (180 from the Near-Limit group, 14 from
women who were initially denied an abortion but received one
elsewhere, and 99 from First-Trimesters) and 55 children of
mothers in the Turnaway group.

Baseline Characteristics
At the time of the baseline survey, 8 days after receipt or denial
of abortion, the average age of youngest existing children at
or younger than age 4.5 years was 2.1 years (range 4 months
to 4.5 years) (Table I). Forty-three percent were only chil-
dren, 29% were the second child, and 28% had a higher birth
order. There were no statistically significant baseline differ-
ences by analytic group in any child demographic character-
istics, child development, child health, caregiving, and most
socioeconomic outcomes, except mothers in the Turnaway
group were more likely than mothers in the Abortion group
to report that they did not always have enough money to pay
for food, housing, and transportation (P < .05).

Differences by Analytic Group from 6 Months to
5 Years Postabortion-Seeking
By 6 months, all women in the Turnaway group had given birth.
The mean child development score from 6 months to 5 years
among existing children in the Turnaway group was 4 per-
centage points lower than that of the existing children of women

in the Abortion group (73% vs 77% of milestones achieved,
ab −0.04, 95% CI −0.07 to −0.003) (Table II). Self-help was
the only 1 of the 6 individual child development domains that
was significantly different by analytic group in adjusted models:
existing children of women in the Turnaway group were less
likely to achieve self-help milestones compared with existing
children of women in the Abortion group (59% vs 93%,
aOR 0.71, 95% CI 0.52-0.97).

In terms of the existing child’s health, we found no signifi-
cant differences in frequency of reported injuries or in epi-
sodes of asthma by analytic group in adjusted analyses
(Table II). In unadjusted analyses, the proportions of exist-
ing children with physical disabilities were not significantly dif-
ferent by group.

There were no differences by analytic group in the odds that
existing children lived with their mothers or in hours spent
with other caregivers. Among 3- and 4-year-old children, ex-
isting children of women in the Turnaway group were more
likely to attend preschool (56% vs 45%, aOR 2.25, 95% CI 1.02-
4.95) than children of mothers in the Abortion group.

We found significant differences in socioeconomic well-
being by analytic group (Table II). Existing children of women
in the Turnaway group had more than 3 times greater odds
of living in a household that received assistance from the
Women, Infants, and Children program (aOR 3.66, 95% CI
1.97-6.79) and TANF (19% vs 10% receiving TANF, aOR 5.34,
95% CI 1.64-17.42,) and also greater odds of living in a house-
hold below the Federal Poverty Level (72% vs 55%, aOR 3.74,
95% CI 1.59-8.79) compared with children of women who re-
ceived an abortion. The household income relative to Federal
Poverty Level was lower among children of women in the
Turnaway group (115% vs 83% of the Federal Poverty Level,
ab −0.32, 95% CI −0.54 to −0.10) than among children of
women who received the abortion. Existing children were more
likely to live in a household in which their mother reported
not having enough money to pay for food, housing, and trans-
portation if their mother was denied vs received the abor-
tion (87% vs 70%, aOR 6.13, 95% CI 2.47-15.22).

Figure. Existing children by analytic group and reason for exclusion.
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Results from sensitivity analyses, in which we examined the
original abortion study groups (Near-Limits and First-
Trimesters) separately instead of combining them into 1 Abor-
tion group were similar in direction, magnitude, and
significance for all but 2 outcomes (Table III; available at
www.jpeds.com). Although analytic group differences for self-
help and overall mean child development were similar in

direction, the differences were no longer statistically signifi-
cant at a P < .05 level (P = .067 and P = .074, respectively).

Discussion

Women’s concerns that having another child may affect their
ability to care for existing children are supported by a limited,

Table I. Characteristics of mothers and existing children by analytic group 1 week after abortion-seeking

Characteristics

Turnaway group Abortion group Total

N = 55 N = 293 N = 348

Mother's characteristics
Age, y, mean (SD) 24.3 (4.7) 25.0 (4.5) 24.9 (4.6)
Race/ethnicity, %

White (reference) 15 27 25
Black 40 37 38
Hispanic/Latina 27 20 21
Other 18 16 16

Highest level of education, %
Less than high school (reference) 22 19 19
High school or GED 35 35 35
More than high school/GED 44 46 46

Union status, %
Married (reference) 20 12 14
Cohabitating 15 21 20
Never married, not cohabiting 56 53 53
Previously married, not cohabiting 9 14 13

Child's characteristics
Age, y, mean (SD) 2.1 (1.1) 2.0 (1.2) 2.1 (1.2)
Female sex, % 42 52 51
Birth order, %

First child (reference) 40 44 43
Second child 33 28 29
Third child 15 18 17
Fourth child or higher 13 11 11

Child's development
Expressive language, % 94 89 90
Fine motor, % 85 87 87
Gross motor, % 75 75 75
Receptive language, % 85 83 84
Social emotional, % 83 90 89
Self-help, % 75 75 75
Overall percentage, mean (SD) 83 (21) 83 (23) 83 (23)

Child's health
Experienced injury in past 6 mo, % 5 9 8
Has asthma, % 18 11 12
Has a physical disability, % 2 1 1

Caregiving
Lives with mother, % 93 96 95
Time with caregiver other than mother, h/wk, mean (SD) 15.6* (20.6) 22.0 (25.3) 21.0 (24.7)
Preschool attendance (among 3 and 4 years old, n = 85), % 31 42 40

Socioeconomics
Mother lives on her own, % 31 39 38
Mother lives with family, % 36 29 30
Mother lives with male partner, % 33 32 32
Household receives assistance from WIC, % 38† 27 28
Household receives TANF, % 24 16 17
Household receives food stamps, % 56 45 47
Household income below the Federal Poverty Level, % 58 63 62
Percent of the Federal Poverty Level, mean (SD) 95 (72) 101 (86) 100 (84)
Missing household income, % 35* 22 24
Not enough money to cover basic living expenses, % 96† 83 85

GED, General Educational Development; WIC, Women, Infants, and Children.
Reference group: Abortion group. Statistical significance is based on mixed-effects regression analyses accounting for clustering by site. Tests for differences compare the Turnaway group with
the Abortion group (the reference group). For categorical variables with more than 2 categories (race/ethnicity, parity, and marital status), we used an omnibus postestimation test to accommodate
multiple category associations.
*P < .10.
†P < .05.
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yet growing body of empirical evidence demonstrating adverse
effects of unintended childbearing, both for the child result-
ing from an unintended pregnancy, as well as for older
siblings.16-21 This study prospectively assessed the effects of access
to wanted abortion care on women’s existing children. We
found slightly lower child development scores and poorer so-
cioeconomic well-being for the existing children of women
denied abortions compared with children whose mothers re-
ceived an abortion. These 2 major findings may be linked. Di-
minished resources may lead to slowed development, as is
supported by the resource-dilution model.22-24 A mother who
is stressed may invest less in her children, emotionally and fi-
nancially. That existing children of women denied abortion were
more likely to live in poorer households is commensurate with
previous research from this same study on the effects of abor-
tion denial on women.8 Although increases in preschool at-
tendance among existing children in the Turnaway group may
help to counterbalance some of the effect of diminished fi-
nancial well-being on their development, we find that any such
benefit is not sufficient to keep development scores on par with
the children of women who received an abortion.

This study has several limitations. The sample size of ex-
isting children at time of abortion-seeking is small in this
study and did not allow us to examine how outcomes varied
over time. We only collected data on the youngest existing
child, which limits our ability to detect effects on other children

in the family. We may not have been sufficiently powered to
detect differences in all the outcomes we measured. Further,
we test many outcomes within 4 domains—socioeconomic,
development, health, and caregiving—raising the possibility
of a type I error. However, the consistency of findings within
the socioeconomic and development domains are reassur-
ing. Our measure of child development, the PEDS:DM, is
primarily used as a screening tool in clinic settings, rather
than in research, and we do not know whether the small
measured differences in development are good indicators of
these children’s long-term well-being. The apparent differ-
ences in subjective poverty at the baseline interview may be
due to the fact that the first interview took place 1 week after
the woman learned that she was going to have a/another
child, so she may have had a heightened sense of inadequate
income. Yet, given the small number of children under study,
our significant findings on child development and poverty
are particularly striking. Future study should include all ex-
isting children and follow more women to examine whether
the results vary by age of the existing child or are concen-
trated in specific ages.

There are 2 mechanisms by which older siblings may be af-
fected by a subsequent unintended pregnancy carried to term.
The resource-dilution model posits that parents’ time, money,
and energy are finite, so as the number of children in a family
increases, resources allocated to any one child decline,

Table II. Differences in outcomes between existing children of mothers in the Turnaway group compared with those
in the Abortion group

Outcomes Measurement
Unadjusted

estimate P value 95% CI
Adjusted*
estimate P value 95% CI

Child development
Expressive language OR 0.55† .029 (0.32-0.94) 0.67 .135 (0.40-1.13)
Fine motor OR 0.57‡ .052 (0.33-1.00) 0.63 .104 (0.35-1.10)
Gross motor OR 0.76‡ .055 (0.57-1.01) 0.73‡ .060 (0.52-1.01)
Receptive language OR 0.81 .206 (0.58-1.12) 0.93 .691 (0.66-1.32)
Social emotional OR 0.92 .627 (0.64-1.31) 1.02 .932 (0.70-1.49)
Self help OR 0.70† .017 (0.52-0.94) 0.71† .033 (0.52-0.97)
Overall percentage PEDS:DM b −0.05† .004 (−0.09 to −0.02) −0.04† .030 (−0.07 to 0.00)

Child health
Injury in the past 6 mo OR 0.78 .508 (0.37-1.64) 0.72 .368 (0.35-1.48)
Asthma OR § 2.92 .259 (0.45-18.73)
Physical disability OR 3.73 .193 (0.51-27.19) §

Caregiving
Hours with caregivers other than mother b −2.97 .220 (−7.71 to 1.78) −2.59 .269 (−7.19 to 2.01)
Preschool attendance (among 3 and 4 years old) OR 1.92‡ .062 (0.97-3.82) 2.25† .045 (1.02-4.95)

Socioeconomic
Mother lives on her own OR 0.74 .560 (0.27-2.04) 0.91 .847 (0.37-2.26)
Mother lives with family OR 1.53 .422 (0.54-4.34) 1.28 .603 (0.50-3.28)
Mother lives with male partner OR 0.96 .952 (0.28-3.35) 0.84 .731 (0.30-2.30)
Household receives WIC OR 3.76† .000 (2.03-6.97) 3.66† .000 (1.97-6.79)
Household receives TANF OR 4.90† .008 (1.52-15.86) 5.34† .005 (1.64-17.42)
Household receives food stamps OR 1.66 .209 (0.75-3.63) 1.51 .294 (0.70-3.24)
Household income below the Federal Poverty Level OR 3.99† .003 (1.58-10.10) 3.74† .002 (1.59-8.79)
Percent of the Federal Poverty Level b −0.37† .003 (−0.62 to −0.13) −0.32† .004 (−0.54 to −0.10)
Not enough money to cover basic living expenses OR 5.59† .000 (2.30-13.63) 6.13† .000 (2.47-15.22)

b, beta coefficient.
Reference group: Abortion group.
*Adjusted models include age, education, race/ethnicity and union status of mother at recruitment, birth order, sex, and time varying age of child at interview and include site and child random
effects.
†P < .05.
‡P < .10.
§Not available; model would not converge.
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ultimately impacting outcomes of all children in the
household.22-24 A second mechanism suggests that apart from
the effects of family size, the occurrence of an unintended preg-
nancy carried to term may negatively impact the woman. These
impacts may result from the woman’s greater stress or de-
pression associated with the unintended pregnancy mea-
sured during the pregnancy,25,26 in the perinatal period,27 or
beyond.20,28 These adverse effects have been shown to extend
beyond the woman to the child resulting from the unin-
tended pregnancy, as well as her existing children, via lower-
quality mother–child relationships20,29,30 more physical
punishment of children,20 a deterioration of the home envi-
ronment,31 and an increase in behavioral problems among boys
whose younger sibling was unintended.31

Efforts to examine the extent of the effects of unintended
childbearing on existing children, however, have been ham-
pered by 3 main methodologic challenges. First, to isolate the
effect of being born from unintended pregnancies, these chil-
dren often are compared with children born from intended
pregnancies. However, the differences in child well-being re-
sulting from this comparison could be confounded by factors
such as the pregnant woman’s circumstances—financial, health,
or relationship status, for example, that might lead to both poor
child outcomes, as well as to the increased likelihood of having
an unintended pregnancy or of retrospectively reporting a preg-
nancy as unintended.

Second, efforts to control for these confounding factors have
compared siblings, one from an unintended pregnancy and one
from an intended pregnancy, within the same family. This ap-
proach, however, may underestimate the effect of unin-
tended pregnancy if there are negative spillover effects from
the unintended pregnancy to the other children in the family.19,31

If other children in the family are negatively affected by the
unintended pregnancy, what is perceived as a family effect may
actually be a consequence of the unintended pregnancy. To
prevent spillover effects, in this study we compared existing
children, otherwise similar, who did and did not experience
an additional sibling from an unintended pregnancy.

Lastly, “unintended pregnancy”—the broad term includ-
ing both unwanted and mistimed pregnancy and most often
used in previous studies—is an inherently complex phenom-
enon to measure. Women may have mixed or ambivalent feel-
ings toward pregnancy,32,33 and these feelings may change over
the course of pregnancy and after childbirth.34 Despite its com-
plexity, many studies examining unintended pregnancy rely on
crude, retrospective measures that are likely to lead to
misclassification of “unintended” pregnancy and underesti-
mate any associated consequences. This small study has over-
come these methodologic challenges to detect an effect on
existing children by whether their mother received or was
denied a wanted abortion. This study shows that the effect of
a birth following an unwanted pregnancy may not just redound
to the child born from that pregnancy; there may also be nega-
tive effects on existing children. These findings support the le-
gitimacy of women’s concerns about the effect of carrying an
unwanted pregnancy to term on the well-being of their exist-
ing children.

Until now, research on the effects of denial of wanted abor-
tion has focused on women and the child born as a result of
abortion denial.17,35 This study, in contrast, highlights the po-
tential negative effects on existing children of women who are
denied a wanted abortion, underscoring women’s own con-
cerns about the well-being of their families when faced with
the prospect of carrying an unintended pregnancy to term. We
find small negative effects on existing children’s develop-
ment and an increased chance of living in poverty among chil-
dren whose mothers were denied rather than obtained a wanted
abortion. ■
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Table III. Differences in outcomes between existing children of mothers in the Turnaway group compared with those
in the Abortion group (all abortion vs by study group)

Outcomes Measurement

Parent in Turnaway group compared
with all Abortion group

(original model)

T-Parent in Turnaway group
compared with near limit

(sensitivity model)

OR/b P value 95% CI OR/b P value 95% CI

Child development
Expressive language OR 0.67 .135 (0.40-1.13) 0.71 .222 (0.42-1.23)
Fine motor OR 0.63 .104 (0.35-1.10) 0.65 .151 (0.36-1.17)
Gross motor OR 0.73* .06 (0.52-1.01) 0.74* .089 (0.52-1.05)
Receptive language OR 0.93 .691 (0.66-1.32) 0.97 .857 (0.68-1.39)
Social emotional OR 1.02 .932 (0.70-1.49) 1.04 .838 (0.70-1.55)
Self help OR 0.71† .033 (0.52-0.97) 0.74* .067 (0.53-1.02)
Overall percentage PEDS:DM b −0.04† .03 (−0.07 to 0.00) −0.03* .074 (−0.07 to 0.00)

Child health
Injury in the past 6 months OR 0.72 .368 (0.35-1.48) 0.74 .420 (0.35-1.55)
Asthma OR 2.92 .259 (0.45-18.73) ‡

Physical disability OR ‡ ‡

Caregiving
Hours with caregivers other than mother b −2.59 .269 (−7.19 to 2.01) −2.39 .329 (−7.18 to 2.40)
Preschool attendance (among 3 and 4 years old) OR 2.25† .045 (1.02-4.95) 2.92† .010 (1.29-6.64)

Socioeconomic
Mother lives on her own OR 0.91 .847 (0.37-2.26) 1.03 .948 (0.41-2.62)
Mother lives with family OR 1.28 .603 (0.50-3.28) 0.92 .864 (0.35-2.40)
Mother lives with male partner OR 0.84 .731 (0.30-2.30) 0.97 .947 (0.34-2.74)
Household receives WIC OR 3.66† 0 (1.97-6.79) 3.80† .000 (1.98-7.30)
Household receives TANF OR 5.34† .005 (1.64-17.42) 3.38† .045 (1.03-11.13)
Household receives food stamps OR 1.51 .294 (0.70-3.24) 1.39 .414 (0.63-3.09)
Household income below the Federal Poverty Level OR 3.74† .002 (1.59-8.79) 3.50† .005 (1.46-8.44)
Percent of the Federal Poverty Level b −0.32† .004 (−0.54 to −0.10) −0.31† .008 (−0.54 to −0.08)
Not enough money to cover basic living expenses OR 6.13† 0 (2.47-15.22) 5.21† .001 (2.14-13.28)

Adjusted models include maternal age, education, race/ethnicity and union status at recruitment, and child's birth order, sex, and time varying age at interview. Models include site and child
random effects.
*P < .10.
†P < .05.
‡Not available; model would not converge.
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 Dgg 7, 1907J SECRET REMEDIES. . LiSSiES* 1651

 THE COMPOSITION OF CERTAIN
 SECRET REMEDIES.*
 VIIL?"FEMALE MEDICINES."

 None of the groups of proprietary medicines which we
 have hitherto dealt with in this series of reports contains
 anything like so large a number as the present. These
 preparations are, put forward ostensibly .for the relief and
 cure of painful or deficient menstruation, but in the
 majority of instances more or less obvious hints are given
 that they will be of service in averting unwelcome preg
 nancy, and it is impossible to doubt that they are very
 largely taken with this object. Certain of them, including
 some two or three of those dealt with below, appear to be
 advertised and recommended in a way which is no more
 objectionable than the advertisements of any other
 nostrums, but these are the exception, as we shall show.
 The media selected for advertising most of these articles,
 and the character of the advertisements in the same
 paper, are a sufficient indication of what it is desired to
 convey by the advertisements without using words that
 might lead to the interference of the p?lice. On one page
 of the advertisement portion of a weekly " comic " paper
 before us, six of these preparations figure interspersed
 among seven advertisements of "surgical rubber goods,"
 eight advertisements of photographs delicately hinted to
 be of the pornographic variety, together with treatises on
 " Manhood ! How lost, how regained " ; " Words of wisdom
 for our wives " (advertised by a rubber company) ; " The
 Malthusian "(advertised by a firm of " surgical instrument
 and appliance makers"), and other announcements scarcely
 to be found in respectable publications.
 In the majority of cases, when the medicine advertised

 is supplied, it is accompanied by a circular recommending
 some "special" or "extra strong" form for obstinate
 cases, a higher price being charged for these " extra
 strong" medicines. Sometimes three or even four grades
 are supplied at ascending prices ; several of these special
 forms are described below.
 Many of the nostrums here reported on are pills, and in

 almost every case they contain one or more drugs or
 galenical preparations of a complex and variable nature,
 which it is not possible therefore to determine quanti ta*
 tively with accuracy. In one or two cases also an ingre
 dient occurs which it has not been possible to identify
 satisfactorily, and seeing that the makers of these articles
 can draw at pleasure on the animal, vegetable, and mineral
 kingdoms, this need be no matter for surprise. It is
 desirable, therefore, to repeat tbe caution which was
 expressed in an earlier article, that the formulae given
 must be taken in many cases as approximations only.

 Towlb's Pennyroyal and .Steel Pills.
 Prepared by E. T. Towle and Co., Ltd., 66, Long Bow,

 Nottingham. Price Is. lid. per box, containing twenty
 six pills.

 The following extract is taken from a circular enclosed
 with the box :

 The irregularities and obstructions to which so many ladies
 are subject, and from which they suffer great inconvenience,
 calls for a reliable remedy that would correct the system and
 assist nature in her work. Towle's Pennyroyal and Steel Pills
 have proved invaluable to thousands of women the wide world
 over, for upwards of 80 years. They are looked upon as a
 necessity-to the proper fulfilment of a woman's duties. After
 suffering from various distressing complaints, and regaining
 strength, healthfulness, and brightness of spirits, she gladly
 admits that Towje'd Pills are blessings in disguise. For the
 prevention and removal of Sick Headache, Whites, Eruptions,
 and Sallowness of the Skin, Depression of Spirits, Languor,
 Lassitude, Hysteria, and kindred complaints, they are particu
 larly recommended.
 The directions are " 2 to be taken 3 times a day."
 The.pills were coated with French chalk and sugar;

 after removal of the coating the average weight was
 slightly over 2 grains. Enough oil of pennyroyal was
 present to give a not very marked odour of the drug, and
 estimation of the quantity showed about 0.02 grain in each
 pill ; iron sulphate was present, in amount corresponding
 to 6.7 per cent, of the official exsiccated salt. About

 43 per cent, of the pill consisted of powdered capsicum,
 and no other active ingredient was found, the remainder
 being excipient and moisture. The formula is thus,
 approximately:

 Dried sulphate of iron.... 14 grains
 Powdered capsicum . 86 ?
 Oil o? pennyroyal . 3 minims
 Excipient ... . . q.s.

 In 100 pills.

 Estimated cost of the drugs, for twenty six pills, one
 eighth ?f a penny.

 Two other circulars were enclosed with the pills, one
 being an advertisement of

 Towle's Extra Strong Pennyroyal ard Steel Pills. Specially
 prepared for obstinate cases. To be obtained direct lrom the
 tole proprietors only,
 the smallest box of these being 4s. 63. The other circular
 gives a list of specialities prepaied by E. T.TowJeand Co.,
 Ltd., and includes Towle's Soluble Quinine Pessaries,
 " The wife's friend," double strength ; Towle's Antiseptic
 Tablets, for syringing, etc., with other articles. A further
 note states :

 AH kinds cf surgical appliances and rubber goods kept in
 stock.

 Dr. John Hooper's Female Pills.
 These pills are stated to be prepared under letters

 patent granted to Dr. John Hooper in 1743; neither on
 the label of the box nor on the circular in which it is
 wrapped is the name of the person or Arm now preparing
 them given. An additional, slip or coupon is enclosed,.
 however, promising cash prizes to the persons sending
 in the largest numbers of such coupons, and this is headed
 "Dr. John Hooper's Female Pills Co., Ltd.." while the
 coupons are directed to be sent to Messrs. May, Roberts
 and Co., 9, Clerkenwell Road, London E C. Price Is. lid.
 per box containing forty-one pills.

 The uses of the pills are set forth in a paragraph from,
 which the following extracts are taken:

 These pills, by long experience in private Practice, have been
 found the most useful Remedy against those general Complaints
 the Female Sex are subject to.. . . They are the best Medicine
 ever discovered for Young Women of a pale, sallow Complexion,
 or when bilious, or afflicted with that what is commonly called
 Chlorosis, or Green Sickness, which two or three Boxes seldom
 fail of curing. They are also excellent for Palpitation of the

 Heart, Giddiness, Loathing of Food, bad Digestion, Pains of
 the Stomach, Beating of the Arteries of the Neck, Short Breath
 upon every little Motion, Sinking of the Spirits, a dejected
 Countenance, and Dislike to Exercise and Conversation. For
 all which Disorders they are a most excellent and successful
 Remedy, and are to be given from seven years old and upwards.
 They are also equally proper for Married Women, and ought
 always to be taken one month after Delivery ; for they cleante
 the Body, and purge off those gross Humours which, when
 retained, generate numerous Diseases, and render Women
 nnhcalthy all their lives. They should also be taken by

 Women at that period which is usually called "The Turn of
 Life," to prevent those Complaints which often attend them
 at that time.
 Directions for their Use.?Take Two or Three Pills every

 other Night going to Bed, from Ten years old to Fifteen, and
 these above that Age are to take Three br Four after the same

 manner.

 Examination of the letters patent granted in 1745
 showed that a patent for pills was taken out in that year
 by a Dr. John Hooper; in those days, however, so-called
 "specifications" appear t? have been accepted which
 specified practically nothing, and no hint is given as to
 the composition o? the pills, except that they arecomposed
 of " the best purging stomatick and antibysterical ingre
 dients." The results of examination of the pills showed
 them to have an average weight of 1.2 grains, and to con
 tain sulphate of iron (equivalent to 8.4 per cent, of the
 exsiccated ealt), aloes, powdered senna, jalap, and canella
 bark, with a trace of oil of pennyroyal. A similar pill is
 given by the following formula :

 Dried sulphate of iron. 10 grains Powdered senna. 48 ?
 Powdered c?nella . 27 ,,
 Powdered jalap ... ... . 17 ? Aloes . ... ... ... 13 ,,
 Oil of pennyroyal . 2 drops Excipient ... ... ... ... q.e. '

 In 100 pills.

 Estimated cost of the drug?, for forty c ne pills, enc -fifth
 of a penny.

 * Previous articles of this series were published in the following
 issues of the British Medical Journal : 1904, vol. ii, p. 1585 ; 1906,
 vol. ii, pp. 27,1646 ; 1907, vol. i, p. 213 ; vol. ii, pp. 24,160, 209, 393, 530.
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 *654 m^'SSSJ_SECRET BEMEDIES._[Dec. 7, iW*
 Kearsle?'s Original Widow Welch's Female Pills.
 Prepared by C. and G. Kearsley, 42, Waterloo Road,

 London, S.E. Price Is. lid. per box containing twenty
 pills.

 In a circular enclosed with the box the pills are
 described as

 A medicine known for over a century as a certain remedy
 for removing those obstructions to which Young Women are
 so frequently subjsct at puberty, and in regulating that
 function so important to female health up to a certain
 period of life, and which is apt to become deranged from
 such various and slight causes.

 Then follows a paragraph devoted to
 The most prominent symptoms of disturbed health from
 the derangement of this function.

 The circular continues :
 These Pills contain neither Pennyroyal nor other deleterious

 or irritating drug, and they may therefore be taken with
 Perfect Safety by all ; they act on the system and general
 health, and are Equally Efficacious in treating the Absence,
 Excess, or Irregularity, as well as every other variety of
 derangement to which this function is liable.

 Directions. Begin with three Pills on going to bed ; after
 wards four, and continue that number every night till the
 cure be accomplished.

 The pills had an average weight of 3.8 grains, and were
 found to contain sulphate of iron (equal to 29 per cent, of
 the exsiccated salt), sulphur (2.7 per cent.), with powdered
 liquorice, powdered turmeric, maize starch, and excipient.
 The vegetable powders were estimated to be present in
 the amounts given in the following formula :

 Dried sulphate of iron . 120 grains Precipitated sulphur... . 12 ?
 Powdered liquorice . 65 ?
 Powderic turmeric . 34 ,,
 Ex?ipient . q.s.

 In 100 pills.
 Estimated cost of drugs, for twenty pills, one-twentieth

 of a penny.
 Dr. Davis's Famous Female Pills.

 An address, but no makers name, is given on the I
 label ; in the enclosed circular also no maker's name is
 given, but it is stated that the pills can be obtained from
 chemists and patent medicine vendors or from the pro
 prietor, 309, Portobello Road, Notting Hill, W. The fol
 lowing also appears :

 Dr. Davis's Famous Female Bemedies have been established
 for over twenty-five years, and warn the public that this
 Establishment is not connected with any other firm, and have
 no other address than 309, Portobello Road, Notting Hill,
 London, W.

 A second circular enclosed, quoted below, manifests an
 ?even greater reluctance on the part of the manufacturer
 to declare his identity. In this connexion it is pertinent
 to recall that in 19.01 Henry Davis, of 309, Portobello
 Road, Notting Hill, was prosecuted for illegally repre
 senting himself as a qualified medical practitioner, and
 was fined after some severe comments from the court.1

 The price of the piils is Is. l?d. per box, containing
 twenty-tbree. In the circular already quoted from, it is
 stated that :
 Dr. Davis's Famous Female Pills have been known and ac

 knowledged as a boon to womankind for over Twenty-five
 Years, they are largely recommended by Medical men as an
 excellent and an effective remedy for Anaemia, Giddiness,
 Fullness and Swelling after Meals, Loss of Appetite, Palpita
 tion of the Heart, Debility, Depression, Weakness, Irregu
 larity, and all Female Ailments.

 The pills were found to be coated with French chalk ; after
 removal of the coating the average weight was 2.7 grains.
 Examination showed the presence of sulphate of iron (equal
 to 16 per cent, of exsiccated salt) powdered savin (about
 57 per cent.), and a bitter substance; it was not possible
 to determine whether a bitter extract, such as extract of
 gentian, had been used as excipient, or whether a small
 quantity of extract of colocynth was contained in the pill.
 If the latter, the formula is approximately

 Dried sulphate of iron . 46 grains. Powdered savin . ... 154 ?
 Extract of colocynth. 3 ?
 Excipient . q.s.

 In 100 pills.
 Estimated co3t of drugs, in twenty-three pills^ one-sixth

 of a ?penny.

 The circular already quoted gives prices of (among other
 things) Dr. Davis's Quinine Safety Cones and Dr. Davib's
 Compound Quinine Injection; also advice to every one
 whose income is small to read " Dr. Davis's Little Book
 for Married Ladies."
 A second circular also enclosed not only does not give

 the name and address of the maker of the pills, but care
 fully avoids naming even the pills. The entire circular
 reads as follows :
 The Most Reliable Remedy Known. For more than

 twenty-five years Thousands of Ladies have derived successful
 benefit from these Pills. Prevention is the most important
 question of the day, to every one whose income is limited.
 These pills are absolutely the most eflective preventative that
 can be used, no other remedy can approach them, and no other
 medicine can produce such rapid results. The most obstinate
 and long-standing cases of Irregularities, Suppressions, and
 Obstructions incident to the female constitution gives way
 before this unique treatment. Extra Strong, 11s. and 22s.
 These Pills will not injure the most delicate constitution.

 Another specimen of this circular gives the prices as
 "Extra Strong, 11s., Special Strength, 22s."

 Dr. Davis's Famous Female Mixture.
 This is described on the label as "Prepared by the

 Proprietor at 309, Portobello Bd., Notting Hill." The
 same circulars are enclosed as with the pills just
 described. Price 2s. 9d. per bottle, containing two fluid
 ounces.

 Directions?One Teaspoonful to be taken Four Times a Day.
 The principal ingredient found was oil of pennyroyal,

 of which about 0.8 per cent, was present, with 9 per cent,
 of alcohol (by volume), and about 4 per cent, of glycerine.
 The mixture also contained 0.8 per cent, of undissolved
 substance ; this contained a trace of magnesia (no doubt
 employed in mixing in the oil of pennyroyal); the
 insoluble and dissolved substances gave evidence of the
 presence of extract of gossypium, but as this contains no
 definite active principle, and there is no standard method
 for preparing it, the quantity could not be determined.
 The whole of the drug extractive present did not appear
 to be derived from gossypium, but the other ingredient
 could not be identified with any ordinary drug, after com
 parison with a considerable number. A trace of some
 alkaloldal substance (under 0.01 per cent.) was also
 present.

 Jefferson Dodd's Corrective.
 Prepared by Jefferson Dodd, for Jefferson Dodd, Ltd.,

 34, James Street, Oxford Street, London, W. Price 2s. 9d.
 per bottle,-containing 4 fluid ounces.

 The following extracts are from a circular enclosed with
 the bottle :
 Dodd's Female Remedies are recognized by the most eminent

 Medical Authorities in London on Diseases of Women as being
 the safest and most beneficial Medicines that science, skill,
 and long years of practice have been able to discover for the
 cure and relief of complaints peculiar to the Female Sex.

 This MIX TURE is specially recommended to be taken with or
 without the FEMALE^ILLS. It gives most prompt relief in all
 cases.
 Directions.?Two teaspoonfuls to be taken three or four

 times a day, with one or more of Dodd's Female Pills, night
 and morning, until relief is effected.
 Examination of the mixture showed the presence of

 the constituents of decoction of aloes, except saffron,
 together with a small quantity of chloroform ; the alcohol,

 | however, only amounted to 5.3 per cent, (by volume). A
 "concentrated decoction of aloes, without saffron," is
 largely sold as a cheaper substitute for the official prepara
 tion; the latter, however, whether with or without the
 saffron, cannot properly be prepared of the concentration
 commonly employed (1 = 4) on account of the amount of
 tincture of cardamoms, and the alcohol is therefore
 diminished in the concentrated preparation, and may
 consequently vary in the preparations of different makers.
 The following formula :

 Concentrated decoction of aloes wi thout saffron
 (I to 3), 1 part ;

 Chloroform water, 2 parts ;
 Water to 8 parts (all by measure),

 gave a mixture agreeing in all respects, except the amount
 of alcohol present, with the one under examination.
 Estimated cost of ingredients of 4 ounces, nine-tenths

 I of a penny. i British Medical Journal, February 23rd, 1901, p. 476.
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 Jefferson Dodd's Female Pills.

 Price Is. lid. per box, containing thirty-six.
 In the same circular as has been quoted above these

 are referred to as follows :
 Dodd's female pills . . . are the safest and most effectual

 pills for all ailments peculiar to women. In cases of Hysteria,
 Anaemia, Loss of Appetite, Sallow Complexion, Pains in the
 Limbs, Nervousness, Headache, Neuralgia, Faintness, Palpi
 tation, Depressed Spirits, Cold Feelings, Fatigue, Functional
 Amenorrhoea, and all Nervous Affections they are most bene ficial.

 Directions.?One or two pills night and morning, or one three
 times a day.

 The pills were found to be coated with French chalk, and
 after removal of the coating had an average weight of
 3.4 grains. Analysis showed sulphate of iron to be
 present (equal to 8.9 per cent, of exsiccated salt), with aloes
 and powdered liquorice, the remainder being excipient
 and moisture. The following formula gave a similar pill:

 Dried sulphate of iron . 34 grains Powdered liquorice. 72 ,,
 Barbadoes aloes . 142 ?
 Excipient . q.s.

 In 100 pills.
 Estimated cost of drugs for thirty-six pills, one-sixth

 of a penny.
 Martin's Apiol and Steel Pills.

 Proprietor, William Martin, High Street, Southampton.
 Price 4s. 6d. per bottle, containing forty-nine pills.
 The directions on the label are as follows :
 One or two night and morning, a few days before the period

 is due, or if passed, take for three or four days, then discon
 tinue and commence taking a few days before the next period.
 Ten to twenty drops of the special essence of pennyroyal may
 be taken each night at bedtime in a little warm gin and water
 during the time the pills are being taken.

 The pills were coated with French chalk, coloured pink
 with eosin ; after removal of the coating the average
 weight was 3 8 grains. Iron was found to be present in
 the metallic state to the extent of 2 per cent. ; powdered
 cinnamon, powdered cardamom, and aloes were also found,
 and about 3 per cent, of apiol ; estimation of the amounts
 of the drugs and comparison with pill-masses prepared
 for the purpose indicated the following formula :

 Reduced iron. 10 grains Barbadoes aloes . ... 150 ?
 Apiol. 12 ?
 Powdered cinnamon . 75 ?
 Powdered cardamom . 55 ?
 Excipient . qs.

 In 100 pills.

 Estimated cost of ingredients, for forty-nine pills, three
 farthings. Enclosed with the pills is a circular, which
 refers first to the " Special Essence of Pennyroyal" men
 tioned in the directions, and continues:
 If the Pills are not sufficiently strong, the strongest prepara

 tion sold is Fournier's Hygi?nique Mixture. Price eleven
 shillings post free. Take a few days before the periods are
 due. A long walk or a good cycle ride also helps nature.
 At the foot of the circular appears " Proprietor?William

 Martin, Pharmaceutical Chemist, opposite General Post
 Office, Southampton."

 Fournier's Hygenique Mixture fob Females
 (Extba Strong).

 Price 11s. Od. per bottle holding twenty fluid ounces.
 The mixture was obtained from W.Martin, as above,

 but the name on the label is " Fournier et Oie., London,
 iBaris and New York."
 "iBose: Two tablespoonfuls to be taken three times a

 day half an hour after meals."
 Examination showed the mixture to consist of compound

 decoction of aloes, with the addition of a very small
 quantity of iron ; the amount of the latter corresponded to
 0.45 per cent, of the crystalline ferrous sulphate, of two
 grains in a dose. A further difference between this mix
 ture and the official decoction of aloes was that this only
 contained 3.9 per cent, of alcohol, against 18 per cent,
 in the preparation of the Pharmacopoeia.
 Estimated cost of ingredients for twenty fluid ounces, Is. Id.

 Dumas's Paris Pills.
 ,. Supplied by Adeline Dumas, 217, Graham Road,
 London, N.E.

 These pills are advertised in the following terms :
 " To Married Ladles.

 Try the French Remedy.
 Not a Dangerous Drug, but a wonderful Secret Invention.

 Never Fails. Particulars Free to all Applicants. .Address
 M.D., 217, Graham Road' London, N.B."

 " M.D." may, of course, stand for Madame Dumas, but it
 can hardly be doubted that it is intended to suggest that
 the " secret invention " is supplied by a Doctor of Medicine.

 In a circular referring to the pills and giving testi
 monials, etc., they are described as follows :

 "Dumas7 Paris Pills.
 The Combination Remedy (Protected).

 What is meant by a Combination Rimed y ?
 Dumas's Combination Remedy, The Paris Pill (Pilule de

 Paris) is in reality a carefully selected combination of the
 most powerful drugs known to Medical and Botanical Sciences,
 whereby a maximum certainty of producing the desired effect
 is absolutely assured, the explanation of this remarkable result
 being as follows : If any specific drug contained in the Paris
 Pill be not actively suitable for a particular female organiza
 tion, there are other active ingredients present, which, from
 their varied and searching nature, are in every way calculated
 to at once grapple with and overcome the most obstinate case.
 In the face, therefore, of such a remedy as here described, it
 can be well understood that there need be no fear of a failure
 of effect.
 Dumas's Paris Pills, secret, and powerful ingredients (pro

 tected by Government stamp) act with instant certainty, in ajl
 cases of Irregularities and Suppression of the Menses, in
 cidental to females.

 " Dumas's Paris Pills are sold'at 4s. 6d. per box. Special
 and Extra Strong, 11s. per box."

 Another pamphlet from the same source is?
 "The Pocket Price List of Appliances (Hygienic and

 Surgical) to be obtained at Dumas's Laboratory and D?p?t,
 217, Graham Boad, London, N.E." This gives particulars
 of the following articles, among others : " Soluble
 Pessaries," " Preventive Sponge," " The * Special ' Malthus
 Sheath," "Dumas' Preventive Powders," and "Dumas'
 French Remedy (known as the ' antigeniture,'?protected)
 a wonderful secret invention, for use by married ladies,
 for the prevention of conception."

 The box of pills examined was obtained by post from
 the address given. It bore no name on the package or
 label, the entire wording of the latter being as follows :
 Not to be taken in cases of pregnancy. Caution. One pill

 only to be taken night and morning. Alcoholic stimulants
 should be discontinued whilst taking the Pills.

 The box contained forty-six pills ; these were coated with
 French chalk, and after removal of the coating had an
 average weight of 2 9 grains. Examination showed the
 presence of sulphate of iron, aloes, canella, liquorice,
 jalap, ginger, wheat-flour, and a trace of oil of pennyroyal.
 Estimation of the amounts of these ingredients indicated
 the following formula :

 Dried sulphate of iron. 38 grains Powdered canella . 22 ,,
 Powdered liquorice . 22 ?
 Powdered jalap. 12 ,,
 Powdered ginger . 6 ?
 Barbadoes aloes,. 46 ?
 Flour . 12 ?
 Oil of pennyroyal . 2 minims
 Excipient. q.s.

 In 100 pills.

 Estimated cost of ingredients for forty-six pills, one-fifth
 of a penny.

 Monaid Tablets.
 Prepared by O. I. Hood and Co., Lowell, Mass., U.S.A.,

 and 34, Snow Hill, London, E.G.
 Price 2s. 9d. per box containing fifty-nine tablets.
 The following extracts are taken from a circular enclosed

 with the box :
 Monaid Tablets.

 An agreeable, convenient, and absolutely safe specific for
 Painful Menstruation. Knowing that women and girls
 generally?especially tired and worn-out mothers, girls Jn
 mills, shops, stores, and offices, girls in school and at college
 suffer during the menstrual period?some of them so intensely
 that the monthly process is an ordeal?and also knowing that
 we had a remedy that would give immediate relief without
 producing any ill effect whatsoever, we felt It our bounden
 duty to make this remedy known in every city, town, village,
 aid hamlet throughout the length and breadth of our land.
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 Thi? we are now undertaking to do, not by the ordinary adver
 tising methods, but by such methods as seem to us to be the
 least open to criticism in point of delicacy.
 Monaid Tablets are composed of warming, soothing, com

 forting remedies, and do not contain a par tide* o I opium or
 any of its derivatives, or any other narcotic whatsoever.

 The directions are given as follows :
 Dose: Four tablets with a draught of water, repeat every

 half hour until the pain is relieved. Generally speaking the
 first dose relieves, but a cap of hot water adds materially to
 the effect of the Table is and should be taken with the second
 dose.

 The tablets are described as "chocolate coated;" in
 reality they were coated with sugar coloured to a chocolate
 brown with iron oxide. After removal of the coating, the
 average weight of one was 2.2 grains. They contained
 neither iron, aloe?, pennyroyal, or any-powdered vegetable
 drug, and no alkaloid. Oleo-reein of capsicum was pre
 sent to a rather considerable extent, and almost the whole
 of the remaining material of the tablets consisted of a
 substance agreeing in all respects with caulopbyllin; the
 two were compared by various tests, but as there are no
 definite reactions for caulophyllin, and it possesses no
 characteristic smell, taste, etc., it cannot be quite posi
 tively asserted that this was the substance present.
 E lough oil of caraway was present to give a slight odour,
 and small quantities of flour and kaolin ; there was some
 indication of another substance, but nothing iurther
 could be identified.

 Nurse Fowell's Remedies.
 Sapplied by the Powell Remedy Co., Replingham Road,

 Wandsworth, London, S.W.
 These are advertised in the following terms :

 Frew Offer to L?dies.
 Our recent offer of a Free Sample of Nurse Powell's Popular

 Pellets met with such striking success that we have decided to
 repeat the offer. Ladies should write for free box, enclosing
 stamp for postage. Delay is dangerous; write at once and
 obtain relief.?Nurse F. Powell Remedy Co., Replingham Road,
 Wandsworth, London.

 An application for a,free box as advertised brought a
 small box containing three white-coated pills, together
 with a letter, from which the following extracts are
 taken:

 Owing to their proved superiority they have now come to bo
 looked upon as The Leading Woman's Medicine?a proof of

 which is that in thousands of homes tc-day a box is always
 to be found, ready for any emergency which may arise. They
 are composed of ingredients which are Pebfectly Harmless,
 and will not injure the most delicate constitution, nor disturb
 one's usual occupations, yet they Fully Carry Out All that
 is claimed for them. We shall be glad if you will try this
 sample at onee, and let us know the result. In many cases
 this small quantity has brought about relief and health. We
 would ask you Not to Expect Too Much fron it, however, but
 to obtain more and take them regularly Each Day until you
 obtain a beneficial result. They have cured thousands of
 suffering women who have been on the verge of despair, and
 we are oonfident that if you will only persevere with them, and
 give them a thorough trial They Will Relieve You.

 The pills were stated to be Is. lid. per box, and this
 amount was sent with a request ior a box. This brought a
 box containing twenty-four white-coated pills, bearing on
 the label the words " Nurse Powell's Popular Pellets cure
 Anaemia, Debility, Constipation, Headache, and all
 Female Ailments" ; the words " Poplete, Registered," were
 printed across the libel in red ink. A circular was
 enclosed on which it was stated

 It should be particularly noted that the pellets are prepared
 in Two Forms to meet the requirements of the case. The
 Ordinary Pellets (Price Is. l?d. and 2s. 9d.)are prepared as a
 remedy for Nervousness, Headache. Constipation, Anaemia,
 Debility, Sleeplessness, Hysteria, Lack of Energy, Wind,
 Biliousness, Indigestion, Sick Headache, and a general run
 down state of the system, and Menstrual Troubles of a slight
 nature. The Special Pellets (Price 4s. 6d. per box) are ex
 pressly, compounded for use in all Severe Menstrual Troubles,
 and should be ordered for Suppression of the Menses,
 Irregular and Painful Menstruation. Painful Urination, Change
 of Life, Dragging or Baaring Down Pains, Leuoorrhoea (whites),
 Excessive Flow of the Menses, and all kindred ailments

 A box of the "special pellets" was therefore obtained;
 these were compressed tablets with a bright purple coat
 ing, and were labelled "Nurse Powell's Popular Pellets
 for all Female Ailments (Special)," and also bore the words
 "Poplets, Registered," in red ink across the label.

 Another circular was now enclosed, from which the
 following extracts are taken :

 Special notice !
 There are many cases of female irregularities which require

 special treatment, and which cannot be met by the remedies
 which cure more ordinary ailments. This fact is well known
 to the Physician who has made a special study of the female
 system, and has his own special prescriptions which he applies
 to the various stages of the ailments as occasion demands.
 Whilst it is quite true that Nurse Powell's Popular Pellets

 cure all but the more obstinate cases, we find it occasionally
 necessary that a stronger treatment is required. For this
 purpose, we supply two preparations prepared from the pre
 scriptions of a celebrated physician, and which he relied
 upon to cure where every other meaos had been unavailing.
 These remedies are prepared in the form of a pill and a mix
 ture, either of which will be found effective, but in order to
 obtain the very bast results, by far the best method is to take
 the pills and mixture in alternate do3es.

 These exceedingly valuable preparations we recommend with
 the utmost confidence. They are prepared by fully qualified
 chemists from the purest ingredients obtainable, and most
 beneficial results are obtained after a few doses.

 The price of these remedies is necessarily higher than the
 ordinary preparations, but compared with the results the cost
 is small.

 fCorrective Pills, 11s. per box ;
 Prices-J Corrective Mixture, 133. per bot. ;

 (or the two preparations, 21s.
 Supplies of bothjfthese were obtained.
 In a little book sent with the earlier supply, entitled

 Woman's Home Doctor, appears the following :
 Advice to Sufferers Free.

 Many women are in doubt as to the nature of their ailment
 and the best means to obtain a cure. To all such, we offer our
 Exberienced Advice Free if full particulars are given to us
 in a letter. If Nurse Powell's Popular Pellets will be of no use
 in your particular case you will be at once told so. Address all
 letters asking for advice to the Manageress, and mark them
 " Private" in the top left hand corner. They will then receive
 immediate attention and will be treated in the strictest
 confidence.

 In sending for each of these preparations nothing was
 said with regard to the case for which they were supposed
 to be intended, but after a short interval a typed letter
 was received, from which the following extracts are
 taken :
 Dear Madam,?In reply to your communication of a few

 days ago, we looked carefully into your case, and advised you
 to persevere with our remedy. It seemed to. us that your ail

 ment was similar in almost all respects to many other cases
 which we have had, and in practically all of these the treat
 ment we advise has been taken with entire success, as the
 grateful letters we have received plainly show.With
 all good wishes, and again assuring you of our sympathy and
 aid, we remain, dear Madam, yours faithfully, The Nurse
 Powell Remedy Co.

 As the " ordinary " pellets turned out (after they were
 bought) to be chiefly intended for indigestion and con
 stipation they were not analysed. The other three
 preparations were examined with the following results :

 Nurse Powell's Popular Pellets (Special).
 Price 4s. 6d. per box, containing forty-five tablets. The

 label gives no directions for taking, but one of the
 circulars includes the following :

 For all menstrual troubles, suppression, obstruction, and
 irregularity. Take two to three Special Pellets three times
 daily after meals, according to the nature of the case. Bathe
 the feet in hot water each night until regular flow is estab
 lished. Then follow by one Special Pellet night and morning
 for three days.
 The tablets were coated with sugar, dyed externally to a
 bright purple; the average weight after removing the
 coating was 2.8 grains. Analysis showed the presence of
 sulphate of iron, aloes, canella, ginger, oil of pennyroyal,
 with starch and kaolin. Estimation of the various
 iDgredlents indicated the following formula:

 Dried sulphate of iron ... 40 grains. Socotrlne aloes . ... 67 ?
 Powdered canella .56 ?
 Powdered ginger . 8 ?
 Oil of pennyroyal . ... 12 minims. Maize starch ... . ... 16 grains.
 Kaolin ... .50 ?
 Excipient .q.s.

 In 100 tablets.

 Estimated cost of ingredients of forty-five tablets, one
 halfpenny.
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 Nurse Powell's Corrective Pills.

 Price 11s. per box, containing forty-two pills.
 The box bears no label, and the only indication of the

 identity of the article was a seal showing the initial ((P"
 on the outer case.

 Stamped on the lid of the box are the following
 directions : " Dose, 3?3 times daily after meals."

 The pills were greyish-blak, and proved to be coated
 with French chalk and graphite; after removal of the
 coating the average weight was 4.6 grains. Analysis
 showed the presence of sulphate of iron, aloes, oil of
 pennyroyal, jalap, starch, and powdered liquorice ;
 another vegetable substance was present, which agreed in
 its histologlcal characters with powdered olive stones, a

 material largely employed in adulterating the cheaper
 grades of powdered liquorice. Estimation of the various
 ingredients indicated the following formula :

 Dried sulphate of iron . 100 grains
 Socotrine aloes. 140 ?
 Powdered jalap. . 14 ?
 Powdered liquorice (adulterated)... 80 ,,
 Oil of pennyroyal . 10 minims
 Starch . ... . 10 grains
 Excipient . . q.s.

 In 100 pills.
 Estimated cost of ingredients for forty-two pills, one

 third of a penny.

 Nurse Powell's Corrective Mixture.
 Price 13s. per bottle, containing eight fluid ounces.
 Directions for use. Take two tablespoonfalls night and

 morning?after meals. Bathe the feet each night in hot water.
 Examination of the liquid showed it to be of the nature

 of compound decoction of aloes, without saffron, with a
 trace of chloroform ; it was, however, much darker than
 the official decoction of corresponding strength ; no addi
 tional drug, however, could be detected, and by adding
 burnt sugar to the decoction made without saffron, a very
 similar liquid was obtained. Only 4.7 percent, (by volume)
 of alcohol was present, instead of the 18 per cent, of the
 official decoction.

 Estimated cost of ingredients of eight fluid ounces, 3d.
 Sanol Cones.

 This article is advertised in the following terms :
 Ladies

 Should send stamped addressed envelope for Full Particulars
 of a harmless and purely medicinal remedy for all ailments
 incidental to the sex. No Pills or Mixtures.
 The Most Reliable Remedy ever discovered.

 Address Mrs. Hilda D. Manners,
 257, High Holborn, London, W.C.

 Application by post to the address given brought a booklet
 entitled " Woman's Key to Health," and a multiple-type
 written letter, from which it appeared that the remedy in
 question consisted of "Sanol Cones," or rectal suppo
 sitories. In the letter it is stated that?
 They act like magic, and are Ten Times More Efficacious

 Than Any Medicine Can Possibly Be as they undergo no
 change by passing through the system as medicines have to do,
 but act direct in their full strength and activity. . . . " Sanol
 Cones " are packed in boxes price 4s. 6d-, and " Special " Cones
 (strongly recommended) price Ils. each, and are sent entirely
 free from all observation with full directions and a special letter of advice.

 The following extracts are from the "Woman's Key to Health":
 Ninety-nine out of every hundred women are afflicted with

 some complaint in greater or lesser degree. It is to these that
 rectal treatment, as represented by Sanol Cones, so strongly appeals.

 Some may naturally ask, is it a fact that remedies are
 absorbed rapidly when introduced into the reotum ? To this
 we answer, unquestionably so ! The skin, and the mucoc s
 membrane to a much greater degree, have the singular power
 of absorbing substances applied to them. . . .

 Compare this simple treatment with ordinary medication,
 whioh usually consists of the Introduction of powerful drugs
 into the stomach. These drugs have to undergo an elaborate
 preparation in the stomach ; and not only do they corrode and
 weaken that organ, but they are themselves often neutralised
 by the various j alces of the stomach and intestines, and so
 rendered inert and useless, hence remedies as exemplified by
 Sanol Cones used by the rectum are more rapidly absorbed
 in a purer and more active state into the circulation and do
 their work more effectually than stomach medicines can poe

 slbly do. . . . Sanol cones are a certain, safe, and speedy
 Remedy for: Anaemia, Leocorrhoea, Change of Life, Hysteria,
 Female Weakness, Paintul or Excessive Menstruation, General
 Debility, Depression of Spirits, Lassitude, Loss of Energy,
 Nervous Irritability, Suppression, and all Ailments Incidental
 to the Female System without taking Stomach Medicines.
 A page in this booklet is devoted to " Pelaires Contra

 conceptlfs," "or Improved Soluble Quinine Pessaries."
 Two boxes of cones were obtained, eacn one being accom
 panied by a letter, typed, like the first, by a multiple copy
 machine; the first gave directions as follows: "insert
 one cone up the rectum (which is the back passage leading
 to the bowels) three times daily," and urges the necessity
 of perseverance; the second recommends "sanol cascara
 tablets " if any Inclination to constipation exists. After
 an interval a further letter was received, as follows :

 . Dear Ma3am,?I have been anxiously waiting to hear from
 you as to how the "Sanol Cones" I sent yoa some time ago
 have acted. I sincerely trust that in this case no news is good
 news, and that you have derived great benefit from their use.

 As I think I told you before, some complaints are naturally
 much more difficult to cure than others, and require longer perse
 verance, but I honestly and truly do not believe they ever fall?
 to benefit when used as directed and persevered with.

 I assure you I should be the last to indac3 you to spend
 money unless I honestly thought and believed that the cones*
 would benefit you ; but if you are not yet cured ? think it is
 only my duty to strongly urge you to persevere with the treat
 ment, and if you hesitate to do so owing to the nooiev being
 a consideration to you, I am willing to meet you as far as I
 possibly can ; and will send you On a further supply of " Sanol.
 Cones " at half the ordinary price, namely, either a 4s. 6d box
 for 2s. 3d., or an 11s. box of the " Special " Cones for 5s. 6d.

 I am offering you this very great reduction in price as I am
 most anxious that you should be restored to health as I am
 quite certain that you will be If you persevere steadily.

 Do not be afraid of troubling me by writing me fully as to.
 how the treatment has affected you, as I can sssure you that I
 am quite as anxious to cure as you yourself are to be cured,
 and I take a special interest in your case.

 Trusting soon to hear from you,
 Yours truly, Hilda Manners.

 A box of the " Special " Cones was also obtained, and.
 both kinds were analysed.

 Sanol Cones (Ordinary). Price 4s. 6d. per box, con
 taining sixteen cones. The "cones"were small supposi
 tories rounded at one end and tapering towards the other ;
 they were of an average weight of 13.2 grains. They con
 tained sulphate of iron corresponding to 1.5 per cent, of
 the exsiccated salt, quinine corresponding to 6.6 per cent?
 of the ordinary sulphate, and abDut 2 per cent, of a vege
 table powder, which proved to be gentian root; the
 remainder consisted of oil of theobroma. The formula is
 thus:

 Dried sulphate of iron . 22 grains Sulphate of quinine . 87 ?
 Powdered gentian . 26 ,,
 Cacao butter ... ... . 1,200 ? In 100 cones.

 Estimated cost of ingredients of sixteen cones, under
 three halfpence.

 Sanol Cones (Special). Price 11s. per box, containing
 thirty-six cones. These were similar in size and shape to
 the preceding, but differed in being of a green colour.
 Analysis showed the presence of quinine sulphate, 5 5 per
 cent.,and powdered gentian about 4 per cent.; the base
 was oil of theobroma. No other medicament could be
 detected; the green colouring matter was small in
 quantity and dissolved in the fat, a similar product being
 obtained by colouring cacao butter with commercial
 chlorophyll. The formula is thus :

 Sulphate of quinine ... . 72 grains Powdered gentian ... ... ... 52 ?
 Cacao butter (tinted green).1,200 ? In 100 cones.

 Estimated cost of ingredients in thirty-six cones, 3d.

 I.B.S. Compound Golden Tablets.
 Supplied by the 1RS. Company (also calling themselves

 the Irristum Company), 145 btockwell Road, London, S.W.
 Price Is. Hi. per box, containing twenty-four.
 41 Dose?One four times a day,"

 These are advertised in the following terms :
 The LBS. Golden Compound Tablets are of priceless

 value to all ladies. They afford relief in every instance
 frequently in a few ?ours. Coated with Gold, prepared with
 drugs worth their weight in Gold, they are far superior to

This content downloaded from 
������������35.148.71.65 on Mon, 18 Dec 2023 19:13:13 +00:00������������ 

All use subject to https://about.jstor.org/terms

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 238 of 429



 i6?8 nSZ?SSJ\_INFANTILE MORTALITY. [Dkc. 7, 1907,
 Bitter Apple, Steel, and Pennyroyal, etc., and all similar
 preparations.

 A letter was sent with the pills, which ran as follows :
 Dsar Madam, I am sending Tablets as requested, with every

 confidence in their efficacy, and I have no doubt they will very
 soon relieve you of all your present uncomfortable feelings ;
 we have many patients who Nbver require anything stronger.
 On the other hand there are ladies upon whom liquid medicine
 acts more promptly ; we therefore beg to enclose you parti
 culars of our " Irristum " in its liquid form, in case you require
 very speedy relief, or your constitution Is a very stubborn one.
 Take these Tablets after Meals. Assuring you of my personal
 and immediate attention, I am, dear Madam, Faithfully yours, The Lady Manager.

 The "tablets" were ovoid pills, coated with French
 ohalk, " gilded " on the surface ; the " gilding " showed the
 composition of so-called gold paint, containing copper but
 no gold. After removal of the coating the average weight
 of the pills was 2 grains ; analysis showed them to contain
 sulphate of iron equivalent to 48 per cent, of the exsic
 cated salt, and sodium carbonate, producing ferrous car
 bonate on addition of water; the other ingredients were
 starch, gum, and moisture. The amounts of ferrous
 sulphate and sodium carbonate were not properly adjusted
 for converting the whole of the former to ferrous carbonate,
 but the composition was variable. One specimen showed
 48 per cent, of dried ferrdus sulphate, one-fourth of which
 was converted to ferrous carbonate on treatment with
 water; another gave only 37 per cent, of dried ferrous
 sulphate, two-fifths of which formed ferrous carbonate.
 The formula is thus approximately :

 Dried sulphate of iron. 86 grains
 Dried sodium carbonate . 25 ?
 Excipient. q s.

 In 100 pills.
 Estimated cost of ingredients of twenty-four pills,

 -one-fifteenth of a penny.
 Irristum.

 The " particulars of our * Irristum ' in its liquid form,"
 referred to in the letter quoted above, were in the form of
 a small book, from which the following extracts are
 taken :
 The "Irristum" medicine is an Absolutely Safe and

 Certain Remedy for Amenorrhoea, Chlorosis, J,)ysmenor
 RHOEA, LEUCORRHOEA, ANAEMIA, AND ALL IRREGULARITIES
 and Obstructions even of the most Obstinate and
 Stubborn Character, and unquestionably if one curse stands
 out prominently above all the other misfortunes of woman
 kind, it is a disregard of the laws of health. The mind and
 the body?the mental and the physical?are so intimately and
 so wonderfully co-mingled in the human frame that it is
 impossible for the most self-denying and amiable woman to

 maintain that equanimity and sweetness of demeanour without
 which conjugal felicity is out of the question, if there exists a
 hidden or secret sorrow, or if the inscrutable laws of health
 are not fulfilling their proper functions. Thousands upon
 thousands are daily suffering, and hour by hour anxiously
 -enquiring how this great law of health *s best to be regu
 lated, and this applies to women more than to men, in a
 proportion that can scarcely be approximated. . . .

 "Irristum" is unquestionably one of the most priceless
 blessings of the nineteenth century. . . .

 "Irristum" never fails, that is the marvel of it. On
 " Irristum " is stamped the seal of unequivocal success To it
 women may turn with the brightest confidence and hope,
 assured of health and happiness, instead of that wretched
 depression of animal spirits, and possibly life-long misery,
 which accrue from a blind confidence in the nostrums of
 unscrupulous quacks. . . .
 Nothing conceivable can be worse or more contemptible

 than for confiding and suffering women to be the dupes of
 plausible and unscrupulous adventurers. - Not merely is it the
 pocket, but the paramount question of life-long health which
 may be Imperilled ;' "and here it is that the never-failing
 efficacy, the privacy, the simplicity and the rapidity of action
 characteristic of the "Irristum" medicine, come as a
 challenge to the world in this most important branch of the
 healing art. . . .
 We do not profess to work wonderful miracles ; we only

 state, with absolute confidence, that it you, who read this, feel
 the need of such a preparation, you will never do better than
 send to us at once, it would of course be untrue to say a
 second bottle is never required. It sometimes happsns that a
 Ja3y has to send for another supply, but in 19 cases out of 20
 the whole of the second one is not required. ...

 It will be sent you bv return, securely packed from observa
 tion, for 4*. 9d., including postage.
 Extra strong (for immediate effect), 10s. ; by post, lte. 6d.

 This is specially recommended to ladies who desire speedy and
 certain relief, and is truly described as a "marvellous
 preparation." J

 The "extra strong" preparation was obtained for
 analysis. A letter which was sent with it promised some
 tablets free of charge with a second bottle, if more were
 required ; but these tablets were not procured. The 10s.
 bottle of the medicine contained six and three-quarters
 ounces. On the label it is stated?
 This medicine is purely an Emmenogogue (sic), of a powerful

 nature, and Is a Safe and Certain Remedy for anaemia and
 all female aliments. Contains no abortifacient properties.
 A further label gives the dose as " one tablespoonful to be
 taken three times a day."
 Analysis showed it to be an acid syrup of phosphate of

 iron with quinine ; it also contained 5 per cent, by volume
 of alcohol, which may have been added in the form of a
 colouring tincture ; the colouring matter appeared to be
 cudbear. Determination of the quantities of the various
 ingredients gave the following formula :

 Quinine sulphate . 9 grains. Ferrous phosphate . 10 ?
 Dilute phosphoric acid ... 6 fl. drachms.
 Sugar . 3 oz.
 Rectified spirit. 220 minims.
 Cudbear . qs
 Water to. 6 75 fl. oz.

 Estimated cost of Ingredients, twopence.

 INFANTILE MOBTALITY.
 The Huddersfield Scheme.

 The principal object of the Huddersfield scheme for
 checking infantile mortality is to help the mother to
 nurse her infant herself in her own home. In order to
 do this the following plan is followed :
 1. Notifications of birth reach the medical officer of health

 within forty-eight hours of the time of birth.
 2. Two lady assistant medical officers of health visit the

 home, inquire, advise, and help.
 3. The notifications are sent every Monday to voluntary

 workers?ladies who supervise, visit at intervals, and help in the homes.
 4. If the baby does not thrive, and Is not under medical caTe,

 the case Is referred to the medical officer of health and appro
 priate action taken.

 The official staff to carry out the above consists of the
 \ medical officer of health and two assistant medical officers
 of health, who are fully qualified and registered medical
 women. Nearly their whole time is given to the
 work in connexion with infant mortality, and the medical
 officer of health exercises a general direction and-super
 vision of their proceedings. There is also a voluntary
 association called the Huddersfield and District Public
 Health Union. It is worked by upwards of 100 ladies.
 There is a close and intimate relation between the muni
 cipal and voluntary portions of the work.

 By a special Act, which has been in operation since
 November 1st, 1906, the Corporation has power to require
 compulsory notification of births to the medical officer of
 health within forty-eight hours. The notifications within
 the time limit have been 94 per cent, of the total births.
 Immediately upon receipt of the notification one or other
 of the lady assistant medical officers of health proceeds to
 the address given and verifies it. If the case is one
 where help or advice is likely to be of use this visit affords
 the opportunity. Cards and leaflets of advice on the care
 of infants, very carefully thought out, are generally left.

 Wherever practicable breast feeding is urged, and if there
 Is any difficulty in this respect help and advice are
 proffered. This first visit by the lady doctors is followed
 by repeated visits in all cases where the circumstances
 call for them. It is at this point that the utility of the
 Public Health Union comes into play. For the purpose of
 this association the borough is divided up into separate
 districts, corresponding as far as possible with the wards,
 but taking as a basis for a separate district the number of
 births ; about 150 births per annum is the approximate
 number for one district. Over each of these districts is
 appointed a lady superintendent, and with her are asso
 ciated a group of lady helpers, varying in number in pro
 portion to the number of babies likely to be born ; it is
 not reckoned that any one lady helper should have more'
 than 15 to 20 babies on her list.
 After the first visit of the assistant medical officer of

 health, the lists of babies are divided up into the districts
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SHEBOYGAN, Wis. — Sheboygan County’s district attorney says he will

prosecute abortion providers if there’s probable cause an alleged abortion

violates state law.

Sheboygan County District Attorney Joel Urmanski says he prosecutes laws

based on how they are written and he plans to do the same when it comes to the

state’s abortion laws.

Recent Stories from tmj4.com

Sheboygan County’s district attorney says he will prosecute abortion providers if there’s probable cause an alleged abortion

violates state law.

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 242 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 3/13

"If law enforcement forwards an investigation to us and there's a violation of

law, we will prosecute it,” he said. “Our job as prosecutors, in my opinion, is

we're upholding the law. We're not legislators, we're not passing laws, we’re not

voting on laws, we're enforcing those laws. I'm not going to go out there and

say, ‘go ahead and commit this crime, do this, do that’. It's not how I feel about

the law. It's not my intentions or thoughts about any particular law. We enforce

that law. So if there's a violation here, we'll enforce it."

There are four abortion clinics in Wisconsin. One of them is a Planned

Parenthood in Sheboygan. All four clinics halted abortion procedures last

Friday after the U.S. Supreme Court struck down Roe v. Wade.

READ MORE

Car crashes into Milwaukee day care; two injured
including child

Top Stories
  Watch Now
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Now, a law established in 1849 is back in effect. It bans abortions unless it’s

deemed necessary to save the mother’s life. The law states two other physicians

would have to verify that’s the case before legally proceeding.

"Do you think a law that sat dormant for 49 years and was enacted 173 years

ago is the will of the people in 2022?” Reporter Ben Jordan asked. “If you look

at the law itself, there has been legislative action on that law much more recent

than that,” D.A. Urmanski responded. “I think in 1985 there was some action

that occurred with that statute and even afterwards. Regardless, take that aside.

You're now seeing multiple states across the country that are enforcing or

creating new laws dealing with abortion. So to suggest this is an old antiquated

law and it's not the way that people see the law or how it should be followed or

that it shouldn't be followed, that's just not accurate."

  Watch Now
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D.A. Urmanski says he’s unaware at this point if local law enforcement agencies

in Sheboygan County will investigate alleged criminal violations of state

abortion law.

"I don't have that answer, it's new,” he said. “I can tell you that I reached out to

law enforcement in this county letting them know the decision that came about,

sharing with them the abortion statute that we have on the books so our law

enforcement is aware of it."
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Sheboygan Co. District Attorney Joel Urmanski says he'll 
prosecute providers accused of performing abortions in 
violation of state law. 1 of 4 abortion clinics in Wisconsin 
is in Sheboygan. Full report airs tonight at 6 on @TMJ4.
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“What will you say to your assistant district attorneys who may have a different

position on this?” TMJ4's Ben Jordan asked.

"I say that our job is to enforce the law and that's what we do,” D.A. Urmanski

responded. “If I have a prosecutor that says morally or otherwise, they do not

believe that they can handle a prosecution, then I, myself, or someone else in

the office may have to step in and take that particular case."

Meanwhile in Milwaukee County, District Attorney John Chisholm has joined

about 80 other prosecutors across the country in saying they will not criminally

charge abortion providers who have been investigated and allegedly found in

violation of state law. A day after the U.S. Supreme Court’s majority draft
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opinion was leaked in May, D.A. Chisholm said it wouldn’t be a good use of

public safety resources.

"We have unbelievable demands being made on us right now to try to address

the surge in violence, overdose deaths, reckless driving,” D.A. Chisholm said.

“They have already taxed law enforcement and court and prosecutorial and

defense resources to the max. Now you're asking us to, again, insert what?

Police officers are going to investigate doctors?"

ADVERTISEMENT

Back in Sheboygan County, D.A. Urmanski acknowledged each county may

function differently in the short term on this law. But he believes his position

represents the will of the people in the county he was elected to serve.

"Can I say that we are a busy place and we need more prosecutors and we need

more help? Yes, but to go out there and take a stance of, ‘I’m not going to

prosecute a certain crime'. That's not a position I'm going to take,” D.A.

Urmanski said.

You can read Wisconsin's 1849 law on abortion below or by clicking here.

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 247 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 8/13

Wisconsin State Legislature

Report a typo or error // Submit a news tip
Copyright 2022 Scripps Media, Inc. All rights reserved. This material may not be published, broadcast, rewritten, or redistributed.

Report a typo

Sign up for our new TMJ4 Morning Headlines Newsletter and get the latest

news and weather delivered straight to your inbox.

E-mail  Submit

CURATION BY Recommended by

Meet the powerful tools

everyone needs to thrive

at work.

Learn how to create, edit, e-

sign, and so much more wit…

Paid Content: Adobe Systems In…

Find a seller’s agent you

can trust with

RamseyTrusted.

Get your home sold at the

right price. No pushy sales…

Paid Content: Ramsey Solutions

Wisconsin Gov Will Install

Solar For Free If You Live

In These Zip Codes

Paid Content: The Solar Experts

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 248 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 9/13

[Photos] Dead At 85, Lee

Radziwill Left All Her Fortune To

Her Daughter And Nothing To…

Paid Content: Last Night On

[Photos] The Most

Hilarious Ironic…

Paid Content: Undead Walki…

[Photos] Niagara Falls

Powers Up: Surging…

Paid Content: Undead Walki…

[Photos] Anyone

Would Rather Quit…

Paid Content: Last Night On

[Photos] None Of Her

Boyfriend's Family…

Paid Content: Undead Walki…

Donald Trump reveals

who he's considering for

potential vice president

TMJ4 News

Actor Danny Masterson

transferred out of

maximum-security prison

TMJ4 News

Woman killed in Chiefs

parade shooting

identified as Kansas Cit…

TMJ4 News

Top Podiatrist: If You

Have Toenail Fungus Try

This Tonight (It's Genius!)

Paid Content: WellnessGuide101.…

You're Allowed To Do

Anything You Want In

This Game!

Paid Content: Star Trek Fleet Co…

Prime is Now $179, But

Few Know this Free

Savings Hack

Paid Content: Online Shopping T…

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 249 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 10/13

This 7 Seconds Coffee

Trick Turns Your Body

Into A Fat-Burning…

Paid Content: nHealth

Seniors in Wisconsin Are

Eligible For Hearing Aids

In February

Paid Content: Hear Clear

Wisconsin Launches New

Policy for Cars Used Less

Than 50 Miles/day

Paid Content: Smart Lifestyle Tre…

60 and Sculpted:

50s the New 30s

With This Muscle…

Paid Content: www.BioT…

Silver Expected To

Boom in 2024 (See

Why)

Paid Content: Goldco

New Study: If You Eat Avocado

Everyday, This Is What Happens

Paid Content: thehealthyfat.com

Madison Gov May Cover

The Cost To Install Solar

If You Live In These Zips

Paid Content: The Solar Experts

Benefits Seniors Are

Entitled To In Wisconsin

But Often Forget To…

Seniors are now entitled to

more discounts and savings…

Paid Content: TheWalletGuru.com

Forget Furosemide, Use

This New Device To

Relieve Edema

Paid Content: Health Inside Jour…

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 250 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 11/13

After Toby Keith's death,

doctors say stomach

cancer is easy to miss

TMJ4 News

Michael J. Fox rose from

wheelchair to standing

ovation at BAFTAs

TMJ4 News

Nick Saban finds new job

after leaving Alabama

football

TMJ4 News

Forget Furosemide, Use

This Household Item To

Help Drain Edema Fluid

Paid Content: healthlabnews.com

“Early 2024 Will Change

Everything” says Wall

Street Legend

Paid Content: 5ginvestornews.c…

1/2 Cup Of This (Before

Bed) Can Melt Your Belly

Fat Like Never Before!

Paid Content: getfittoday.online

Celebrating Black History Month

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 251 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 12/13

Traffic  News  Sports  Contact Us

Don't Waste Your Money  Support

Sitemap  Privacy Policy  Privacy Center

Journalism Ethics Guidelines  Terms of Use  EEO  Careers

FCC Public File  FCC Application  Public File Contact

Scripps Local Media

© 2024 Scripps Media, Inc

  

Give Light and the People Will

Find Their Own Way

ADVERTISEMENT

  

  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 252 of 429



2/20/24, 1:41 PM Sheboygan Co. DA to prosecute providers accused of performing illegal abortions

https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-providers-accused-of-performing-abortions-in-violation-of-state-law 13/13

Accessibility Statement  Scripps Media Trust Center

Closed Captioning Contact  Watch Now

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 253 of 429



 
 

EXHIBIT V 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 254 of 429



 

STATE OF WISCONSIN CIRCUIT COURT DANE COUNTY 

   BRANCH ___ 
 
 

JOSH KAUL, in his official capacity  

as Attorney General,  

Wisconsin Department of Justice 

17 West Main Street  

Madison, WI 53703 

 

WISCONSIN DEPARTMENT OF 

SAFETY AND PROFESSIONAL 

SERVICES  

4822 Madison Yards Way 

Madison, WI 53705 

 

WISCONSIN MEDICAL EXAMINING 

BOARD 

4822 Madison Yards Way 

Madison, WI 53705 

 

and 

 

SHELDON A. WASSERMAN, M.D., in 

his official capacity as Chairperson of 

the Wisconsin Medical Examining Board 

4822 Madison Yards Way 

Madison, WI 53705 

 

  Plaintiffs, 

 

  v.      Case No. 2022-CV- 

  Declaratory Judgment:  30701 

 

CHRIS KAPENGA, in his official capacity 

as President of the Wisconsin Senate and 

Co-Chair of the Joint Committee on 

Legislative Organization 

Wisconsin State Capitol, Room 220 South 

Madison, WI 53702 

 

Case 2022CV001594 Document 4 Filed 06-28-2022 Page 1 of 25
FILED
06-28-2022
CIRCUIT COURT
DANE COUNTY, WI

2022CV001594
Honorable Valerie L.
Bailey-Rihn

Branch 3
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DEVIN LEMAHIEU, in his official 

capacity as the Majority Leader of the 

Wisconsin Senate,  

Wisconsin State Capitol, Room 211 South 

Madison, WI 53702 

 

and 

 

ROBIN VOS, in his official capacity as 

the Speaker of the Wisconsin Assembly 

and Co-Chair of the Joint Committee on 

Legislative Organization 

Wisconsin State Capitol, Room 217 West 

Madison, WI 53702 

 

  Defendants. 

 

 

SUMMONS  

 

 

 THE STATE OF WISCONSIN, 

 To each person named above as a Defendant: 

 You are hereby notified that the Plaintiffs named above have filed a 

lawsuit or other legal action against you.  The Complaint, which is attached, 

states the nature and basis of the legal action. 

 Within 45 days of receiving this Summons, you must respond with a 

written answer, as that term is used in chapter 802 of the Wisconsin Statutes, 

to the Complaint.  The Court may reject or disregard an answer that does not 

follow the requirements of the statutes.  The answer must be sent or delivered 

to the Court, whose address is Dane County Clerk of Courts, Dane County 
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Courthouse, 215 South Hamilton St., Madison, Wisconsin 53703, and to 

Assistant Attorney General Hannah S. Jurss, Plaintiffs’ attorney, whose 

address is Wisconsin Department of Justice, Special Litigation and Appeals 

Unit, 17 West Main Street, Post Office Box 7857, Madison, Wisconsin 53707-

7857.  You may have an attorney help or represent you. 

 If you do not provide a proper answer within 45 days, the Court may 

grant judgment against you for the award of money or other legal action 

requested in the Complaint, and you may lose your right to object to anything 

that is or may be incorrect in the Complaint.  A judgment may be enforced as 

provided by law.  A judgment awarding money may become a lien against any 

real estate you own now or in the future, and may also be enforced by 

garnishment or seizure of property. 

Dated this 28th day of June 2022. 

  

 Respectfully submitted, 
 

 JOSHUA L. KAUL 

 Attorney General of Wisconsin 
 

 Electronically signed by: 
 

 

 Hannah S. Jurss 

 HANNAH S. JURSS 

 Assistant Attorney General 

 State Bar #1081221 

 

 ANTHONY D. RUSSOMANNO 

 Assistant Attorney General 

 State Bar #1076050 
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STATE OF WISCONSIN CIRCUIT COURT DANE COUNTY 

               BRANCH ___   
 

 

JOSH KAUL, in his official capacity  

as Attorney General,  

Wisconsin Department of Justice 

17 West Main Street  

Madison, WI 53703 

 

WISCONSIN DEPARTMENT OF 

SAFETY AND PROFESSIONAL 

SERVICES  

4822 Madison Yards Way 

Madison, WI 53705 

 

WISCONSIN MEDICAL EXAMINING 

BOARD 

4822 Madison Yards Way 

Madison, WI 53705 

 

and 

 

SHELDON A. WASSERMAN, M.D., in 

his official capacity as Chairperson of 

the Wisconsin Medical Examining Board 

4822 Madison Yards Way 

Madison, WI 53705 

 

  Plaintiffs, 

 

  v.      Case No. 2022-CV- 

  Declaratory Judgment:  30701 

 

CHRIS KAPENGA, in his official capacity 

as President of the Wisconsin Senate and 

Co-Chair of the Joint Committee on 

Legislative Organization 

Wisconsin State Capitol, Room 220 South 

Madison, WI 53702 
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DEVIN LEMAHIEU, in his official 

capacity as the Majority Leader of the 

Wisconsin Senate,  

Wisconsin State Capitol, Room 211 South 

Madison, WI 53702 

 

and 

 

ROBIN VOS, in his official capacity as 

the Speaker of the Wisconsin Assembly 

and Co-Chair of the Joint Committee on 

Legislative Organization 

Wisconsin State Capitol, Room 217 West 

Madison, WI 53702 

 

   Defendants.   

  

 

COMPLAINT  

 

 

INTRODUCTION 

 The Wisconsin statutes contain two sets of criminal laws that directly 

conflict with each other if both are applied to abortion. In these circumstances, 

it is well settled that the older law cannot be enforced. Specifically, Wis. Stat. 

§ 940.04—which originated in the mid-1800s, at a time when Wisconsin women 

did not even have the right to vote—has been superseded and cannot be 

enforced as applied to abortions.  

 Wisconsin Stat. § 940.04 states a very broad ban, without exceptions that 

are now widely accepted as appropriate and necessary. It provides that it is a 

criminal felony to destroy the life of an unborn child at any point after 
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conception unless necessary to save the pregnant woman’s life. Nationally, 

these broad bans were rarely, and disparately, enforced historically and not 

enforced at all after the Supreme Court’s decision in Roe v. Wade. 

Subsequently, the Wisconsin Legislature enacted different criminal laws 

applicable to abortion after the point of viability and with broader exceptions 

for the pregnant woman’s health. In addition, the Legislature passed various 

other laws with specific parameters under which physicians may lawfully 

provide abortions after conception.  

 The pre-Roe and post-Roe Wisconsin laws thus directly conflict if both 

were applied to abortion. Either it is lawful to provide a pre-viability abortion, 

or it is not. Either it is lawful to provide an abortion to preserve the mother’s 

health, or it is not. These are exactly the circumstances where courts hold that 

the older law may not be enforced—particularly when that law imposes 

criminal sanctions.  

 Wisconsin abortion providers cannot be held to two sets of diametrically 

opposed laws, and the Wisconsin people deserve clarity. This Court should hold 

that Wis. Stat. § 940.04 has been superseded and cannot be enforced as applied 

to abortions.  
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JURISDICTION AND VENUE 

1. This Court has jurisdiction over the subject matter of this dispute 

pursuant to Wis. Const. art. VII, § 8, and Wis. Stat. § 753.03, which provide for 

subject-matter jurisdiction over all civil matters within this State. 

2. Defendants, as state officers, are subject to this Court’s 

jurisdiction. See Lister v. Bd. of Regents of Univ. of Wis. Sys., 72 Wis. 2d 282, 

303, 240 N.W.2d 610 (1976). 

3. Venue is proper in Dane County because all defendants are state 

officers. Wis. Stat. § 801.50(3)(a). 

PARTIES 

4. Plaintiff Josh Kaul sues in his official capacity as the Wisconsin 

Attorney General, the elected constitutional officer under Wis. Const. art. VI, 

§ 1, who directs the activities of the Wisconsin Department of Justice. See Wis. 

Stat. § 15.25. The Department of Justice consults with and advises agencies 

and officers in Wisconsin on the application and potential enforcement of 

Wisconsin’s criminal laws. See Wis. Stat. § 165.25. The Department of Justice 

also provides training and guidance to law enforcement officers about 

Wisconsin’s criminal laws. Wis. Stat. § 165.86. Thus, the Department of Justice 

should have clarity about the applicability of abortion laws in Wisconsin. The 

Attorney General sues in his official capacity as the Attorney General and 
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director and supervisor of the Department, with an address of 17 West Main 

Street, Madison, WI, 53703. 

5. The Wisconsin Department of Safety and Professional Services 

(DSPS) conducts investigations of physicians for unprofessional conduct that 

includes violations of law. Wis. Stat. §§ 448.02(3), (8), 440.03(3m) (“The 

department may investigate complaints made against a person who has been 

issued a credential”). That includes “a violation . . . of any laws or rules of this 

state . . . substantially related to the practice of medicine and surgery.” Wis. 

Admin. Code Med §§ 10.03(1)(a), (3)(i). Attached to DSPS is the Wisconsin 

Medical Examining Board, which may discipline licenses of doctors based on 

such investigations. Wis. Stat. §§ 448.02, 448.03. Thus, DSPS may be called 

upon to investigate or gather information pertaining to alleged violations of 

any applicable abortion laws. DSPS is located at 4822 Madison Yards Way, 

Madison, WI, 53705. 

6. Plaintiff Wisconsin Medical Examining Board is created by Wis. 

Stat. § 15.405(7) and, pursuant to Wis. Stat. ch. 448, subchapter II, has duties 

that include issuing licenses to practice medicine and surgery. The Board’s 

duties also include considering allegations of unprofessional conduct  

and issuing discipline, which may include alleged violations of Wisconsin  

laws regarding abortions. See Wis. Stat. § 448.02; Wis. Admin. Code Med  
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§§ 10.03(1)(a), (3)(i). The Board’s address is 4822 Madison Yards Way, 

Madison, WI, 53705. 

7. Plaintiff Sheldon A. Wasserman, M.D., sues in his official capacity 

as Chairperson of the Wisconsin Medical Examining Board. In that official 

capacity, his address is 4822 Madison Yards Way, Madison, WI, 53705.  

8. Pursuant to Wis. Stat. § 165.25(1m) and Wis. Stat. § 14.11(1), the 

Governor has requested that the Department of Justice appear for and 

represent these state entities and officials in the prosecution of this action.  

9. Defendant Chris Kapenga is President of the Wisconsin Senate 

and Co-Chair of the Joint Committee on Legislative Organization and is sued 

in his official capacity. The Legislature, over which President Kapenga 

exercises leadership duties, has passed a series of laws regarding abortion that 

are in conflict. After Roe v. Wade rendered Wis. Stat. § 940.04 unconstitutional, 

the Legislature failed in its duty to enact a revisor’s correction bill eliminating 

the law as unconstitutional, see Wis. Stat. § 13.92(2)(L), or to otherwise 

affirmatively repeal the law in light of directly conflicting statutes passed post-

Roe. Further, the Legislature and/or its members or committees have 

repeatedly sought to intervene, and in some cases have intervened, in cases 

under Wis. Stat. § 803.09(2m) on behalf of the Wisconsin Legislature, 

Wisconsin Senate, or Wisconsin Assembly pursuant to Wis. Stat. § 13.365, 

where the enforceability of state law was at issue. For such official capacity 
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claims, President Kapenga’s address is Wisconsin State Capitol, Room 220 

South, Madison, WI, 53702. 

10. Defendant Devin LeMahieu is the Majority Leader of the 

Wisconsin Senate and is sued in his official capacity. The Legislature, over 

which Majority Leader LeMahieu exercises leadership duties, has passed a 

series of laws regarding abortion that are in conflict. After Roe v. Wade 

rendered Wis. Stat. § 940.04 unconstitutional, the Legislature failed in its duty 

to enact a revisor’s correction bill eliminating the law as unconstitutional, see 

Wis. Stat. § 13.92(2)(L), or to otherwise affirmatively repeal the law in light of 

directly conflicting statutes passed post-Roe. Further, the Legislature and/or 

its members or committees have repeatedly sought to intervene, and in some 

cases have intervened, in cases under Wis. Stat. § 803.09(2m) on behalf of the 

Wisconsin Legislature, Wisconsin Senate, or Wisconsin Assembly pursuant to 

Wis. Stat. § 13.365, where the enforceability of state law was at issue. For such 

official capacity claims, Majority Leader LeMahieu’s address is Wisconsin 

State Capitol, Room 211 South Madison, WI, 53702. 

11. Defendant Robin Vos is the Speaker of the Wisconsin Assembly 

and Co-Chair of the Joint Committee on Legislative Organization and is sued 

in his official capacity. The Legislature, over which Speaker Vos exercises 

leadership duties, has passed a series of laws regarding abortion that are in 

conflict. After Roe v. Wade rendered Wis. Stat. § 940.04 unconstitutional, the 

Case 2022CV001594 Document 4 Filed 06-28-2022 Page 11 of 25Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 265 of 429



8 

Legislature failed in its duty to enact a revisor’s correction bill eliminating the 

law as unconstitutional, see Wis. Stat. § 13.92(2)(L), or to otherwise 

affirmatively repeal the law in light of directly conflicting statutes passed post-

Roe. Further, the Legislature and/or its members or committees have 

repeatedly sought to intervene, and in some cases have intervened, in cases 

under Wis. Stat. § 803.09(2m) on behalf of the Wisconsin Legislature, 

Wisconsin Senate, or Wisconsin Assembly pursuant to Wis. Stat. § 13.365, 

where the enforceability of state law is at issue. For such official capacity 

claims, Speaker Vos’s address is Wisconsin State Capitol, Room 217 West, 

Madison, WI, 53702. 

12. To the extent that it has application here, compliance with Wis. 

Stat. § 893.825 will occur with service of the Complaint on the above 

defendants. 

FACTUAL ALLEGATIONS 

13. The Wisconsin Legislature enacted the first version of the statute 

that today is listed as Wis. Stat. § 940.04(1) in 1849. It prohibited the 

administering of substances to, or use of instruments on, a woman pregnant 

with a “quick child” with the intent to destroy the quick child unless “necessary 

to preserve the life of [the] mother.” Wis. Stat. ch. 133, § 11 (1849).  

14. At the time, “quickening” was generally understood to mean the 

time at which the pregnant woman first detects fetal movement, which 
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typically occurs during either the fourth or fifth month of pregnancy. Reva 

Siegel, Reasoning from the Body: A Historical Perspective on Abortion 

Regulations and Questions, 44 Stan. L. Rev. 261, 281–82 (1992); Samuel W. 

Buell, Criminal Abortion Revisited, 66 N.Y.U. L. Rev. 1774, 1780–81 (1991).  

15. In 1858, the Wisconsin Legislature amended the 1849 statute 

(Wis. Stat. ch. 133, § 11 (1849)) to remove the word “quick” such that the 

statute applied to prohibit the intentional destruction of a pregnant woman’s 

“child” unless “necessary to preserve the life of [the] mother.” See Wis. Stat. ch. 

164, § 11 (1858).  That year, the Wisconsin Legislature also added a related 

provision prohibiting the administering of substances or use of instruments on 

a pregnant woman with the intent to procure “the miscarriage of any such 

woman.” Wis. Stat. ch. 169, § 58 (1858).  

16. By the end of the nineteenth century, most states had laws 

prohibiting abortion during all phases of pregnancy with “therapeutic 

exceptions” for abortions to save the life of the pregnant woman. Buell, 

Criminal, 66 N.Y.U. L. Rev. at 1784–85.  

17. These mid-19th century laws generally remained listed in state 

statute books subject to only minor amendments until the 1950s and 1960s. 

Buell, Criminal, 66 N.Y.U. L. Rev. at 1795–96.  

18. Though these mid-19th century laws criminalizing abortion at any 

stage of pregnancy remained “on the books” for all that time, they were rarely 
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enforced. Buell, Criminal, 66 N.Y.U. L. Rev. at 1789–90; Mark A. Graber, 

Rethinking Abortion: Equal Choice, The Constitution, and Reproductive 

Politics at 42–53 (1996).  

19. Scholars estimate that between 1900 and 1970, one of every three 

to five pregnancies ended in abortion. Graber, Rethinking at 41–42. Married 

women obtained the vast majority of those abortions. Id. at 42.  

20. Scholars also estimate that during the 1950s and 1960s, each year, 

approximately one million abortions that violated listed criminal statutes 

occurred. Graber, Rethinking at 42; Buell, Criminal, 66 N.Y.U. L. Rev. at 1789. 

21. In Babbitz v. McCann, 310 F. Supp. 293 (E.D. Wis. 1970), a federal 

district court declared that Wis. Stat. § 940.04(1) was unconstitutionally 

overbroad as it purported to prohibit pre-quickening abortions. Id. at 302.   

22. In its 1973 decision in Roe v. Wade, the United States Supreme 

Court declared unconstitutional statutes criminalizing abortion at any stage 

of pregnancy except when necessary to save the life of the pregnant woman. 

Roe v. Wade, 410 U.S. 113 (1973).  

23. Roe specifically listed Wis. Stat. § 940.04 as one such statute. Id. 

at 118 n.2. At the time, Wis. Stat. § 940.04 stated that it prohibited the 

“intentional[]” destruction of the life of an “unborn child” unless necessary to 

“save the life of the mother,” and it defined “unborn child” as a “human being 

from the time of conception until it is born alive.”  
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24. Following Roe, the Wisconsin Legislature passed laws prohibiting 

abortion either after 20 weeks or after viability, and also passed a network of 

laws providing specific parameters for how physicians should perform 

abortions.   

25. The United States Supreme Court overturned Roe in Dobbs v. 

Jackson Women’s Health Organization, 597 U.S. ____ (2022), on June 24, 2022.  

CLAIMS FOR RELIEF 

COUNT I 

Wisconsin Stat. § 940.04 is unenforceable as applied to abortions 

because subsequent enactments have superseded any such 

application.  

 

(Declaratory Relief Sought) 

26. Plaintiffs reallege and incorporate herein by reference the 

foregoing paragraphs of this Complaint as if set forth here in full. 

27. Any court of record in this State is authorized to enter a 

declaratory judgment declaring that a statutory provision, or an application of 

a statutory provision, is unenforceable. See Wis. Stat. § 806.04(1). 

28. Over many decades, Wisconsin has created a statutory regime for 

abortion regulation that sets parameters for the providing of lawful abortions 

in our State.  

29. This extensive, longstanding statutory regime is fundamentally 

inconsistent with a broad ban against abortions in Wisconsin. 
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30. Wisconsin Stat. § 940.15, enacted in 1985, criminalizes an abortion 

only after the point of “viability,” which means “that stage of fetal development 

when, in the medical judgment of the attending physician based on the 

particular facts of the case before him or her, there is a reasonable likelihood 

of sustained survival of the fetus outside the womb, with or without artificial 

support.”  

31. Wisconsin Stat. § 940.15’s prohibition of abortions after “viability” 

does not apply “if the abortion is necessary to preserve the life or health of the 

woman, as determined by reasonable medical judgment of the woman’s 

attending physician.” Wis. Stat. § 940.15(3). Wisconsin Stat. § 940.15 further 

states that “[n]othing in this subsection requires a physician performing an 

abortion to employ a method of abortion which, in his or her medical judgment 

based on the particular facts of the case before him or her, would increase the 

risk to the woman.” Wis. Stat. § 940.15(6). 

32. Relatedly, Wis. Stat. § 253.107 prohibits a physician from 

providing an abortion only after the “probable postfertilization age of the 

unborn child is 20 or more weeks,” and offers an exception in the case of a 

“medical emergency.” It defines “medical emergency” as a “condition, in a 

physician’s reasonable medical judgment, that so complicates the medical 

condition of a pregnant woman as to necessitate the immediate abortion of her 

pregnancy to avert her death or for which a 24-hour delay in performance or 
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inducement of an abortion will create serious risk of substantial and 

irreversible impairment of one or more of the woman’s major bodily functions.” 

Wis. Stat. §§ 253.107, 253.10(2)(d).  

33. In addition to Wis. Stat. § 940.15 and Wis. Stat. § 253.107, 

Wisconsin law contains a broad regulatory framework that regulates the 

circumstances under which lawful abortions may be provided and obtained.  

34. For example, Wis. Stat. § 253.095(2) provides that “[n]o physician 

may perform an abortion, as defined in s. 253.10(2)(a), unless he or she has 

admitting privileges in a hospital within 30 miles of the location where the 

abortion is to be performed” and imposes a civil forfeiture for a violation.  

Chapter 253 also contains various other provisions that regulate legal 

abortions, including informed consent, a waiting period, the use of ultrasound, 

how abortion-inducing drugs are administered, and later-term abortions, 

among other things.  

35. These many statutes providing the parameters for when an 

abortion may be performed are incompatible with a statute that would broadly 

criminalize abortion at any stage of pregnancy unless necessary to save the 

pregnant woman’s life.  

36. Yet, that is exactly what Wis. Stat. § 940.04 would purport to do if 

applied to abortion. Wisconsin Stat. § 940.04, the pre-Roe 19th century 

prohibition, contains a subsection (1) that provides that “[a]ny person, other 
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than the mother, who intentionally destroys the life of an unborn child is guilty 

of a Class H felony.” 

37. Wisconsin Stat. § 940.04 also contains a subsection (2) that 

provides that “[a]ny person, other than the mother, who does either of the 

following is guilty of a Class E felony:” “(a) Intentionally destroys the life of an 

unborn quick child.” In State v. Black, 188 Wis. 2d 639, 646, 526 N.W.2d 132 

(1994), the Wisconsin Supreme Court held that Wis. Stat. § 940.04(2)(a) “is not 

an abortion statute,” but rather “proscribes the intentional criminal act of 

feticide.”1  

38. Wisconsin Stat. § 940.04(5) provides that “[t]his section does not 

apply to a therapeutic abortion which: (a) Is performed by a physician; and (b) 

Is necessary, or is advised by 2 other physicians as necessary, to save the life 

of the mother; and (c) Unless an emergency prevents, is performed in a licensed 

maternity hospital.” 

39. Wisconsin Stat. § 940.04(6) provides that “unborn child” means “a 

human being from the time of conception until it is born alive.”  

40. Wisconsin Stat. § 940.15, enacted in 1985, and the nineteenth-

century statute listed as Wis. Stat. § 940.04 would directly conflict in two main 

respects if Wis. Stat. § 940.04 were applied to abortion.  

 
1 When Plaintiffs use the term “abortion” in this complaint, it does not include 

the crime of “feticide” as articulated in Black. 
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41. First, Wis. Stat. § 940.15 prohibits abortion only “after the fetus or 

unborn child reaches viability” but Wis. Stat. § 940.04(1) would prohibit any 

abortion “from the time of conception.”  

42. Second, Wis. Stat. § 940.15 recognizes exceptions where an 

abortion is necessary to preserve the life or health of the pregnant woman. But 

Wis. Stat. § 940.04 would only make an exception when necessary to save the 

pregnant woman’s life.  

43. Wisconsin Stat. § 940.04 would also directly conflict with Wis. Stat. 

§ 253.107 if Wis. Stat. § 940.04 were applied to abortion. Wisconsin Stat.  

§ 253.107 prohibits abortion only after the “probable postfertilization age of the 

unborn child is 20 or more weeks,” and offers an exception in the case of a 

“medical emergency.” But Wis. Stat. § 940.04(1) would prohibit any abortion 

“from the time of conception” and would make an exception only when 

necessary to save the pregnant woman’s life.  

44. Similarly, chapter 253’s broad regulatory framework for the 

conditions under which physicians may lawfully provide abortions also directly 

conflicts with Wis. Stat. § 940.04 if Wis. Stat. § 940.04 were applied to 

abortions. That framework establishes that physicians act lawfully when they 

comply with the extensive regulatory provisions for their medical practice. 

45. Later-enacted laws impliedly repeal earlier-enacted laws where 

the earlier-enacted law conflicts with the later-enacted law or where the later-
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enacted laws are intended as a substitute. Posadas v. Nat’l City Bank of New 

York, 296 U.S. 497, 503 (1936); Wisth v. Mitchell, 52 Wis. 2d 584, 589,  

190 N.W.2d 879 (1971); State v. Dairyland Power Co-Op., 52 Wis. 2d 45, 51, 

187 N.W.2d 878 (1971); Tennessee Wine & Spirits Retailers Ass’n v. Thomas, 

139 S. Ct. 2449, 2462 (2019); Scalia & Garner, Reading Law, 331 (2012). 

46. The principle that laws cannot directly conflict is particularly true 

with regard to criminal laws. Criminal statutes are unconstitutionally vague 

in violation of due process if they fail to afford proper notice of the conduct they 

seek to proscribe or if they encourage arbitrary and erratic arrests and 

convictions. County of Kenosha v. C&S Management, Inc., 223 Wis. 2d 373, 

392, 588 N.W.2d 236 (1999). Penal statutes therefore are strictly construed 

against enforcement where there is doubt as to the statutory scheme. State v. 

Christensen, 110 Wis. 2d 538, 546, 329 N.W.2d 382 (1983). 

47. Similarly, under the specific/general rule of statutory construction, 

where two conflicting statutes apply to the same subject, the more specific 

controls. State ex rel. Hensley v. Endicott, 2001 WI 105, ¶ 19, 245 Wis. 2d 607, 

629 N.W.2d 686. 

48. Moreover, the Wisconsin Supreme Court has already held that 

Wis. Stat. § 940.15 is incompatible with interpreting another subsection of Wis. 

Stat. § 940.04 as a broad ban against abortion. The court there ruled that 

“[s]ection 940.04(2)(a) cannot be used to charge for a consensual abortive type 
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of procedure.” Black, 188 Wis. 2d at 646. It ruled that doing so “would be 

inconsistent with the newer sec. 940.15.” Id.  

49. Enforcement of Wis. Stat. § 940.04(1) against abortion providers 

also would create a direct conflict with multiple other, later-enacted Wisconsin 

statutes that enumerate conditions and parameters under which lawful 

abortions may be provided.  

50. This Court therefore should declare that Wis. Stat. § 940.04 is 

unenforceable as applied to abortions. 

COUNT II 

Additionally, Wis. Stat. § 940.04 is unenforceable as applied to 

abortions because of its disuse and in light of reliance on Roe v. Wade 

and its progeny.  

 

(Declaratory Relief Sought) 

51. Plaintiffs reallege and incorporate herein by reference the 

foregoing paragraphs of this Complaint as if set forth here in full. 

52. Wisconsin Stat. § 940.04 has not been enforced against abortions 

for many decades. 

53. Even pre-Roe, such laws were sparingly, and disparately, enforced, 

despite the fact that pre-“quickening” abortions remained relatively common. 

Buell, Criminal, 66 N.Y.U. L. Rev. at 1789–90; Graber, Rethinking at 42–53. 
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54. Wisconsin’s post-Roe statutes and regulations reflect the 

prevailing acceptance in the law of early-stage abortions, under certain 

restrictions, as opposed to the broad ban in Wis. Stat. § 940.04. 

55. Further, Wisconsin citizens have relied on the long existence of Roe 

v. Wade. While Roe was in force, there was no need to take action to advocate 

for the direct repeal of Wis. Stat. § 940.04, which was unenforceable as a matter 

of federal constitutional law.  

56. Where society has long relied on the existence of a constitutional 

civil liberty protecting against enforcement of a law, where a law has long 

fallen out of common usage, or where custom—as embodied in modern 

practice—has evolved, a long obsolete and unused law may become 

unenforceable based on notions of fairness or reliance.  

57. Indeed, a law that has been deemed a violation of a 

constitutionally protected civil liberty for nearly half a century and has not 

subsequently again been enacted as law cannot be said to continue to have the 

consent of the governed.  

58. This Court therefore should declare that Wis. Stat. § 940.04 cannot 

be enforced as applied to abortions until and unless new legislation is enacted 

into law.  

Case 2022CV001594 Document 4 Filed 06-28-2022 Page 22 of 25Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 276 of 429



19 

PRAYER FOR RELIEF 

 WHEREFORE, Plaintiffs respectfully ask this Court to enter a judgment 

in their favor and against Defendants, consisting of: 

(a) A declaratory judgment pursuant to Wis. Stat. § 806.04, declaring 

that Wis. Stat. § 940.04 is unenforceable as applied to abortions; 

and 

(b) Any such other relief as the Court may deem just and proper. 

Dated this 28th day of June 2022. 

  

 Respectfully submitted, 
 

 JOSHUA L. KAUL 

 Attorney General of Wisconsin 
 

 Electronically signed by: 
 

 

 Hannah S. Jurss 

 HANNAH S. JURSS 

 Assistant Attorney General 

 State Bar #1081221 

 

 ANTHONY D. RUSSOMANNO 

 Assistant Attorney General 

 State Bar #1076050 

 

 S. MICHAEL MURPHY 

 Assistant Attorney General 

 State Bar #1078149 

 

 Attorneys for Plaintiffs 
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STATE OF WISCONSIN   CIRCUIT COURT DANE COUNTY 

         BRANCH 3 

 

 JOSH KAUL, et al., 

 

    Plaintiffs, 

 

  and 

 

 CHRISTOPHER J. FORD, et al., 

 

    Intervenors,    

           

  v.       Case No. 22 CV 1594 

 

 JOEL URMANSKI, et al., 

 

    Defendants. 

 

 

DECISION AND ORDER 

 

 

INTRODUCTION 

 This Court recently determined that there is no such thing as an “1849 Abortion Ban” in 

Wisconsin. Specifically, this Court held that Wis. Stat. § 940.04 does not apply to consensual 

abortions, but to feticide, consistent with the Wisconsin Supreme Court’s decision in State v. 

Black, 188 Wis. 2d 639, 526 N.W.2d 132 (1994). In light of this Court’s determination that § 

940.04 does not apply to abortions, the Wisconsin Attorney General and several state agencies 

who oversee medical licensing (“the State Agencies”), and doctors who perform abortions in 

BY THE COURT:

DATE SIGNED: December 5, 2023

Electronically signed by Diane Schlipper
Circuit Court Judge
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Wisconsin (“the Doctors”) seek both a declaration that § 940.04 does not apply to consensual 

abortions and an injunction in support of the same.  

 Defendant Joel Urmanski, the District Attorney for Sheboygan County, opposes the 

Doctors’ and State Agencies’ motions. He asks the Court to reconsider its prior decisions that the 

State Agencies have standing to bring a declaratory action and that § 940.04 only prohibits feticide.  

Accordingly, he urges the Court to deny the State Agencies’ and the Doctors’ motions. 

 For the reasons set forth below, the Court denies Urmanski’s motion for reconsideration 

and grants summary judgment for the Doctors. The Court declares Wis. Stat. § 940.04 does not 

prohibit abortions. Having now awarded the plaintiffs the ultimate relief they sought, the Court 

denies the Doctors’ motion for an injunction and also denies the State Agencies’ motion for 

judgment on the pleadings as moot. 

I. BACKGROUND 

 A. Brief Procedural History. 

The State Agencies plaintiffs are the Wisconsin attorney general and several other state 

officials and entities. They commenced this action against three district attorneys seeking a 

declaration that Wis. Stat. § 940.04 is unenforceable as applied to abortions. Amend. Compl., dkt. 

34. Shortly thereafter, the Court allowed three Wisconsin physicians—the Doctors—to intervene 

in the action. Decision and Order (November 18, 2022), dkt. 80.  

Sheboygan County District Attorney Joel Urmanski, a named defendant, moved to dismiss 

the State Agencies’ and Intervenor Doctors’ complaints. Urmanski Mot. to Dismiss, dkt. 89-90. In 

a written order (“the Dismissal Order”) the Court granted Urmanski’s motion in part by dismissing 

any claims that were “premised on the assertion that Wis. Stat. § 940.04 prohibits abortions.” 

Decision and Order (July 7, 2023); dkt. 147:21. This was because the Court determined that § 
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940.04 did not apply to abortions, but only applied to feticide, consistent with the supreme court’s 

holding in State v. Black, 188 Wis. 2d 639.1 Dismissal Order, dkt. 147:20 The Court allowed the 

Doctors and State Agencies to proceed with their remaining claims for declaratory relief. Id. at 21. 

The State Agencies and Doctors subsequently moved for judgment on the pleadings and 

summary judgement, respectively.2 

B. Factual Background. 

The following facts are undisputed. 

The Doctors are a group of physicians who practice emergency medicine, obstetrics and 

gynecology, and maternal fetal medicine. They each treat pregnant patients experiencing serious 

complications with their pregnancies, and at times perform abortions. Int. Compl., dkt. 75:7. The 

State Agencies are comprised of the Attorney General, the Wisconsin Department of Safety and 

Professional Services, the Wisconsin Medical Examining Board and its chairperson. Pl. Amend. 

Compl., dkt. 34. 

The State Agencies and Doctors brought these actions for declaratory relief against district 

attorneys in three Wisconsin counties where abortions were performed prior to the reversal of Roe. 

Amend. Compl., dkt. 34; Int. Compl., dkt. 75. They ask the Court to declare § 940.04 

unenforceable as applied to abortions. Id. Additionally, the Doctors seek an injunction to support 

the declaration. Int. Compl., dkt. 75:15. 

District Attorney Urmanski has the authority to prosecute crimes in Sheboygan County. 

Answer to Int. Compl., ¶ 11, dkt. 153. He has publicly interpreted § 940.04(1) as prohibiting 

                                                 
1 A more comprehensive view of Wisconsin’s history of abortion regulation is provided in the July 7 Dismissal Order. 

Dkt. 147. Additionally, this Court will not repeat the parties’ arguments or the Court’s rationale in determining the 

meaning of § 940.04—they, too, can be found in the Dismissal Order. Dkt. 147. 

 
2 The Doctors originally moved for judgment on the pleadings, but since they provided affidavits as evidence in 

support of their motion, the Court converted their motion to a motion for summary judgment. Dkt. 158; dkt. 160. 
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abortions (including consensual abortions) from conception until birth, subject to the exceptions 

in § 940.04(5) to save the life of the mother. Answer to Int. Compl., ¶¶ 11, 21-22, 24, 31-34, 36, 

28, 41-43, dkt. 153.   

Given his interpretation, Urmanski has said he will prosecute abortions that he believes 

violate § 940.04(1). Int. Compl, ¶ 11, dkt. 75; Answer to Int. Compl., ¶ 11, dkt. 153. In a public 

interview, Urmanski stated that he would enforce § 940.04 in cases of consensual medical 

abortions if referred, and he further stated he had reached out to law enforcement offices in 

Sheboygan County regarding his interpretation of the statute.3 Ben Jordan, Sheboygan County D.A. 

says he’ll prosecute providers accused of performing abortions in violation of state law, (June 29, 

2022). https://www.tmj4.com/news/local-news/sheboygan-county-d-a-says-hell-prosecute-

providers-accused-of-performing-abortions-in-violation-of-state-law; Emilee Fannon, Wisconsin 

DA plans to prosecute doctors accused of performing abortions, (June 30, 2022), 

https://abc7chcago.com/abortion-wisconsin-sheboygan-county-district-attorney/12006862/.  

Though Urmanski voiced his intention to enforce § 940.04 as applied to consensual 

abortions, Defendant District Attorneys Chisholm and Ozanne from Milwaukee and Dane 

Counties, respectively, have taken no position on whether § 940.04(1) applies to consensual 

abortions. Chisholm and Ozanne ask this Court to deny the Doctors’ motion for injunctive relief, 

claiming it interferes with their discretion to charge criminal cases. Chisholm Resp. Br., dkt. 167; 

Ozanne Resp. Br., dkt. 168. All three district attorneys agree they will abide by any order this 

Court issues regarding the meaning of § 940.04. Id.; Chisholm Resp. Br., dkt. 167; Urmanski Aff., 

¶¶ 6-7, dkt. 171. 

                                                 
3 This Court will take judicial notice of Urmanski’s statements under Wis. Stat. § 902.01(2)(b), as they are public and 

recorded. The statements are capable of accurate and ready determination by resort to watching the video that cannot 

be reasonably questioned. 
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 One of the Doctors, Dr. Kristin Lyerly, is licensed as a physician in Wisconsin and resides 

in Brown County. Lyerly Aff., ¶ 1, dkt. 164. She practiced as an obstetrician-gynecologist 

throughout the state, including Sheboygan County, and provided full scope care to women who 

may become pregnant, are pregnant, or may be experiencing complications with their pregnancies. 

Lyerly Aff. ¶¶ 1,3-5, 9, dkt. 164. Due to some of these complications, at times she performed 

abortions in Sheboygan County and elsewhere in Wisconsin, up until late June 2022. Id. ¶¶ 9-10. 

 In June 2022, as Dr. Lyerly was aware, the Supreme Court reversed Roe v. Wade, holding 

that there is no federal constitutional right to abortion at any stage and that “the Constitution does 

not prohibit the citizens of each State from regulating or prohibiting abortion.” Dobbs v. Jackson 

Women’s Health Org., 597 U.S. __, 142 S. Ct. 2228, 2284 (2022); Lyerly Aff., ¶ 12, dkt. 164. In 

reversing Roe, the Supreme Court placed abortion regulation back in the hands of the states. Id.  

Prior to the Supreme Court’s decision in Dobbs, Dr. Lyerly practiced medicine in 

Sheboygan County without fear of criminal prosecution. Lyerly Aff., ¶ 11, dkt. 164. After Roe was 

reversed, Dr. Lyerly learned through various media outlets that Sheboygan County District 

Attorney Joel Urmanski intended to prosecute abortion providers under § 940.04(1) if the cases 

were referred to his office by law enforcement agencies. Id. ¶12. Dr. Lyerly was so concerned 

about her continued practice in Sheboygan County and Wisconsin generally, that she temporarily 

relocated her medical practice to Minnesota and Arizona, where she knew she did not face criminal 

prosecution. Id. ¶¶ 16-23. 

II. LEGAL STANDARDS 

The State Agencies and the Doctors seek similar relief—a declaration that § 940.04 does 

not apply to consensual abortions—but they rely on two different procedures. The State Agencies 

move for judgment on the pleadings. “A judgment on the pleadings is essentially a summary 
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judgment decision without affidavits and other supporting documents.” McNally v. Capital 

Cartage, Inc., 2018 WI 46, ¶ 23, 381 Wis. 2d 349, 912 N.W.2d 35. Courts “[d]etermine first 

whether the complaint has stated a claim.” Id. If so, courts “next examine the responsive pleading 

to ascertain whether an issue of material fact exists.” Id. “Judgment on the pleadings is proper only 

if there are no genuine issues of material fact.” Id. 

The Doctors move for summary judgment because, unlike the State Agencies, they have 

provided supporting affidavits. A party is entitled to summary judgement if there are no genuine 

issues of material fact and the moving party is entitled to judgment as a matter of law. Everson v. 

Lorenz, 2005 WI 51, ¶ 9, 280 Wis. 2d 1, 695 N.W.2d 298; Wis. Stat. § 802.08(2).  

The power of the courts to issue a declaration is broad in scope. Loy v. Bunderson, 107 

Wis. 2d 400, 407, 320 N.W.2d 175 (1982). Section 806.04(1) gives courts the authority to “declare 

rights, status, and other legal relations whether or not further relief is or could be claimed.” Any 

interested person whose rights, status or other legal action are affected by, among other things, a 

statute, may have determined any question of construction or validity arising from the statute and 

obtain a declaration of rights. Wis. Stat. § 806.04(2).  

Declaratory judgments allow courts to “anticipate and resolve identifiable, certain disputes 

between adverse parties.” Olson v. Town of Cottage Grove, 2008 WI 51, ¶ 28, 309 Wis. 2d 365, 

749 N.W.2d 211 (citations omitted). Courts may use declarations to settle justiciable controversies 

prior to the time that a wrong has been threatened or committed, providing “a remedy which is 

primarily anticipatory or preventative in nature.” Lister v. Bd. of Regents of Univ. Wisconsin Sys., 

72 Wis. 2d 282, 307, 240 N.w.2d 610 (1976). A controversy is justiciable when the following 

factors are present: 

(1) A controversy in which a claim of right is asserted against one who has an interest in 

contesting it. 
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(2) The controversy must be between persons whose interests are adverse.  

(3) The party seeking declaratory relief must have a legal interest in the controversy—

that is to say, a legally protectable interest. 

(4) The issue involved in the controversy must be ripe for judicial determination. 

Olson, 2008 WI 51, ¶29 (citing Loy, 107 Wis. 2d at 410). 

 Finally, in addition to declaratory relief, the Doctors also seek to permanently enjoin the 

prosecution of abortions under § 940.04. Permanent injunctions should not be issued lightly. Pure 

Milk Prod. Co-op v. Nat’l Farmers Org., 90 Wis. 2d 781, 800, 280 N.W.2d 691 (1979). “To obtain 

an injunction, a plaintiff must show a sufficient probability that future conduct of the defendant 

will violate a right of will and injure the plaintiff.” Id. The Plaintiff must establish the injury is 

irreparable. Id. The court must reconcile competing interests and be satisfied that on balance, 

equity favors issuing an injunction. Id.   

III. ANALYSIS 

 To summarize, the State Agencies seek judgment on the pleadings, the Doctors seek 

summary judgment, and Urmanski opposes both motions arguing that the Court must reconsider 

its conclusions in the Dismissal Order. The Court need not address each of the arguments raised 

by each of these three motions, however, because Urmanski concedes that one of the Doctors, Dr. 

Lyerly, presents a justiciable controversy. Urmanski Resp. Br., dkt. 170:14. What this means is 

that, if the Court denies part of Urmanski’s motion to reconsider—that is, if the Court concludes 

it did not commit a manifest error of law by concluding § 940.04 does not prohibit abortions—

then the Court must also conclude that Dr. Lyerly has satisfied her burden to show there is no 

genuine issue of material fact and that she is entitled to judgment as a matter of law. In other words, 

given Urmanski’s concession, this Court need not consider whether the State Agencies or all three 

of the Doctors present a justiciable claim—one doctor is enough. 
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 A. The Court Stands by its Interpretation of § 940.04. 

 Urmanski’s argument in opposition to Dr. Lyerly’s motion for summary judgment relies 

entirely on the Court reconsidering the Dismissal Order. The Wisconsin Supreme Court explains 

the standard for reconsideration as follows: 

[A] circuit court possesses inherent discretion to entertain motions to 

reconsider “nonfinal” pre-trial rulings. To succeed, a reconsideration movant 

must either present newly discovered evidence or establish a manifest error 

of law or fact. 

 

Newly discovered evidence is not new evidence that could have been 

[submitted earlier]. Similarly, a “manifest error” must be more than 

disappointment or umbrage with the ruling; it requires a heightened showing 

of wholesale disregard, misapplication, or failure to recognize controlling 

precedent. Simply stated, a motion for reconsideration is not a vehicle for 

making new arguments or submitting new evidentiary materials that could 

have been submitted earlier after the court has decided a motion …. 

 

Bauer v. Wisconsin Energy Corp., 2022 WI 11, ¶¶ 13-14, 400 Wis. 2d 592, 970 N.W.2d 243 

(citations, some quotation marks, and original alterations omitted).  

 Urmanski says the Court made several errors in the Dismissal Order’s analysis. Urmanski 

Reply Br., dkt. 170. To explain why, Urmanski essentially repackages all of the arguments that he 

made in his motion to dismiss. Dkt. 111. Reconsideration “requires a heightened showing of 

wholesale disregard, misapplication, or failure to recognize a controlling precedent.” Bauer, 2022 

WI 11, ¶14. This kind of heightened showing does not mean re-submitting the same arguments 

that a court has already rejected. This Court understands the need to preserve issues for appeal, but 

will not restate its rationale for deciding that § 940.04 applies to feticide and not abortions. That 

has been fully fleshed out in the Dismissal Order. Dkt. 147.  

Urmanski continues to argue that “Black is objectively wrong …” for several reasons. 

Urmanski Resp. Br., dkt. 170:26-29. This is not a reason to reconsider the Dismissal Order because 

the supreme court is the “only state court with the power to overrule, modify or withdraw language 
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from a previous supreme court case.” Cook v. Cook, 208 Wis. 2d 166, 189, 560 N.W.2d 246. 

(1997). As such, this Court has no authority to overrule State v. Black. 

 In sum, Urmanski fails to make any “heightened showing of wholesale disregard, 

misapplication, or failure to recognize controlling precedent.” Bauer, 2022 WI 11, ¶ 14. 

Accordingly, the Court denies Urmanski’s motion for reconsideration.  

 B. Dr. Lyerly Presents a Justiciable Claim and is Entitled to a Declaratory  

  Judgment that § 940.04 does not Prohibit Abortions. 

 

Dr. Lyerly fears that she may be subjected to criminal investigation or prosecution based 

on some prosecutors’ public statements that § 940.04 could be used to prosecute abortion 

providers. Lyerly Aff., ¶¶ 16-17, dkt. 164. The threat of prosecution, even for abortions that may 

preserve the health and well-being of a pregnant patient, has caused her to stop caring for pregnant 

patients in Wisconsin. Id. ¶¶ 12-13, 16-18, 20-21, 24. 

It is undisputed that Sheboygan County District Attorney Urmanski, like all district 

attorneys in Wisconsin, has the authority to prosecute criminal actions within his county. Answer 

to Int. Compl., ¶ 11, dkt. 153. Urmanski holds the position that § 940.04 prohibits performing 

abortions (including consensual abortions) from conception to birth (subject to specified 

exceptions). Id. ¶¶ 11, 21-22, 24, 31-34, 36, 38, 41-43.  

Following the U.S. Supreme Court’s decision in Dobbs v. Jackson Women’s Health 

Organization decision, Dr. Lyerly learned through the media and conversations with colleagues, 

that DA Urmanski and other Wisconsin prosecutors stated that they would prosecute medical 

providers who provided abortions that violated Wis. Stat. § 940.04. Lyerly Aff., ¶¶ 16-17, dkt. 

164. Additionally, she learned through media coverage that Urmanski “proactively contacted law 

enforcement in Sheboygan County to inform them about his interpretation that Wis. Stat. § 940.04 

prohibits abortions.” Lyerly Aff., ¶ 12, dkt. 164.  
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As a result, Dr. Lyerly moved her obstetrics practice out of Sheboygan County and out of 

Wisconsin altogether in June 2022, though she still resides in Wisconsin. Lyerly Aff. ¶¶ 1, 18, dkt. 

164. She regularly cared for women who presented with complications during pregnancy and it 

was not uncommon for those women to have abortions. Prior to June 2022 and the reversal of Roe, 

she also provided elective abortions. Id. ¶¶ 9-10, dkt. 164. 

Based on Urmanski’s comments, Dr. Lyerly fears criminal prosecution if she continues her 

medical practice in Wisconsin. Lyerly Aff., ¶¶ 16-23, dkt. 164. This continuing threat of 

prosecution infringes on her right to practice medicine in the best interest of patients without fear 

of an unfounded investigation, prosecution, and potential conviction. Dr. Lyerly wishes to resume 

her practice in Wisconsin but believes she cannot do so until there is certainty about § 940.04. Id.. 

She reasonably fears that district attorneys could try to enforce § 940.04 as an abortion ban. Id..  

It is well settled that a proper case for declaratory judgment is presented when requested 

by the party threatened by the application of penal law. State ex rel. Lynch v. Conta, 71 Wis. 2d 

662, 671, 239 N.W.2d 313 (1976) superseded on other grounds via statute as stated in State ex 

rel. Newspapers, Inc. v. Showers, 135 Wis. 2d 77, 398 N.W.2d 154 (1987). Though Urmanski has 

not threatened her directly, it is well established that “potential defendants may seek a construction 

of a statute … without subjecting themselves to forfeitures or prosecution.” Miller Brands-

Milwaukee, Inc. v. Case, 162 Wis. 2d 684, 695, 470 N.W.2d 290 (1991). It is not a prerequisite for 

Dr. Lyerly to suffer an actual injury. A matter must be sufficiently developed to allow a conclusive 

adjudication. Milwaukee Dist. Council 48 v. Milwaukee Cnty., 2001 WI 65, ¶ 41, 244 Wis. 2d 333, 

627 N.W.2d 866.  

Dr. Lyerly presents evidence to satisfy each of the four elements of a justiciable 

controversy. Specifically, Dr. Lyerly claims a right to perform abortions in compliance with 
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applicable state law, without being subject to criminal prosecution for the misapplication of § 

940.04. Additionally, her interests are adverse to Urmanski. As the district attorney in Sheboygan 

County, Urmanski has the authority to prosecute criminal actions. Answer to Int. Compl., ¶ 11, 

dkt. 153. Accordingly, his interpretation of § 940.04(1) as prohibiting consensual abortions is 

adverse to Dr. Lyerly’s claim of right to perform lawful abortions. Answer to Int. Compl., ¶¶ 11, 

21-22, 24, 31-34, 36, 38, 41-43, dkt. 153. Finally, Dr. Lyerly has a legally protectable interest in 

this case. Her fear of enforcement of § 940.04 as applied to abortions has caused her to stop 

performing abortions in Sheboygan County and in Wisconsin in general.  

Urmanski agrees. He “does not dispute that Lyerly presents a justiciable controversy with 

respect to her claims that § 940.04(1) does not apply to abortions.” Urmanski Br., dkt. 170:15. 

Therefore, the Court need not further address any other plaintiffs’ claims. It is enough that Dr. 

Lyerly presents a justiciable claim that is ripe for judicial determination and that there are no 

genuine disputes over material facts.  

For all of the reasons above, this Court GRANTS the Doctors’ motion for summary 

judgment and declares that § 940.04 does not apply to abortions. 

C. The Doctors’ Request for an Injunction is Denied. 

In addition to declaratory relief, the Doctors also seek an order enjoining any prosecution 

for consensual abortion under § 940.04. In support of the Doctors’ request for an injunction, the 

State Agencies argue that this case “presents ‘unique issues of interest to this state,’ reflecting the 

importance of complete clarity for all Wisconsinites.” Pl. Br., dkt. 157:21 (quoting State ex rel. 

Lynch, 71 Wis. 2d at 668).4 This Court has discretion to grant injunctive relief in aid of a 

declaratory judgment, “where necessary or proper to make the judgment effective.” Town of 

                                                 
4 The State Agencies do not seek injunctive relief in the Amended Complaint and only address an injunction in support 

of the Doctors’ claims. Compl., dkt. 34; Pl. Br., dkt. 157:20. 
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Blooming Grove v. City of Madison, 275 Wis. 328, 336, 81 N.W.2d 713 (1957) (citing Morris v. 

Ellis, 221 Wis. 307, 315, 266 N.W. 921 (1936)). 

  1. The Doctors have Not Satisfied this Court of an Irreparable Injury. 

While true that this case presents unique issues of interest for Wisconsin, the Doctors must 

show “a sufficient probability that future conduct of the defendant will violate a right or will and 

injure the plaintiff” and the injury is irreparable. Pure Milk Prods., 90 Wis. 2d at 800. They have 

not satisfied this Court that the future conduct of the defendants, here three Wisconsin district 

attorneys, will violate a right or will and injure the plaintiff.  

Each of the three defendants claims they will abide by the Court’s order in this matter. 

Urmanski has filed an affidavit that acknowledges that if the Court issues a declaration that § 

940.04 does not apply to consensual abortions, this would be binding on the parties to this case. 

Urmanski Aff., ¶¶ 6-7, Dkt. 171. Similarly, Chisholm agrees that after the Court’s July 7 Decision 

and Order, interpreting § 940.04 as applying to feticide and not consensual abortion, “there is no 

basis to prosecute medical consensual abortion under § 940.04.” Chisholm Resp. Br., dkt. 167:5. 

Likewise, Ozanne “intends to await the Court’s declaration of Wisconsin law, and to abide as the 

Court declares it to be.” Ozanne Resp. Br., dkt. 168:3. The defendants in this action, as parties, 

admit that they are bound by the Court’s declaration. 

The Doctors argue that although declaratory judgments should be the functional equivalent 

of injunctions when applied to government parties, this is not always the case. Int. Resp. Br., dkt. 

163:20. They point to Chief Justice Abrahamson’s dissent in Madison Teachers., Inc. v. Walker, 

for the premise that the supreme court’s decision essentially “authorizes the executive to disobey 

the declaratory judgments of the judiciary,” and strips the circuit courts of the ability to protect 

those judgments. 2013 WI 91, ¶ 24, 351 Wis. 2d 237, 839 N.W.2d 388 (Abrahamson, C.J. 
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dissenting). In that case, the circuit court declared that certain statutory provisions were 

unconstitutional. Id. ¶¶ 3, 19. After a government party ignored the court’s order and “just forged 

ahead enforcing a law that had been declared null and void,” the circuit court ultimately held the 

party in contempt and granted injunctive relief. Id. ¶¶ 10, 20.  

The Doctors urge the Court to grant an injunction because they think Madison Teachers 

opened the door for a governmental actor to argue that a declaratory judgment does not have the 

same legal effect as an injunction. Int. Br., dkt. 163:21. Merely opening the door to the possibility 

that a government actor may disregard a declaratory judgment does not reach the level of a 

sufficient probability that the future conduct of the defendants will violate a right and injure the 

doctors—especially in light of their statements otherwise. Because government actors in a separate 

case, ten years ago, ignored the circuit court’s order, does not mean that there is a sufficient 

probability that these defendants will do the same. 

Simply put, the Defendants all say they will abide by this Court’s order. The Doctors do 

not show any reason why these district attorneys would renege on that promise. Accordingly, the 

Doctors do not satisfy their burden to show an irreparable injury. 

 2. Equity Does Not Favor Issuing an Injunction. 

The Court must then reconcile competing interests and the Doctors must satisfy the Court 

that on balance equity favors issuing the injunction. Pure Milk Prods., 90 Wis. 2d at 800.  

Here, there are several competing interests to consider. Urmanski correctly points out that 

any order to enjoin the conduct of the parties would only grant injunctive relief against three 

particular district attorneys, and potentially their successors—not all Wisconsin district attorneys. 

Urmanski Resp. Br., dkt. 170:39. Subject to some exceptions that have not been presented here, 

injunctions are binding only on parties to the action. Dalton v. Meister, 84 Wis. 2d 303, 311-12, 
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267 N.W.2d 326 (1978). Therefore, to grant the injunction would mean that only three Wisconsin 

district attorneys, and their successors, would be enjoined from unlawfully enforcing § 940.04. 

Though they are the district attorneys in the three counties where abortion clinics existed prior to 

the overturning of Roe, the Doctors do not show why it would be equitable to enjoin only these 

Defendant prosecutors, subjecting them to penalties not faced by other district attorneys. 

In conclusion, the Doctors do not satisfy their burden to show future conduct of the 

Defendants will irreparably injure the Doctors and, after balancing the equity factors as explained 

above, this Court DENIES the Doctors’ motion for injunctive relief. 

ORDER 

 For the reasons stated, 

 

 The Court GRANTS Dr. Kristin Lyerly’s motion for summary judgment. The Court 

DECLARES that Wis. Stat. § 940.04 does not apply to abortions.  

 

 The Court DENIES all other pending motions. 

 

This is a final order for purpose of appeal. Wis. Stat. § 808.03(1). 
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11/22/23, 10:14 AM WISH — Population Module Query Results

https://wish.wisconsin.gov/results/ 1/1

Query: WISH, Wisconsin Population Module (Wisconsin 1990 - 2022)

( (Year=2022) )

Use the drill-down variable tool to amend the current query Year

Wisconsin Population
Age Sex

All Selected Male Female
All 5,892,539 2,955,306 2,937,233

0 - 14 1,015,827 520,511 495,316
15 - 44 2,272,325 1,164,241 1,108,084
45 - 64 1,502,268 759,240 743,028

65+ 1,102,119 511,314 590,805

When using drill-down, Return to previous drill-down level.

Estimates for age and sex categories may not sum to totals shown due to rounding.

To save or copy these results:
     Highlight the output you want to save.
     Select EDIT, COPY.
     PASTE the output into your word processing or spreadsheet program.

Next Query  Data Source  Interpretation  Help

WISH (Wisconsin Interactive Statistics on Health)
Office of Health Informatics
Division of Public Health
Wisconsin Department of Health Services
WISH is available at https://dhs.wisconsin.gov/wish/index.htm

Suggested citation: Wisconsin Dept. of Health Services, Division of Public Health, Office of
Health Informatics. Wisconsin Interactive Statistics on Health (WISH) data query system,
https://www.dhs.wisconsin.gov/wish/index.htm. Population Module, accessed 11/22/2023.

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 296 of 429



 
 

EXHIBIT Y 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 297 of 429



WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

I 1 Certified Public Accountant 9,844 11,266 21,110 1,615 4,999 6,614 11,459 16,265 27,724

F 3 Accounting Firm 379 874 1,253 55 170 225 434 1,044 1,478

I 4 Licensed Appraiser 221 1,798 2,019 17 269 286 238 2,067 2,305

I 5 Architect 1,609 1,275 2,884 3,535 5,518 9,053 5,144 6,793 11,937

I 6 Professional Engineer 7,171 10,757 17,928 9,119 18,269 27,388 16,290 29,026 45,316

I 7 Designer of Engineering Systems 823 1,394 2,217 44 145 189 867 1,539 2,406

I 8 Professional Land Surveyor 712 1,097 1,809 404 729 1,133 1,116 1,826 2,942

I 9 Certified Residential Appraiser 598 1,039 1,637 190 426 616 788 1,465 2,253

I 10 Certified General Appraiser 333 464 797 414 1,622 2,036 747 2,086 2,833

F 11 Architectural or Engineering Corp - Certificate of Authorization 476 1,542 2,018 1,452 1,501 2,953 1,928 3,043 4,971

I 12 Chiropractic 2,288 1,196 3,484 248 1,367 1,615 2,536 2,563 5,099

I 13 Professional Geologist 337 274 611 296 575 871 633 849 1,482

I 14 Landscape Architect 230 251 481 184 220 404 414 471 885

I 15 Dentistry 3,429 3,611 7,040 989 3,508 4,497 4,418 7,119 11,537

I 16 Dental Hygiene 5,007 2,886 7,893 512 2,116 2,628 5,519 5,002 10,521

I 17 Anesthesiologist Assistant 183 36 219 24 18 42 207 54 261

I 18 Perfusionist 120 54 174 91 41 132 211 95 306

I 19 Physical Therapist Assistant 2,097 891 2,988 160 331 491 2,257 1,222 3,479

I 20 Medicine and Surgery 15,639 13,082 28,721 10,276 24,479 34,755 25,915 37,561 63,476

I 21 Medicine and Surgery 1,793 725 2,518 1,086 1,480 2,566 2,879 2,205 5,084

I 23 Physician Assistant 3,635 905 4,540 1,146 1,007 2,153 4,781 1,912 6,693

I 24 Physical Therapist 6,203 2,420 8,623 1,025 3,817 4,842 7,228 6,237 13,465

I 25 Podiatric Medicine and Surgery 284 262 546 111 375 486 395 637 1,032

I 26 Occupational Therapist 3,755 2,300 6,055 458 1,327 1,785 4,213 3,627 7,840

I 27 Occupational Therapy Assistant 1,197 1,834 3,031 79 391 470 1,276 2,225 3,501

I 28 Respiratory Care Practitioner 2,937 1,624 4,561 722 933 1,655 3,659 2,557 6,216

I 29 Certified Dietitian 1,822 1,463 3,285 587 501 1,088 2,409 1,964 4,373

I 30 Registered Nurse 100,033 57,615 157,648 18,960 63,307 82,267 118,993 120,922 239,915

I 31 Licensed Practical Nurse 10,010 39,493 49,503 664 10,409 11,073 10,674 49,902 60,576

I 32 Nurse - Midwife 268 100 368 47 98 145 315 198 513
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

I 33 Advanced Practice Nurse Prescriber 8,496 1,712 10,208 2,312 1,786 4,098 10,808 3,498 14,306

I 35 Optometry 927 671 1,598 334 1,113 1,447 1,261 1,784 3,045

I 36 Art Therapist 60 80 140 8 11 19 68 91 159

I 37 Dance Therapist 7 12 19 0 3 3 7 15 22

I 38 Music Therapist 106 123 229 13 22 35 119 145 264

I 39 Athletic Trainer 1,198 956 2,154 202 387 589 1,400 1,343 2,743

I 40 Pharmacist 6,732 3,443 10,175 3,148 3,096 6,244 9,880 6,539 16,419

I 41 Pharmacy Technicians 11,275 2 11,277 673 0 673 11,948 2 11,950

F 42 Pharmacy 1,415 3,252 4,667 50 21 71 1,465 3,273 4,738

F 43 Pharmacy 7 2 9 1,420 1,844 3,264 1,427 1,846 3,273

F 44 Manufacturer 79 195 274 13 26 39 92 221 313

F 45 Wholesale Distributor of Prescription Drugs 103 576 679 743 1,845 2,588 846 2,421 3,267

I 46 Massage Therapist Or Bodyworker 0 1,624 1,624 0 369 369 0 1,993 1,993

I 47 Massage Therapist Or Bodyworker 0 266 266 0 36 36 0 302 302

F 48 Home Medical Oxygen Provider 99 71 170 88 86 174 187 157 344

I 49 Licensed Midwife 128 116 244 59 69 128 187 185 372

I 52 Auctioneer 342 1,458 1,800 160 791 951 502 2,249 2,751

F 53 Auction Company 72 308 380 36 129 165 108 437 545

I 55 Acupuncturist 441 211 652 112 327 439 553 538 1,091

I 57 Psychologist 1,787 1,044 2,831 503 927 1,430 2,290 1,971 4,261

I 58 Private Practice of School Psychology 34 315 349 0 39 39 34 354 388

F 59 School of Aesthetics 9 13 22 0 0 0 9 13 22

I 60 Hearing Instrument Specialist 253 1,159 1,412 39 258 297 292 1,417 1,709

I 61 Genetic Counselors 197 9 206 252 1 253 449 10 459

F 62 Private Detective Agency 211 2,354 2,565 143 568 711 354 2,922 3,276

I 63 Private Detective 493 6,655 7,148 266 1,413 1,679 759 8,068 8,827

I 64 Firearms Certifier 57 181 238 12 35 47 69 216 285

I 65 Nursing Home Administrator 691 2,440 3,131 122 747 869 813 3,187 4,000

F 69 Aesthetics Establishment 622 1,876 2,498 5 2 7 627 1,878 2,505

F 70 Electrology Establishment 60 687 747 0 0 0 60 687 747
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

F 71 Manicuring Establishment 944 5,201 6,145 1 4 5 945 5,205 6,150

I 72 Aesthetics Instructor 56 29 85 2 7 9 58 36 94

I 73 Electrology Instructor 4 5 9 2 1 3 6 6 12

I 74 Manicuring Instructor 52 40 92 2 3 5 54 43 97

I 75 Funeral Director Excluding Embalming 0 69 69 0 2 2 0 71 71

I 76 Funeral Director in Good Standing 0 513 513 0 282 282 0 795 795

I 77 Funeral Director 1,003 1,576 2,579 141 302 443 1,144 1,878 3,022

F 78 Funeral Establishment 480 1,682 2,162 8 1 9 488 1,683 2,171

I 79 Funeral Director Embalming Only 0 5 5 0 6 6 0 11 11

F 80 Cosmetology Establishment 7,320 35,060 42,380 48 110 158 7,368 35,170 42,538

I 81 Cosmetology Manager 0 29,523 29,523 0 3,181 3,181 0 32,704 32,704

I 82 Cosmetologist 24,860 57,627 82,487 1,301 10,891 12,192 26,161 68,518 94,679

I 83 Cosmetology Instructor 758 1,053 1,811 51 167 218 809 1,220 2,029

I 84 Electrologist 125 605 730 8 163 171 133 768 901

I 85 Manicurist 4,221 6,160 10,381 477 1,883 2,360 4,698 8,043 12,741

I 86 Aesthetician 3,547 2,352 5,899 237 545 782 3,784 2,897 6,681

F 87 School of Cosmetology 23 141 164 0 2 2 23 143 166

F 88 School of Electrology 4 10 14 0 0 0 4 10 14

F 89 School of Manicuring 7 46 53 0 0 0 7 46 53

I 90 Real Estate Broker 7,408 43,313 50,721 999 4,915 5,914 8,407 48,228 56,635

F 91 Real Estate Business Entity 2,160 8,431 10,591 449 1,071 1,520 2,609 9,502 12,111

I 93 Timeshare Salesperson 287 2,932 3,219 26 297 323 313 3,229 3,542

I 94 Real Estate Salesperson 16,640 58,437 75,077 2,345 6,821 9,166 18,985 65,258 84,243

F 95 Cemetery Authority - Licensed 64 105 169 27 8 35 91 113 204

I 96 Cemetery Salesperson 121 2,010 2,131 2 91 93 123 2,101 2,224

I 97 Athlete Agent 6 28 34 52 161 213 58 189 247

F 98 Crematory Authority 67 118 185 9 1 10 76 119 195

F 99 Cemetery Association 112 1 113 0 0 0 112 1 113

F 101 Cemetery Preneed Seller 100 1,329 1,429 32 75 107 132 1,404 1,536

F 102 Cemetery Authority-Religious 406 33 439 0 0 0 406 33 439
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

F 104 Cemetery Warehouse 0 4 4 0 4 4 0 8 8

I 106 Home Inspector 645 2,597 3,242 78 283 361 723 2,880 3,603

I 107 Agent For Burial Agreements 976 6 982 53 1 54 1,029 7 1,036

I 108 Private Security Person 8,629 59,774 68,403 468 5,004 5,472 9,097 64,778 73,875

I 109 Wisconsin Registered Interior Designer 195 457 652 25 57 82 220 514 734

I 110 Peddler 51 1 52 0 0 0 51 1 52

I 111 Professional Hydrologist 55 114 169 15 18 33 70 132 202

I 112 Professional Soil Scientist 42 125 167 8 32 40 50 157 207

I 113 Chiropractic Radiological Technician 287 611 898 6 12 18 293 623 916

I 114 Chiropractic Technician 1,092 2,805 3,897 14 56 70 1,106 2,861 3,967

F 115 Mobile Dentistry Program Registrant 25 32 57 4 2 6 29 34 63

F 116 Expanded Function Dental Auxiliary 0 1 1 2 0 2 2 1 3

I 118 Juvenile Martial Arts Instructor 55 96 151 2 4 6 57 100 157

I 120 Social Worker 4,436 8,194 12,630 195 1,047 1,242 4,631 9,241 13,872

I 121 Advanced Practice Social Worker 3,999 4,433 8,432 247 939 1,186 4,246 5,372 9,618

I 122 Independent Social Worker 177 808 985 45 125 170 222 933 1,155

I 123 Licensed Clinical Social Worker 3,910 3,212 7,122 698 895 1,593 4,608 4,107 8,715

I 124 Licensed Marriage and Family Therapist 786 455 1,241 239 181 420 1,025 636 1,661

I 125 Licensed Professional Counselor 5,210 2,904 8,114 796 691 1,487 6,006 3,595 9,601

I 126 Professional Counselor Training Certificate 0 530 530 0 52 52 0 582 582

I 127 Social Worker Training Certificate 245 3,182 3,427 8 143 151 253 3,325 3,578

I 128 Marriage and Family Therapist Training Certificate 0 92 92 0 10 10 0 102 102

I 130 Substance Abuse Counselor-in-Training 1,133 5,031 6,164 34 347 381 1,167 5,378 6,545

I 131 Substance Abuse Counselor 683 1,327 2,010 27 100 127 710 1,427 2,137

I 132 Clinical Substance Abuse Counselor 1,589 1,349 2,938 96 340 436 1,685 1,689 3,374

I 133 Clinical Supervisor-in-Training 227 742 969 5 56 61 232 798 1,030

I 134 Intermediate Clinical Supervisor 125 283 408 4 25 29 129 308 437

I 135 Independent Clinical Supervisor 369 211 580 22 43 65 391 254 645

I 136 Prevention Specialist-in-Training 2 176 178 0 10 10 2 186 188

I 137 Prevention Specialist 50 92 142 4 10 14 54 102 156
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

I 140 Behavior Analyst 501 83 584 90 72 162 591 155 746

I 142 Licensed Radiographer 5,944 2,552 8,496 1,001 829 1,830 6,945 3,381 10,326

I 144 Limited X-Ray Machine Operator Permit 17 54 71 2 8 10 19 62 81

I 146 Massage Therapist or Bodywork Therapist 4,566 3,881 8,447 329 652 981 4,895 4,533 9,428

I 150 Sign Language Interpreter 0 249 249 5 302 307 5 551 556

I 151 Sign Language Interpreter- Restricted 1 157 158 0 11 11 1 168 169

I 154 Speech-Language Pathology 2,257 2,243 4,500 424 1,096 1,520 2,681 3,339 6,020

I 156 Audiology 404 186 590 84 142 226 488 328 816

I 157 Sign Language Interpreter - Intermediate Hearing 39 134 173 11 9 20 50 143 193

I 158 Sign Language Interpreter - Advanced Hearing 212 87 299 475 322 797 687 409 1,096

I 159 Sign Language Interpreter - Intermediate Deaf 1 8 9 0 0 0 1 8 9

I 160 Sign Language Interpreter - Advanced Deaf 8 1 9 8 4 12 16 5 21

I 161 Sign Language Interpreter - Temporary Exemption 0 3 3 0 0 0 0 3 3

F 180 Barbering Establishment 272 447 719 1 1 2 273 448 721

I 181 Barbering Manager 0 670 670 0 34 34 0 704 704

I 182 Barber 639 686 1,325 32 80 112 671 766 1,437

I 183 Barbering Instructor 6 5 11 1 1 2 7 6 13

F 184 Transportation Network Companies 2 6 8 5 0 5 7 6 13

F 187 School of Barbering 8 2 10 0 0 0 8 2 10

F 195 Cemetery Authority - Registered 28 50 78 0 0 0 28 50 78

I 197 Registered Sanitarian 210 450 660 11 55 66 221 505 726

F 201 Geology Firm 19 38 57 22 31 53 41 69 110

F 202 Hydrology Firm 4 6 10 2 4 6 6 10 16

F 203 Soil Science Firm 6 7 13 1 6 7 7 13 20

I 220 Administrative Medicine and Surgery 0 2 2 0 8 8 0 10 10

I 221 Administrative Medicine and Surgery 0 0 0 1 1 2 1 1 2

I 226 Professional Counselor Training License 1,723 4,145 5,868 61 346 407 1,784 4,491 6,275

I 228 Marriage and Family Therapist Training License 217 626 843 5 79 84 222 705 927

F 245 Third-Party Logistics Provider 1 0 1 0 0 0 1 0 1

F 261 Amateur Boxing Club 0 17 17 0 0 0 0 17 17
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

F 262 Professional Boxing Club 0 18 18 0 0 0 0 18 18

I 263 Boxing Contestant 23 243 266 70 496 566 93 739 832

F 264 Professional Boxing Contest 15 5 20 7 3 10 22 8 30

I 265 Second 226 926 1,152 249 1,299 1,548 475 2,225 2,700

F 266 Professional Boxing Promoter 0 12 12 0 3 3 0 15 15

I 267 Mixed Martial Arts Judge 11 11 22 6 17 23 17 28 45

I 268 Mixed Martial Arts Referee 3 6 9 5 8 13 8 14 22

I 270 Matchmaker 10 31 41 2 16 18 12 47 59

I 271 Ringside Physician 7 15 22 2 12 14 9 27 36

I 272 Timekeeper 6 10 16 0 6 6 6 16 22

I 274 Boxing Judge 5 8 13 6 4 10 11 12 23

I 275 Boxing Referee 1 2 3 4 3 7 5 5 10

I 276 Mixed Martial Arts Amateur Contestant 154 862 1,016 56 419 475 210 1,281 1,491

I 277 Mixed Martial Arts Professional Contestant 29 262 291 41 378 419 70 640 710

F 278 Mixed Martial Arts Professional Club 0 1 1 0 0 0 0 1 1

F 279 Professional Mixed Martial Arts Contest 1 72 73 0 13 13 1 85 86

F 280 Professional Mixed Martial Arts Promoter 0 19 19 0 9 9 0 28 28

F 281 Unarmed Combat Sports Promoter 9 12 21 4 5 9 13 17 30

F 282 Unarmed Combat Sports Contest 0 45 45 1 9 10 1 54 55

I 283 Kickboxing Amateur Contestant 39 127 166 9 60 69 48 187 235

I 284 Kickboxing Professional Contestant 3 9 12 0 11 11 3 20 23

I 285 Muay Thai Amateur Contestant 0 4 4 0 0 0 0 4 4

I 287 Kickboxing Judge 5 3 8 2 7 9 7 10 17

I 288 Muay Thai Judge 0 2 2 0 0 0 0 2 2

I 289 Kickboxing Referee 2 1 3 3 4 7 5 5 10

I 290 Muay Thai Referee 0 1 1 0 0 0 0 1 1

I 320 Medicine and Surgery 64 24 88 2,626 1,245 3,871 2,690 1,269 3,959

I 321 Medicine and Surgery 10 7 17 434 176 610 444 183 627

F 401 Tanning Facility 115 2,049 2,164 1 18 19 116 2,067 2,183

I 403 Tattooist 1,831 3,066 4,897 353 998 1,351 2,184 4,064 6,248
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WISCONSIN DEPARTMENT OF
SAFETY AND PROFESSIONAL SERVICES 

LICENSE COUNTS* AS OF 01/31/2024
Includes Temp. Licenses/*F=Firms; I=Individuals 

In State Out of State Totals

Entity* Reg. Profession Active Inactive Total Active Inactive Total Active Inactive Total

I 404 Body Piercer 237 1,026 1,263 22 72 94 259 1,098 1,357

I 450 SUA-Analytical Laboratory 48 23 71 1 0 1 49 23 72

I 451 SUA-Humane Society 62 26 88 0 0 0 62 26 88

I 452 SUA-Narcotic Dog Training 171 70 241 0 0 0 171 70 241

I 453 SUA-Animal Translocation 4 0 4 0 0 0 4 0 4

I 454 SUA-Research 286 217 503 2 0 2 288 217 505

I 455 SUA-Law Enforcement Animal Control Officer 1 2 3 0 0 0 1 2 3

I 456 SUA-Industrial/Commercial Processing 8 6 14 2 2 4 10 8 18

I 457 SUA-Instructional Activities 12 4 16 0 0 0 12 4 16

I 458 SUA-Drug Movement for Training Purposes 1 1 2 0 0 0 1 1 2

I 500 Engineer In Training 1,882 2,050 3,932 507 1,199 1,706 2,389 3,249 5,638

I 600 Cosmetology Apprentice 239 7,277 7,516 7 152 159 246 7,429 7,675

I 601 Barber Apprentice 51 149 200 1 5 6 52 154 206

I 700 Funeral Director Apprentice 305 2,270 2,575 3 65 68 308 2,335 2,643

I 850 Temporary Education Training Permit 0 3,081 3,081 0 2,154 2,154 0 5,235 5,235

I 851 Resident Educational License 1,440 2,550 3,990 575 896 1,471 2,015 3,446 5,461

I 875 Special Permits 216 15,524 15,740 813 8,444 9,257 1,029 23,968 24,997

I 876 Special Licenses 6 2 8 0 4 4 6 6 12

F 900 Appraisal Management Company 5 1 6 76 37 113 81 38 119

GRAND TOTALS 349,730 611,344 961,074 82,998 229,718 312,716 432,728 841,062 1,273,790

run:1/31/2024 10:03:53 AM report:LicenseCounts url:http://DBWMAD0P3867:80/ReportServer user:ACCOUNTS\ page: 7 of 7
The count of INACTIVE LICENSES includes the following:
1)Licenses not renewed and expired, 2)Deceased licensees, 3)Revoked licenses, 4)Voluntarily surrendered licenses, 5)Suspended licenses, 6)Licenses denied due to tax delinquencies, and 7)Licenses issued in 
error.
We maintain the information on inactive licenses because complaints may be filed against these licenses and we may need the information for future investigations.

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 304 of 429



 
 

EXHIBIT Z 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 305 of 429



Number 8
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Interpregnancy Care

ABSTRACT: Interpregnancy care aims to maximize a woman’s level of wellness not just
in between pregnancies and during subsequent pregnancies, but also along her life course.
Because the interpregnancy period is a continuum for overall health and wellness, all women
of reproductive age who have been pregnant regardless of the outcome of their pregnancies (ie,
miscarriage, abortion, preterm, full-term delivery), should receive interpregnancy care as a con-
tinuum from postpartum care. The initial components of interpregnancy care should include the
components of postpartum care, such as reproductive life planning, screening for depression,
vaccination, managing diabetes or hypertension if needed, education about future health, assist-
ing the patient to develop a postpartum care team, and making plans for long-term medical care.
In women with chronic medical conditions, interpregnancy care provides an opportunity to
optimize health before a subsequent pregnancy. For women who will not have any future
pregnancies, the period after pregnancy also affords an opportunity for secondary prevention
and improvement of future health.

Background

Efforts to reduce maternal morbidity have led to an increased focus on improving
maternal health before a future pregnancy and across the lifespan. One proposed
intervention is improving interpregnancy care. Long understood as an intervention
to improve neonatal outcomes, the role of interpregnancy care recently has been
recognized for its role in maternal health. This document reviews the existing data
on interpregnancy care and offers guidance on providing women with interpreg-
nancy care.

Prepregnancy, Postpartum, Interpregnancy, and Well-Woman Care:
The Intersection

Prepregnancy, postpartum, interpregnancy, and well-woman care are interrelated
and can be defined by their relationship to the timing of pregnancy (Fig. 1). For
women who become pregnant, pregnancy is recognized as a window to future health
because complications during pregnancy, such as gestational diabetes mellitus, ges-
tational hypertension, preeclampsia, and fetal growth restriction, are associated with
risk of health complications later in life (1–4). The interpregnancy period is an
opportunity to address these complications or medical issues that have developed
during pregnancy, to assess a woman’s mental and physical well-being, and to
optimize her health along her life course. The yield of this effort is improved
maternal health at the start of the next pregnancy, which leads to improved health
outcomes for the infant. The proposed long-term yield is improved long-term health
for the woman. Therefore, interpregnancy care aims to maximize a woman’s level of
wellness not just in between pregnancies and during subsequent pregnancies, but
also along her life course. Because the interpregnancy period is a continuum for
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overall health and wellness, all women of reproductive
age who have been pregnant regardless of the outcome of
their pregnancies (ie, miscarriage, abortion, preterm, full-
term delivery), should receive interpregnancy care as
a continuum from postpartum care (see the American
College of Obstetricians and Gynecologists’ [ACOG]
Committee Opinion Optimizing Postpartum Care or
the For More Information section). However, it should
be acknowledged that not all women will want to or will
have subsequent pregnancies or children.

The health care providers of that care for women of
reproductive age include obstetrician–gynecologists,
primary care providers, subspecialists who treat chronic
illnesses, advanced practice professionals, and mental
health providers. Some models have included pedia-
tricians and dentists caring for the infant or other chil-
dren. Creative partnerships such as these as well as
policies that promote access to and coverage of inter-
pregnancy care can ensure that the woman’s health is
addressed.

Definition of Interpregnancy and Well-
Woman Care

Interpregnancy care is the care provided to women of
childbearing age who are between pregnancies with the
goal of improving outcomes for women and infants (5).
When reviewing international recommendations for
birth spacing, the World Health Organization identified
four intervals: 1) “interpregnancy interval” indicates the
time a woman is not pregnant between one live birth or
pregnancy loss and the next pregnancy; 2) “birth-to-birth
interval” is the time between a live birth and the sub-
sequent live birth (this interval does not take into
account any pregnancy losses in between births); 3) “in-
teroutcome interval” describes the time between the out-
come of one pregnancy and the outcome of the previous
pregnancy; and 4) “birth-to-conception interval” is
the time between a live birth and the start of the next

pregnancy (6). This document discusses interpregnancy
care, defined here as the care that addresses a woman’s
health care needs during the interval between one live
birth or pregnancy loss and the start of the next preg-
nancy; specifically, it will focus on this interval after
a woman has transitioned from postpartum care.

Existing Recommendations

The concept of interpregnancy care is well established and
multiple organizations have put forth their own distinct set
of interpregnancy care recommendations (5, 7–9). How-
ever, many of these recommendations are focused solely
on improving neonatal outcomes of future pregnancies.
This document will focus on interpregnancy care to
improve maternal and neonatal outcomes of future preg-
nancies, as well as long-term women’s health outcomes.

Clinical Considerations and Management

To optimize interpregnancy care, anticipatory guidance
should begin during pregnancy with the development of
a postpartum care plan that addresses the transition to
parenthood and interpregnancy or well-woman care (4)
(Table 1). The initial components of interpregnancy care
should include the components of postpartum care (10),
such as reproductive life planning, screening for depres-
sion, vaccination, managing diabetes or hypertension if
needed, education about future health, assisting the
patient to develop a postpartum care team, and making
plans for long-term medical care (Box 1). Timing of
visits should consider any changes in insurance coverage
anticipated after delivery.

! What Are the Clinical Components of Interpreg-
nancy Care?

Breastfeeding and Maternal Health

Health care providers should routinely provide anticipa-
tory guidance and support to enable women to breast-
feed as an important part of interpregnancy health (11,
12). Multiple studies have shown that longer duration of
breastfeeding is associated with improved maternal
health, including lower risks of diabetes (13–15), hyper-
tension (15, 16), myocardial infarction (17), ovarian can-
cer (15, 18), and breast cancer (15, 19). For women with
gestational diabetes, longer duration of breastfeeding is
associated with decreased risk of metabolic syndrome
(20) and type 2 diabetes (21). A recent simulation study
found that if 90% of women were to breastfeed optimally,
this would prevent 5,023 cases of breast cancer, 12,320
cases of type 2 diabetes, 35,982 cases of hypertension,
and 8,487 cases of myocardial infarction (22).

Although ACOG recommends exclusive breastfeed-
ing for the first 6 months of life, obstetrician–

gynecologists and other health care providers should
support each woman’s informed decision about whether
to initiate or continue breastfeeding (11), recognizing
that she is uniquely qualified to decide whether exclusive

Figure 1. Interpregnancy Care Within the Continuum of
Care.
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Table 1. Interpregnancy Care Recommendations

Recommendation Grade of Recommendation

General

To optimize interpregnancy care, anticipatory guidance should
begin during pregnancy with the development of a postpartum
care plan that addresses the transition to parenthood and
interpregnancy or well-woman care.

Best Practice

Breastfeeding and Maternal Health

Health care providers should routinely provide anticipatory
guidance and support to enable women to breastfeed as an
important part of interpregnancy health.

1A Strong recommendation, high-quality evidence

Interpregnancy Interval

Women should be advised to avoid interpregnancy intervals
shorter than 6 months.

1B Strong recommendation, moderate-quality evidence

Women should be counseled about the risks and benefits of repeat
pregnancy sooner than 18 months.

2B Weak recommendation, moderate-quality evidence

Family planning counseling should begin during prenatal care with
a conversation about the woman’s interest in future childbearing.

Best Practice

Depression

All women should be screened for depression in the postpartum
period, and then as part of well-woman care during the
interpregnancy period. Such screening should be implemented
with systems in place to ensure accurate diagnosis, effective
treatment, and appropriate follow-up.

1B Strong recommendation, moderate-quality evidence

Postpartum depression screening also may occur at the well-child
visit with procedures in place to accurately convey the information
to the maternal care provider.

1B Strong recommendation, moderate-quality evidence

Other Medical Conditions

Women should be encouraged to reach their prepregnancy weight
by 6–12 months postpartum and ultimately to achieve a normal
BMI (calculated as weight in kilograms divided by height in meters
squared) of 18.5–24.9.

2B Weak recommendation, moderate-quality evidence

Health care providers should offer specific, actionable advice
regarding nutrition and physical activity using proven behavioral
techniques.

1A Strong recommendation, high-quality evidence

Nonpregnant adult smokers should be offered smoking cessation
support through behavioral interventions and U.S. Food and Drug
Administration-approved pharmacotherapy.

1A Strong recommendation, high-quality evidence

In the interpregnancy period, all women should be routinely asked
about their use of alcohol and drugs, including prescription opioids,
marijuana, and other medications used for nonmedical reasons
and referred as indicated. Substance use disorder and relapse
prevention programs also should be made available.

Best Practice

(continued )
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Table 1. Interpregnancy Care Recommendations (continued )

Recommendation Grade of Recommendation

Health care providers should consider patient navigators, trained
medical interpreters, health educators, and promotoras to facilitate
quality interpregnancy care for women of low-health literacy, with
no or limited English proficiency, or other communication needs.

2C Weak recommendation, low-quality evidence

Women of childbearing age should be screened for intimate
partner violence, such as domestic violence, sexual coercion, and
rape, and referred for intervention services if they screen positive.

2B Weak recommendation, moderate-quality evidence

Women with histories of sexually transmitted infections before or
during pregnancy should have thorough sexual and behavioral
histories taken to determine risk of repeat infection or current or
subsequent infection with HIV or viral hepatitis.

1A Strong recommendation, high-quality evidence

All women should be encouraged to engage in safe sex practices;
partner screening and treatment should be facilitated as
appropriate.

1A Strong recommendation, high-quality evidence

As part of interpregnancy care, women at high risk of STIs should
be offered screening, including for HIV, syphilis, and hepatitis.
Screening should follow guidance set forth by the CDC.

1A Strong recommendation, high-quality evidence

History of High-Risk Pregnancy

Women with prior preterm births should be counseled that short
interpregnancy intervals may differentially and negatively affect
subsequent pregnancy outcomes and, as such, the birth spacing
recommendations listed in the section “Interpregnancy Interval”
are particularly important.

1B Strong recommendation, moderate-quality evidence

Given insufficient evidence of benefit, screening and treating
asymptomatic genitourinary infections in the interpregnancy period
in women at high risk of preterm birth is not recommended.

1B Strong recommendation, moderate-quality evidence

For women who have had pregnancies affected by congenital
abnormalities or genetic disorders, health care providers should
review postnatal or pathologic information with the women and
offer genetic counseling, if appropriate, to estimate potential
recurrence risk.

1C Strong recommendation, low-quality evidence

All women who are planning a pregnancy or capable of becoming
pregnant should take 400 micrograms of folic acid daily.
Supplementation should begin at least 1 month before fertilization
and continue through the first 12 weeks of pregnancy.

1A Strong recommendation, high-quality evidence

All women planning a pregnancy or capable of becoming pregnant
who have had a child with a neural tube defect should take 4 mg
of folic acid daily. Supplementation should begin at least 3 months
before fertilization and continue through the first 12 weeks of
pregnancy.

1A Strong recommendation, high-quality evidence

A thorough review of all prescription and nonprescription
medications and potential teratogens and environmental
exposures should be undertaken before the next pregnancy.

1A Strong recommendation, high-quality evidence

(continued )
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breastfeeding, mixed feeding, or formula feeding is
optimal for her and her infant. Additionally,
obstetrician–gynecologists and other health care pro-
viders can provide information and resources that might
help women better understand their workplace breast-
feeding rights (23). Additional guidance can be found at
www.acog.org/breastfeeding.

Interpregnancy Interval

Women should be advised to avoid interpregnancy
intervals shorter than 6 months and should be counseled
about the risks and benefits of repeat pregnancy sooner
than 18 months. Most of the data from observational
studies in the United States would suggest a modest
increase in risk of adverse outcomes associated with
intervals of less than 18 months and more significant risk
of adverse outcome with intervals of less than 6 months
between birth and the start of the next pregnancy (24–

40). More recent studies, however, have called into ques-
tion the methodologies common to much of the litera-
ture, and the question remains open as to the causal
effect of short interpregnancy intervals on some out-
comes (41, 42). Interdelivery (from one delivery to the
next) intervals of less than 18 months have been associ-
ated with increased risk of uterine rupture among
women undergoing trials of labor after cesarean (43,
44). Interpregnancy intervals of greater than 5–10 years
also may be associated with increased risk of adverse
outcomes (25).

Because the interpregnancy interval is a potentially
modifiable risk factor, there has been enthusiasm for
providing guidance to women and their families about
the benefits of intervals longer than 6 months between

pregnancies. Women of lower socioeconomic status and
women of color appear to be at risk of the shortest
interpregnancy intervals (45–47), which highlights the
interpregnancy interval as a potential opportunity to
address inequities in adverse outcomes.

Interventions to Increase Optimally Spaced Pregnancies

Family planning counseling should begin during prenatal
care with a conversation about the woman’s interest in
future childbearing (48). In the United States, 45% of
pregnancies are unplanned (49), and one in three women
become pregnant before the recommended 18-month
interpregnancy interval (50). Contraceptive access and
patient and health care provider knowledge are impor-
tant enablers of adequate birth spacing (51, 52), and
woman-centered family planning counseling enables
each woman to select a family planning method that is
acceptable to her and is commensurate with her desires
for future childbearing. Starting this conversation by ask-
ing, “Would you like to become pregnant in the next
year?” or, for women in the immediate postpartum
period, “When would you like to become pregnant
again?” allows the health care provider and the woman
to center discussions of contraception on the woman’s
priorities. The counseling should include a discussion
about birth spacing and its role in providing sufficient
time to optimize health before the next pregnancy.
This optimization can improve outcomes for the sub-
sequent pregnancy as well as across the woman’s life-
span (53).

Counseling should include a discussion of all
contraceptive options (including implants, intrauter-
ine devices, hormonal methods, barrier methods,

Table 1. Interpregnancy Care Recommendations (continued )

Recommendation Grade of Recommendation

A genetic and family history of the patient and her partner should
be obtained. This may include family history of genetic disorders,
birth defects, mental disorders, and breast, ovarian, uterine, and
colon cancer.

1B Strong recommendation, moderate-quality evidence

Infertility

Generally, recommendations for the length of the interpregnancy
interval should not differ for women with prior infertility compared
with women with normal fertility.

2C Weak recommendation, low-quality evidence

Prior Cesarean Delivery

Women with prior cesarean deliveries, and particularly those who
are considering a trial of labor after cesarean delivery, should be
counseled that a shorter interpregnancy interval in this population
has been associated with an increased risk of uterine rupture and
risk of maternal morbidity and transfusion.

1B Strong recommendation, moderate-quality evidence

Abbreviations: BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CDC, Centers for Disease Control and Prevention; HIV, human

immunodeficiency virus; STIs, sexually transmitted infections.
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lactational amenorrhea, and natural family planning).
The Centers for Disease Control and Prevention’s
(CDC) U.S. Medical Eligibility Criteria for Contracep-
tive Use and U.S. Selected Practice Recommendations
for Contraceptive Use (54, 55) can be used to facilitate
evidence-based contraception counseling to meet an
individual patient’s family planning and pregnancy
spacing needs. Counseling should use a shared
decision-making approach, which acknowledges that
there are two experts in the conversation (the health
care provider as an expert in clinical care and the
patient as an expert on her own experiences and pref-
erences) (48, 56) so that the woman can make an
autonomous and informed decision. Health care pro-
viders also should ask what methods women have

found to be effective and acceptable in the past. Fam-
ily planning counseling may be perceived differently
by women who historically have been marginalized
and who have experienced coercive counseling and
social policies (57, 58). Health care providers should
be conscious of implicit biases against childbearing
among marginalized women and ensure that counsel-
ing addresses the individual woman’s needs and de-
sires (57).

Every woman should have access to all contra-
ceptive methods when needed (including immediately
after giving birth) without financial or logistical
barriers, and obstetrician–gynecologists and other
obstetric care providers can help advocate for policies
that support this (59). This includes, but is not limited

Box 1. Key Steps in Interpregnancy Care*

During Prenatal Care

Determine who will provide primary care after the immediate postpartum period
Discuss reproductive life planning and preferences for a method of contraception
Provide anticipatory guidance regarding breastfeeding and maternal health
Discuss associations between pregnancy complications and long-term maternal health, as appropriate

During the Maternity Stay†

Discuss the importance, timing, and location of follow-up for postpartum care
If desired by the patient, provide contraception, including long-acting reversible contraception or surgical sterilization
Provide anticipatory guidance regarding breastfeeding and maternal health
Ensure the patient has a postpartum medical home

At the Comprehensive Postpartum Visit‡

Review any complications of pregnancy and birth and their implications for future maternal health; discuss appropriate
follow-up care
Review the reproductive life plan and provide a commensurate method of contraception
Ensure that the patient has a primary medical home for ongoing care

During Routine Health Care or Well-Woman or Pediatric Visits§

Assess whether the woman would like to become pregnant in the next year
Screen for intimate partner violence and depression or mental health disorders
Assess pregnancy history to inform decisions about screening for chronic conditions (eg, diabetes, cardiovascular
disease)
For known chronic conditions, optimize disease control and maternal health
Pediatric colleagues to screen during child health visits for women’s health issues such as smoking, depression, multi-
vitamin use, and satisfaction with contraception (IMPLICIT Toolkit)k

*Timing should take into account any changes in insurance coverage anticipated after delivery.

†See Guidelines for Perinatal Care, Eighth Edition, for more information.

‡See Committee Opinion 736, Optimizing Postpartum Care, for more information.

§See Committee Opinion 755, Well-Woman Visit, and www.acog.org/wellwoman for more information.

kImplicit Toolkit Family Medicine Education Consortium. IMPLICIT interconception care toolkit: incorporating maternal risk
assessment into well-child visits to improve birth outcomes. Dayton (OH): FMEC; 2016. Available at: https://health.usf.edu/
publichealth/chiles/fpqc/larc/;/media/89E28EE3402E4198BD648F84339799C1.ashx. Retrieved September 12, 2018.
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to, long-acting, reversible contraceptive methods
because they may be particularly helpful in reducing
unplanned pregnancy and, therefore, optimizing birth
spacing (60, 61). For more information on long-
acting, reversible contraceptives, see the For More
Information section.

Few other interventions have proven efficacy in
reducing the occurrence of short interpregnancy inter-
vals. Other interventions that may have benefit include
home visitation programs and enhanced social supports
(62–64).

Depression

All women should be screened for depression in the
postpartum period and then as part of well-woman care
during the interpregnancy period. Such screening
should be implemented with systems in place to ensure
accurate diagnosis, effective treatment, and appropriate
follow-up. Postpartum depression screening also may
occur at the well-child visit with procedures in place to
accurately convey the information to the maternal care
provider. Perinatal depression and anxiety affect one in
seven women, with devastating consequences for
women and children (65). Screening for symptoms with
a validated instrument, such as the Patient Health
Questionnaire-9 or the Edinburgh Postnatal Depression
Scale, is recommended by the U.S. Preventive Services
Task Force (66) and by all major medical organizations
that care for women and infants (65, 67, 68). The Amer-
ican Academy of Pediatrics recommends postpartum
depression screening at the time of well-child visits at
1, 2, 4, and 6 months of age (67). Although screening
alone has been demonstrated to be of benefit (65), ide-
ally screening would be paired with available and acces-
sible mental health interventions. A recent systematic
review found that only 22% of women who screened
positive for depression attended a mental health visit
in the absence of an intervention to facilitate referral
(69). Health care providers should be prepared to ini-
tiate treatment or refer women to a qualified caregiver,
or both.

Managing Other Medical Conditions

In women with chronic medical conditions, interpreg-
nancy care provides an opportunity to optimize health
before a subsequent pregnancy. For women who will not
have any future pregnancies, the period after pregnancy
also affords an opportunity for secondary prevention and
improvement of future health. Recommendations for
counseling and goals can be found in Table 2, with rec-
ommendations for the most common conditions
expanded on in the following sections.

Reducing Weight

Women should be encouraged to reach their prepreg-
nancy weight by 6–12 months postpartum and ulti-
mately to achieve a normal body mass index (BMI;

calculated as weight in kilograms divided by height
in meters squared) of 18.5–24.9. Ideally, a woman’s
weight should be optimized before she attempts to
become pregnant (70), although the health benefits
of postponing pregnancy need to be balanced against
reduced fecundity with female aging (71). Postpreg-
nancy weight retention and gain have been associated
with subsequent adverse obstetric consequences such
as gestational diabetes, hypertensive disorders, still-
birth, large-for-gestational age neonates, cesarean
delivery, longer-term obesity (72–78), and possibly
congenital anomalies (79). Reduction of BMI between
pregnancies is associated with improved perinatal
outcomes (78), which makes achieving ideal body
weight an important component of interpregnancy
care.

Health care providers should offer specific, action-
able advice regarding nutrition and physical activity,
using proven behavioral techniques (70, 80). Health
care providers are referred to ACOG’s Obesity Toolkit
for more resources (81). Several randomized con-
trolled trials have been conducted to encourage weight
loss in the postpartum period, with mixed results (82).
The most effective means by which to achieve weight
loss goals are not clear, but most likely include a pro-
gram of diet alone or diet in combination with exercise
(83, 84). There is insufficient evidence on whether
breastfeeding is associated with postpartum weight
change (15).

For women with a BMI greater than or equal to 40
or greater than 35 with at least one serious obesity-
related morbidity, referral to a bariatric surgery pro-
gram may be considered because bariatric surgery is
associated with improved metabolic health (85). Stud-
ies that compared outcomes among women with preg-
nancies before and after undergoing bariatric surgery
have found lower rates of gestational diabetes and
hypertension in the postprocedure pregnancy but
higher rates of small-for-gestational-age infants (86).
Women should be counseled that weight loss after
bariatric surgery is associated with improved fertility,
and it is recommended to delay pregnancy for 12–24
months after the procedure (87). During the postop-
erative period, the risk of oral contraceptive failure in
patients who have bariatric surgery with a malabsorp-
tive component is increased (54). See the For More
Information section for additional resources on reduc-
ing weight.

Substance Use and Use Disorders

Tobacco Cessation. Nonpregnant adult smokers should
be offered smoking cessation support through behav-
ioral interventions and U.S. Food and Drug
Administration-approved pharmacotherapy (88).
Tobacco use is a modifiable risk factor for a host of
adverse pregnancy outcomes and longer-term health
outcomes. The U.S. Preventive Services Task Force
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Table 2. Specific Health Conditions

Condition Counseling
Interpregnancy
Test/Screening

Management
Considerations Goals

Medications of
Concern for
Pregnancy*

Gestational
diabetes

Women with
gestational diabetes
have a sevenfold
increased risk of
developing type 2
diabetes.

2-hour OGTT at
4–12 weeks
postpartum;
screening every 1–3
years

Women with
impaired fasting
glucose, IGT, or
diabetes should be
referred for
preventive or
medical therapy.

Early detection of
overt diabetes;
diabetes prevention

Diabetes Poorly controlled
diabetes damages
the woman’s eyes,
heart, blood
vessels, and
kidneys. Poor
control further
increases risk of
birth defects in the
next pregnancy.

Diabetes is a risk
factor for future
heart disease.

Patients should
demonstrate good
control of blood
sugars with
hemoglobin
A1c ,7.0%
(53 mmol/mol).

Weight
management

Testing for
underlying
vasculopathy:
retinal examination,
24-hour urine
protein testing, and
electrocardiography.

Thyroid screening

Hemoglobin A1c

,6.5% (48 mmol/
mol) if a future
pregnancy is
desired, to reduce
the risk of
congenital
anomalies

Discuss aspirin for
future pregnancies.

Medications for
comorbidity

ACE inhibitors

Statins

Preeclampsia Women with
a history of
preeclampsia have
an increased risk of
recurrence in
subsequent
pregnancies. These
women also have
a twofold increased
risk of subsequent
cardiovascular
disease.

Evaluate BP for
resolution of
hypertension.

Maintain
BP ,120/80.

Maintain healthy
weight.

Discuss aspirin for
future pregnancies.

ACE inhibitors

Angiotensin receptor
blockers

Gestational
hypertension

Women with
a history of
gestational
hypertension have
an increased risk of
developing chronic
hypertension. These
women also have
a twofold increased
risk of subsequent
cardiovascular
disease.

Evaluate BP for
resolution of
hypertension.

Maintain
BP ,120/80.

Maintain healthy
weight.

Discuss aspirin for
future pregnancies.

ACE inhibitors

Angiotensin receptor
blockers

(continued )
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Table 2. Specific Health Conditions (continued )

Condition Counseling
Interpregnancy
Test/Screening

Management
Considerations Goals

Medications of
Concern for
Pregnancy*

Chronic
hypertension

Hypertensive
disease is a major
cause of maternal
morbidity and
mortality.

Uncontrolled
hypertension leads
to end organ
damage, renal
disease, and
cardiovascular
disease such as
heart attacks and
strokes.

Evaluate BP for
resolution of
hypertension.

Maintain
BP ,120/80.

Maintain healthy
weight.

Consider testing for
ventricular
hypertrophy,
retinopathy, and
renal disease for
women with
longstanding or
uncontrolled
hypertension.

Discuss aspirin for
future pregnancies.

ACE inhibitors

Angiotensin receptor
blockers

Cardiovascular
disease

Cardiovascular
disease is the
leading cause of
maternal mortality.

Optimal
contraception
counseling

Evaluation and
management by
a cardiac disease
specialist

To be determined
with cardiac care
provider

ACE inhibitors

Warfarin beyond 6
weeks of gestation

Depression or
mental health
disorders

Screening allows
for treatment and
control of symptoms
that may help
prevent self-harm
and negative family
outcomes, such as
impaired infant
bonding, or neglect.

Use validated test
to monitor.

Referral to mental
health providers

Control of
symptoms

Valproic acid

Lithium

Overweight and
obesity

Obesity is
associated with
increased risk of
perinatal and
maternal morbidity,
as well as infertility.
Weight loss in
between pregnancy
reduces that risk.

Obesity increases
the risk of type 2
diabetes,
hypertension,
certain types of
cancer, arthritis,
and heart disease.

Measure BMI.

Preventive
screening for
diabetes and lipids

Reach prepregnancy
weight by 6-12
months after giving
birth; ultimately
achieve normal
BMI.

Referral for bariatric
surgery when
appropriate

Discuss aspirin for
future pregnancies.

Weight loss drugs:
Phentermine–

topiramate

Limited data on other
drugs

(continued )
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Table 2. Specific Health Conditions (continued )

Condition Counseling
Interpregnancy
Test/Screening

Management
Considerations Goals

Medications of
Concern for
Pregnancy*

HIV HIV infection
increases risk of
maternal morbidity
and fetal vertical
transmission.

CD4 and viral load Management by an
HIV care provider

Nondetectable viral
load

If future pregnancy
desired, avoid
antiviral medications
suspected to be
teratogenic.

Renal disease Pregnancy may be
associated with
irreversible
worsening of renal
function in women
with moderate to
severe renal
disease.

Serum creatinine

Urine protein

To be determined
with renal specialist

Discuss aspirin for
future pregnancies.

ACE inhibitors

Epilepsy Epilepsy is
associated with
increased risk of
malformations and
seizures in
offspring.

Whenever possible,
monotherapy in the
lowest therapeutic
dose should be
prescribed.

Coordination of care
for optimal
suppression of
seizures. Maintain
therapeutic levels of
antiepileptic agents.

Cessation of seizure
activity

Valproic acid

Carbamazepine

SLE and
autoimmune
disease

Poorly controlled
autoimmune
disorders are
associated with
increased
miscarriages and
maternal morbidity.
Some of these
conditions are
associated with
cardiovascular
disease.

Evaluate for renal
function and end-
organ disease.

Optimize disease
control

Evaluate for
antiphospholipid
antibody syndrome
if there are
qualifying clinical
events, renal
disease, and
diabetes if managed
with chronic
steroids.

Cyclophosphamide

Methotrexate

Mycophenolate

Leflunomide

Thyroid disease Poorly controlled
thyroid disease is
associated with
adverse pregnancy
outcomes, such as
spontaneous
abortion, preterm
delivery, low birth
weight, preterm
birth, impaired
neuropsychological
development of the
offspring, and
possibly
miscarriage.

Thyrotropin (also
known as thyroid-
stimulating
hormone)

Free T4

Management by
primary provider to
remain euthyroid

Women with
symptoms of
hypothyroidism
should undergo
thyroid screening
before attempting
pregnancy.

Achieve euthyroid
state

Radioactive iodine

(continued )
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Table 2. Specific Health Conditions (continued )

Condition Counseling
Interpregnancy
Test/Screening

Management
Considerations Goals

Medications of
Concern for
Pregnancy*

STI STIs increase the
risk of preterm birth
and puerperal
infections.
Untreated STIs are
associated with
impairment of
fertility and
increased risk of
HIV infection.

Screening per CDC
recommendations

Counseling to
engage in safer sex
practice; partner
screening or
treatment, or both

Remain free of STI
infection or
reinfection

Tobacco cessation Tobacco use
(smoked, chewed,
ENDS, and vaped) is
associated with
adverse pregnancy
outcomes such as
small for
gestational age and
abruption. The long-
term health
consequences of
tobacco use are
well established
and include
increases in
cardiovascular
disease and cancer.

Screen using the
five A’s: Ask,
Advise, Assess,
Assist, and Arrange.

Advise cessation
and provide
behavioral
interventions and
U.S. Food and Drug
Administration
(FDA)-approved
pharmacotherapy
for cessation to
adults who use
tobacco.

Reduce tobacco use
to none

Nicotine replacement
products or other
pharmaceuticals for
smoking cessation
are generally not
recommended.

Thrombophilia Inherited
thrombophilias are
associated with
increased risk of
venous
thromboembolism
and adverse
pregnancy
outcomes.

Consider screening
in these cases:
venous
thromboembolism
that was associated
with a nonrecurrent
risk factor or
a first-degree
relative with a high-
risk thrombophilia.

Coordinate care for
maintenance of
thromboprophylaxis
if indicated.

Consider and plan
for
thromboprophylaxis
during pregnancy.

Determined with
hematologist or
primary care
provider

Warfarin beyond 6
weeks of gestation

Immunizations Immunization
against vaccine
preventable
diseases are crucial
for long-term
maternal and infant
health.

All women should
be screened for
relevant vaccination
opportunities per
CDC guidelines.

MMR

HPV

Varicella

Live attenuated virus

(continued )
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and ACOG recommend medications, behavioral in-
terventions, or both in nonpregnant adults (89, 90).
For lactating women, nicotine replacement therapy is
compatible with breastfeeding because the amounts of
nicotine and cotinine transferred with breast milk are
generally the same or lower using replacement therapy
compared with smoking (91). Specific tools are avail-
able to assist health care providers in enabling women
to cease smoking after pregnancy (89, 92). Health care
providers should reassess tobacco use (smoked,
chewed, electronic nicotine delivery systems, vaped)
at the postpartum visit (4) and continue to provide, or
refer to, assistance with ongoing efforts at cessation
(93).

Substance Use Disorder. In the interpregnancy period,
all women should be routinely asked about their use of
alcohol and drugs, including prescription opioids,
marijuana, and other medications used for nonmedi-
cal reasons and referred as indicated. Substance use
disorder and relapse prevention programs also should
be made available (4, 48, 94). Untreated substance use
disorders have implications for long-term maternal
health and increase the risk of adverse pregnancy out-
comes. Moreover, psychiatric disorders such as
depression, anxiety, bipolar disorder, and posttrau-

matic stress disorder are prevalent among women
with substance use disorders. Women with substance
use disorder have higher rates of unintended pregnan-
cies and lower rates of use of reliable contraception
(95). Therefore, it is particularly important to ensure
continuation of treatment or to identify and initiate
treatment for substance use disorder during the inter-
pregnancy period.

Women who are planning to become pregnant in
the immediate future should be encouraged to discon-
tinue recreational substance use and should be coun-
seled that there is no safe level or type of alcohol use
during pregnancy. Women who are unable to quit
before or during pregnancy likely have a substance use
disorder and should be referred to treatment as
indicated, if this has not already been done. See the
For More Information section for additional resources
on substance use.

Social Determinants of Health and Racial and Ethnic Disparities

Health care providers should inquire about and
document social and structural determinants of health
and maximize referrals to social services to help
improve patients’ abilities to access health care (96).
Social determinants of health (eg, stable housing,
access to food and safe drinking water, utility needs,
safety in the home and community, immigration

Table 2. Specific Health Conditions (continued )

Condition Counseling
Interpregnancy
Test/Screening

Management
Considerations Goals

Medications of
Concern for
Pregnancy*

Psychosocial risks Socioeconomic
disadvantage, race
or ethnicity, and
intimate partner
violence are
associated with
worse health
outcomes.

All women should
be screened for
access to resources

Appropriate
referrals to local
and community
resources should be
provided

Antiphospholipid
antibody
syndrome

Antiphospholipid
antibody syndrome
is associated with
increased risk of
venous
thromboembolism
and adverse
pregnancy
outcomes

Screen for anyone
with a vascular
thrombosis with one
of the qualifying
clinical scenarios:
$3 first trimester
losses, $1 birth at
,34 weeks from
preeclampsia and
$1 loss at 10
weeks or greater.

Determine with
hematologist

Discuss aspirin for
future pregnancies.

Warfarin beyond 6
weeks gestation

Abbreviations: ACE, angiotensin-converting-enzyme; BP, blood pressure; BMI, body mass index (calculated as weight in kilograms divided by height in meters squared); CDC,

Centers for Disease Control and Prevention; CD4, cluster of differentiation 4; ENDS, electronic nicotine delivery systems; HIV, human immunodeficiency virus; ID, infectious

disease; IGT, impaired glucose tolerance; MMR, measles–mumps–rubella; OGTT, oral glucose tolerance test; SLE, systemic lupus erythematosus; STI, sexually transmitted

infections; T4, thyroxine.

*Medications listed may or may not be appropriately prescribed during pregnancy. Health care providers should discuss the risks and benefits of the medication, review

treatment goals, and discuss family planning and how long-term use might affect care during a future pregnancy before initiating a medication.
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status, and employment conditions) relate closely
with health outcomes, health-seeking behaviors, and
health care (96, 97). Many of the resources available to
women and families with specific needs are provided
through state departments of health, insurers, or com-
munity health organizations, but individual health
care providers and practices should engage in evalua-
tion and referral as well. Estimates of the benefit of
such programs are derived largely from observational
cohort and preintervention and postintervention de-
signs, but many demonstrate improved health out-
comes (98–101).

Health care providers should be aware of prevail-
ing disparities in health care and outcomes in order to
understand the risks faced by the populations they
care for, but no current evidence guides variation in
care by race or ethnicity that may be needed to
improve outcomes. Women of color and of low
socioeconomic status are at risk of adverse pregnancy
and overall poor health outcomes (102). These women
may be least likely to receive prepregnancy and inter-
pregnancy care despite their disproportionate need (7,
103). Although some interpregnancy interventions
(eg, home visits, social supports) have been demon-
strated to be of benefit within specific populations at
risk, data on differential effects of interventions by
population are scarce.

If available, health care providers should consider
patient navigators, trained medical interpreters,
health educators, and promotoras (lay community
health care workers who work in Spanish-speaking
communities [104]) to facilitate quality interpreg-
nancy care for women of low-health literacy, with
no or limited English proficiency, or other commu-
nication needs.

Intimate Partner Violence

Women of childbearing age should be screened for
intimate partner violence (IPV), such as domestic
violence, sexual coercion, and rape and referred for
intervention services if they screen positive. Sample
questions to begin the conversation and guidance on
how to appropriately and safely screen for IPV are
provided in ACOG Committee Opinion Intimate Part-
ner Violence (105). Given the high incidence of IPV,
screening for IPV should occur during all encounters
(postpartum, well-woman, and at the first prenatal
visit and at least once per trimester for pregnant
women) (48, 106). During a lifetime, more than one
in three women experience rape, physical violence, or
stalking by an intimate partner (105). Intimate partner
violence has a period prevalence of 17% in the first
year postpartum (107). Some women experience IPV
as reproductive coercion, including pregnancy pres-
sure, pregnancy coercion, and sabotaging contracep-
tion (108).

Sexually Transmitted Infections

Women with histories of STIs before or during
pregnancy should have thorough sexual and behav-
ioral histories taken to determine risk of repeat
infection or current or subsequent infection with
human immunodeficiency virus (HIV) or viral hepatitis.
All women should be encouraged to engage in safe sex
practices; partner screening and treatment should be
facilitated as appropriate. As part of interpregnancy care,
women at high risk of STIs should be offered screening,
including for HIV, syphilis, and hepatitis. Screening
should follow guidance set forth by the CDC (109). Sex-
ually transmitted infections have clear implications for
a woman’s overall health, fertility, and pregnancy out-
comes. Unrecognized and untreated infections may have
important sequelae. Women with history of prior STIs are
at increased risk of recurrent STIs (110) and, thus, should
be considered for rescreening.

Immunizations

The interpregnancy period is ideal to initiate or complete
appropriate adult vaccinations that are contraindicated
during pregnancy or were not completed during preg-
nancy but are medically indicated (111) (see Table 1 in
ACOG’s Committee Opinion on Maternal Immuniza-
tion). The current recommended immunization schedule
for adults 19 years or older can be found on the CDC’s
website. The American College of Obstetricians and Gy-
necologists reviews these schedules annually for endorse-
ment. Immunizations are a proven way to prevent and,
in some cases, eradicate disease. Attention to vaccines
needed during the interpregnancy period can play
a major role in reducing morbidity and mortality from
a range of preventable diseases, including pertussis, influ-
enza, human papillomavirus, hepatitis, and rubella for
nonimmune women.

Other Components of the Well-Woman Visit

The periodic well-woman visit as a component of
interpregnancy care provides the opportunity for
women to receive necessary preventive services. This
may include multiple well-woman visits for women
who have an interpregnancy interval that lasts for
more than 1 year. Guidance for the components of the
well-woman examination can be found in ACOG’s
Committee Opinion on Well-Woman Visit, and at
www.acog.org/wellwoman (112, 113).

! What Is Role of Interpregnancy Care in Specific
Populations?

The provision of interpregnancy care may be particularly
effective when targeted to high-risk and special popula-
tions. In addition to the aforementioned universal
recommendations listed in this document, the following
recommendations should be considered for specific
populations. More details on each topic are provided in
the For More Information section.
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History of High-Risk Pregnancy

Preterm Birth

For women who delivered early, obstetrician–

gynecologists and other obstetric care providers
should obtain a detailed medical history of all previous
pregnancies and offer women the opportunity to dis-
cuss the circumstances that led to the preterm birth.
Ideally this would occur within 6–8 weeks of delivery
in order to facilitate record review and accurate
information gathering; a suggested plan for manage-
ment of subsequent pregnancies (eg, 17a-hydrox-
yprogesterone, cervical cerclage, cervical length
surveillance) based on current available evidence
should be provided to the patient and documented in
an accessible location in the medical record. Women
with a history of preterm birth, whether indicated or
spontaneous, are at increased risk of recurrence (114,
115) and at risk of longer-term maternal morbidity
(116). A prior preterm birth is associated with an
increased risk of subsequent cardiovascular disease
(117). Although women with obstetric complications
such as preterm birth may need greater health care
services than women with normal delivery outcomes,
some evidence suggests that women with obstetric
complications are no more likely to access interpreg-
nancy services (118).

Women with prior preterm births should be coun-
seled that short interpregnancy intervals may differen-
tially and negatively affect subsequent pregnancy
outcomes and, as such, the birth spacing recommenda-
tions listed earlier are particularly important (119).
Given insufficient evidence of benefit, screening and
treating asymptomatic genitourinary infections in the
interpregnancy period in women at high risk of preterm
birth is not recommended (120, 121).

Fetal Anomalies

For women who have had pregnancies affected by
congenital abnormalities or genetic disorders, health
care providers should review postnatal or pathologic
information with the women and offer genetic coun-
seling, if appropriate, to estimate potential recurrence
risk. Approximately 2–4% of live births are affected by
congenital abnormalities. The strongest risk factors,
such as age, family history, and a previously affected
child, are usually nonmodifiable. In some cases, the
finding of a malformation may have implications for
maternal health. For example, maternal obesity and
pregestational diabetes mellitus are risk factors for
congenital anomalies (122, 123). In these cases, inter-
ventions to prevent a recurrence should focus on
improvement in the underlying maternal medical
conditions.

Modifiable risk factors for congenital birth defects
also can be identified and addressed in the interpreg-
nancy period. All women who are planning a preg-

nancy or capable of becoming pregnant should take
400 micrograms of folic acid daily. Supplementation
should begin at least 1 month before fertilization and
continue through the first 12 weeks of pregnancy. All
women planning a pregnancy or capable of becom-
ing pregnant who have had a child with a neural
tube defect should take 4 mg of folic acid daily.
Supplementation should begin at least 3 months before
fertilization and continue through the first 12 weeks of
pregnancy. A thorough review of all prescription and
nonprescription medications and potential teratogens
and environmental exposures should be undertaken
before the next pregnancy.

The responsibility of caring for a medically fragile
infant may deter women from accessing interpreg-
nancy care. Novel strategies, such as embedding
screening and referral services within pediatric
follow-up clinics (124), may help women to address
their own health needs.

Genetic Testing

The interpregnancy period is an ideal time for genetic
counseling and carrier screening if they have not been
previously completed, which allows for informed
planning of the subsequent pregnancy (125, 126).
Family history and carrier status are important con-
siderations. A genetic and family history of the
patient and her partner should be obtained (126–

128). This may include family history of genetic dis-
orders; birth defects; mental disorders; and breast,
ovarian, uterine, and colon cancer. Further guidance
on carrier screening and counseling can be found in
ACOG’s Committee Opinion on Carrier Screening in
the Age of Genomic Medicine (125), ACOG’s Commit-
tee Opinion on Carrier Screening for Genetic Condi-
tions (126), and ACOG’s Technology Assessment on
Modern Genetics in Obstetrics and Gynecology (128).

Infertility

Underlying conditions that may contribute to sub-
fertility (eg, polycystic ovary syndrome, infections,
obesity, and thyroid dysfunction) should be evaluated
and treatments optimized before a woman attempts to
become pregnant. Generally, recommendations for the
length of the interpregnancy interval should not differ
for women with prior infertility compared with
women with normal fertility. Women with histories
of infertility or subfertility may need to rely on assisted
reproduction to become pregnant; the timing of the
next pregnancy attempt is, therefore, often more
readily influenced by health care providers than it
might be for other women.

Prior Cesarean Delivery

Women with prior cesarean deliveries, and particularly
those who are considering a trial of labor after cesarean
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delivery, should be counseled that a shorter interpreg-
nancy interval in this population has been associated
with an increased risk of uterine rupture and risk of
maternal morbidity and transfusion. Evidence exists of
increased risk of uterine rupture after cesarean delivery
following delivery-to-delivery intervals of 18–24 months
or less (43, 129). Evidence also indicates that there is
increased risk of maternal morbidity and blood trans-
fusion among women with interpregnancy intervals of
less than 6 months (44, 130). Furthermore, women
should be counseled that the incidence of placenta ac-
creta spectrum increases with the number of prior cesar-
ean deliveries (131).

For More Information

The American College of Obstetricians and Gynecolo-
gists has identified additional resources on topics
related to this document that may be helpful for ob-
gyns, other health care providers, and patients. You
may view these resources at www.acog.org/More-Info/
InterpregnancyCare.

These resources are for information only and are
not meant to be comprehensive. Referral to these
resources does not imply the American College of
Obstetricians and Gynecologists’ endorsement of the
organization, the organization’s website, or the content
of the resource. The resources may change without
notice.
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The causal effects of fertility are a central focus in the social sciences, but the analysis is 
challenged by the endogeneity of fertility choices. Earlier work has proposed several “natural 
experiments” from twin births or gender composition of earlier births to assess whether having 
more children affects adults’ outcomes, though there are limitations to using rare (twins) and 
weak (gender composition) instrumental variables for fertility. This paper proposes a new 
“natural experiment” approach to assessing the causal effects of fertility by measuring the 
combination of couples’ genetics in predicting fertility—a dyadic genetic instrumental variable, 
where the key idea (exclusion restriction) is that the interactions of the couple’s genetics that shift 
the likelihood of fertility is unknown to the couples. We use a nationally representative sample of 
couples to examine the long-lasting effects of fertility on older adults’ life outcomes, including 
labor market outcomes, personality traits, and subjective wellbeing. We find that fertility reduces 
females’ extraversion and years of working and some evidence indicates that fertility reduces 
both males’ and females’ lifetime number of jobs worked.
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Introduction 

The causal effects of fertility are a central focus in the social sciences, but its identification 

is challenged by the endogeneity of fertility behavior. Fertility is negatively selected by 

socioeconomic background, and decisions on childbearing are co-determined with other life 

choices (Balbo, Billari, and Mills 2013, Lundberg and Rose 2000). To address these issues, 

previous research often uses instrumental variables to overcome the endogeneity problem. The 

two most popular instrumental variables for fertility are multiple births (Twin IV), and the 

gender composition of the first and second born (Sex-Mix IV). Researchers have used the two 

IVs to identify the causal effect of fertility on parents’ labor force participation and earnings 

outcomes1 (e.g., Angrist and Evans 1998; Cools, Markussen, and Strøm 2017; Jacobsen, Pearce, 

and Rosenbloom 1999), and generally reported that mothers, and not fathers, labor market 

outcomes are negatively affected by fertility. 

The existing literature has several limitations. One limitation of both the Twin IV and Sex-

Mix IV is that the approaches are restricted to higher-order births and cannot estimate the 

effects of having one child vs. no children. For the Twin-IV, additional limitations include the 

relative rarity of twin births and the increasing evidence that twin births are non-random and 

instead follow a social gradient (Bhalotra and Clarke 2019). For the Sex-Mix IV, the influence 

of having two same sex children on having a third child is relatively small (i.e. a weak 

instrument) and the estimates may elicit the effect only on those induced to have a third child 

due to strong gender preferences that may not reflect the average effect of fertility (i.e. a local 

average treatment effect). Alternative instruments may be helpful to advance the existing 

knowledge concerning the causal effects of fertility.  
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Motivated by these limitations and recent developments in the sociogenomic study of 

human fertility (Mills, Barban, and Tropf 2018), we propose a novel dyadic genetic 

instrumental variable (DGIV) based on newly available genetic data in the Health and 

Retirement Study. Emerging research has shown that fertility has a large and measurable 

genetic component. We leverage this new information by controlling for the genetic “main” 

effects for each spouse and propose that the interaction of the measures of the genetic 

dispositions toward fertility (i.e., polygenic scores, or PGS) can be used as an instrument for 

(couple level) fertility. Intuitively, we assume that spouses select one another based on traits 

related to levels of fertility but not on how these levels combine (interact) to predict fertility at 

the couple level.  

In this paper, we first review the existing IV literature and discuss the limitations of the 

typically used Sex-mix and Twin IVs. Next, we formally explain our proposed IV and state the 

assumptions that support the validity of our instruments. Finally, we apply our proposed IV to 

a sample of 3,282 couples in the Health and Retirement Study (HRS). We analyze the causal 

effects of life course fertility on older adults’ labor market outcomes, including work history, 

income, and wealth, to compare the consistency of our results with the previous IV literature. 

We also investigate the causal effects of fertility on parental personality traits and subjective 

wellbeing to extend the study of fertility and non-labor market outcomes using a causal 

framework. This paper contributes to the demographic literature on fertility by providing both 

innovative instrumental variable methodologies and new empirical findings.  

Previous Literature 

Theoretical Perspectives on the Effects of Fertility on Parents 
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Most studies on the economic consequences of fertility on parents are driven by Becker’s 

(1993) household specialization theory. The theory posits that household members specialize 

in either housework (including childbearing) or labor market work in order to maximize overall 

production, which is the sum of housework production, labor market production, and utility 

from children. Due to socialization and biological differences, females are often assumed to be 

more efficient in housework, whereas males have comparative advantages in labor market work. 

Thus, the theory predicts that higher fertility causally reduces females’ labor market 

participation. Meanwhile, as mothers specialize in housework after the birth of children, males 

or fathers are expected to allocate more time in the labor market to maintain or maximize the 

labor market production of the family. Thus, the household specialization theory also 

hypothesizes a positive effect of fertility on males’ labor force participation.  

Social science theories also indicate that fertility affects men's and women’s broader 

outcomes, although the direction of the effects is ambiguous. One set of outcomes that receives 

focus is subjective wellbeing (SWB). Life course theory suggests the influences of children on 

parents as multifaceted and time-dependent. On the one hand, children are one of the most 

important social ties to parents. At younger ages, children provide a meaning of life and joy to 

parents, and they also serve as a source of social control that reduces parents’ unhealthy and 

risky behavior (Umberson and Gove 1989; Umberson, Pudrovska, and Reczek 2010). When 

children grow up, they become a source of social support that benefits their older parents both 

emotionally and materially (Seltzer and Bianchi 2013; Umberson, et al. 2010; Umberson, 

Crosone, and Reczek 2013). However, rearing young children also demands significant mental 

and material resources from parents. These demands may cause significant parenting pressure 
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and reduce parental wellbeing (Nomaguchi and Milkie 2020; Umberson and Gove 1989).  

Finally, psychological theories indicate that childbearing also changes parents’ personality 

traits (Jokela et al. 2006). From the perspective of social investment theory (Roberts, Wood, 

and Smith 2005), engaging with social institutions and social roles, such as parenthood, leads 

to maturity in personality traits. Thus, this theory foresees a positive relationship between 

fertility and more stable, “positive” personalities. However, from a life course perspective, 

major life events such as childbirth have complex effects on personality traits. The potential 

disruptive effects of childbirth on living arrangements and the burden of parenting may lead to 

negative changes in personality as well (Hutteman et al. 2014, Fletcher and Padron 2016; 

Specht et al. 2011).  

Causal Evidence on the Consequences of Fertility on Parents 

Because reproductive behavior is endogenous to a number of individual and institutional 

factors, such as socioeconomic status, childhood family structure, personality, and social 

policies (Balbo et al. 2013; Guzzo and Hayford 2020), it is necessary to utilize statistical 

methods to improve the causal confidence of the research. Some studies used experimental 

designs to show that maternal identity negatively affects the evaluation of women’s work 

performances (Benard and Correll 2010; Correll, et al., 2007), but most of the studies tend to 

use instrumental variables (IV) to estimate causal effects of fertility on the realized labor market 

outcomes, particularly labor income and employment status. The use of the IV method is 

motivated by the canonical studies by Rosenzweig and Wolfin (1980) and Angrist and Evans 

(1998). The two studies proposed and popularized two IVs for fertility: Sex-mix IV and Twin-

IV. Sex-mix IV uses the gender composition of the first two children as the instrumental 
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variable for fertility. It assumes that parents would like to achieve a balanced gender ratio, and 

thus the biological randomness of the same-gender of the first two children leads to an increase 

in the likelihood of the third child. Twin IV uses multiple second births as the instrumental 

variable. It assumes that the birth of twins is random, and thus the birth of twins in the second 

parity leads to an exogenous increase in the total number of children. Other IVs include 

infertility shocks (Agüero and Marks 2008; Agüero and Marks 2011) and in vitro fertilization 

(IVF; Lundborg, Plug, and Rasmussen 2017), though these have been used less frequently1. 

With the proposed IVs, Angrist and Evans (1998) analyzed the 1980 and 1990 US census 

data and found that having an additional child causally reduces females’ work time, 

employment rate, and labor income, but no effects on men were observed. Later studies using 

one or both of the IVs generally replicated Angrist and Evans’s (1998) findings and extended 

their conclusions to other contexts such as Latin America, Europe, and East Asia (Bronars and 

Grogger 1994; Cáceres-Delpiano 2012; Chun and Oh 2002; Gruce and Galiani 2007; Daouli, 

Demousis, and Giannakopoulos 2009; Jacobsen, Pearce, and Rosebloom 1999). Whereas 

previous studies tend to rely on cross-sectional data, Cools, Markussen, and Strøm (2017) used 

Sex-mix IV and Norwegian administrative data to analyze the long-term effects of fertility on 

labor market outcomes. They found that the negative effects of fertility on females’ work time 

and labor income are insignificant after the 30s for females without college education. Similar 

to previous studies, Cools et al. (2017) observed no effects of fertility on men. The findings 

based on Sex-mix IV and Twin IV are rich and consistent, but the validity and utility of the IVs 

have been questioned by more recent literature. We will discuss these issues in the next section.  

                                                
1 Another relevant literature uses policies as instruments for fertility (e.g. Geyer et al. 2015) 
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Compared with the rich literature on labor market outcomes, causal studies of fertility and 

a broader set of (non-labor market) outcomes are rare. Existing observational studies of the 

United States and European countries tend to conclude that number of children is negatively 

related to parental SWB during early adulthood, but the association disappears or becomes 

positive after middle adulthood (Deaton and Stone 2012; Stanca 2012; Glass, Simon, and 

Andersson 2016; Margolis and Myrskylä 2011; Umberson, Pudrovska, and Reczek 2010). 

Although studies suggest that mothers take the more burdensome tasks in childbearing and are 

subject to stronger parenting stress (Musick, Meier, and Flood 2016), evidence is mixed 

regarding whether there are gender differences in the association between fertility and SWB. 

Some research found no gender differences (Glass et al. 2016; Margolis and Myrskylä 2011), 

others report that men’s happiness is positively related to the number of children (Nelson-

Coffey et al. 2019).2  

Finally, the association between parenthood and personality traits has shown mixed 

evidence, with little causal analysis available. Using a Finnish sample, Jekola et al. (2007) 

reported that having children predicted higher emotionality, a personality trait related to 

negative outcomes, and higher emotional stability only among men, lending partial support to 

the social investment theory. However, later studies report having children to be related to a 

decrease or no change in emotional stability, conscientiousness, and agreeableness (Hutteman 

                                                
2 In contrast to the previous observational research, Priebe (2020) applied Twin IV and Sex-
mix IV to a large sample of parents in developing countries. The author reports that although 
OLS results show that an additional child is negatively related to happiness, IV-based results 
show that an additional child significantly increases parents’ happiness. Although results in 
developed countries and developing countries may not be comparable, contrasts between 
Priebe’s OLS and IV results still call existing observational studies into question and suggest 
further analysis using causal designs is needed. 
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et al. 2014; Scheppingen et al. 2016; Specht et al. 2011). South American Surveys asking for 

fertility intention also suggest the existence of mothers who prefer an unequal child sex ratio 

even when they have had one boy and one girl, suggesting the existence of defier groups 

(Clément 2017). The limited amount of literature and lack of causal focus indicates a need for 

more studies.  

Limitations of the Sex-mix IV and Twin IV 

Despite their significant contributions, the Sex-mix IV and Twin IV approaches have some 

limitations in terms of methodological design. First, Twin IV and Sibling IV are by design 

restricted to adults with at least two children. The identified treatment effects may not be 

generalized to childless or one-child parents. Alternatively, infertility (Agüero and Marks 2008; 

Agüero and Marks 2011) and IVF instruments (Lundborg, Plug, and Rasmussen 2017) can be 

applied to first-order births. However, although infertility is argued to be approximately 

random (Agüero and Marks 2008), its exogeneity is still challenged by some more recent 

findings that infertility is associated with marital status, age, health insurance, and graduate-

level education (Louis et al. 2013; Thoma et al. 2013). Because IVF is defined as the success 

of the first IVF treatment, it is applicable only to mothers who have ever received any IVF 

treatment and since the use of IVF is selective, concerns remain about the generalizability of 

the results.    

In addition, when interpreted using the Local Average Treatment Effect (LATE) 

framework, Sex-mix IV measures the causal effects of fertility on the complier groups who 

wish to balance children’s sex composition by having a higher-order birth. It also assumes the 

absence of the defiers group who have strong sex preferences so that they want to have more 
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children when the sex composition is already balanced. Although these assumptions may hold 

in Western contexts, they may not be applicable to cultural contexts with gender preferences 

for births (Chun and Oh 2002). Rosenzweig and Wolpin (2000) also suggested that child sex 

composition may have economics of scale effects. For example, same-sex children may share 

their clothes to reduce expenditures, which allows more investment in education. Indeed, recent 

studies have provided support for the validity of sex-mix IV. For example, Huber (2010) did 

not find economics of scale effects using US Census data, and Clément (2017) theorized that 

LATE can be identified when the defier group is small or the LATE on defiers has the same 

sign as LATE on compliers (i.e., although IV does not work as the same on defiers, treatments 

still affect them). But these concerns still suggest a need for more IVs to solidify our knowledge 

(Black et al. 2022). 

Twin IV, on the other hand, seems to clearer claim to random variation. The birth of twins 

was thought to be random, and its positive effects on the number of children unrelated to other 

family and individual characteristics, although the parents need to desire a second parity in 

order to be eligible for the analysis. However, recent studies have challenged the exogeneity of 

the Twin IV. For example, Bhalotra and Clarke (2019) found that in the US, better maternal 

health and higher maternal educational attainments are significant predictors of twin births. 

The chances of twin births can also be significantly increased by the use of fertility treatments, 

such as IVF.3  

                                                
3 Braakmann and Wildman (2015) also reported that the use of fertility treatments is 
associated with a 10% increase in the likelihood of twin births. Although other studies 
proposed that monozygotic twins can be more strictly exogenous (Farbmacher, Guber, and 
Vikström 2016), such information is usually unavailable in large demographic datasets. 
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The Present Study 

As reviewed in the previous section, the existing literature concerning the causal effects 

of fertility has some limitations. Empirically, existing studies tend to focus on labor market 

outcomes, but the effects of childbearing on psychological outcomes are also useful knowledge 

that demands causal analysis. Although a few studies have applied causal methods to study the 

impacts of fertility on non-labor market outcomes (Priebe 2020), the literature is very limited 

compared to the study of labor market outcomes. Finally, it is worth noting that existing studies 

tend to rely on working-age adults, whereas few studies consider the causal effect of fertility 

on older adults and therefore do not examine full life course effects. Methodologically, the 

issues with the generalizability and validity of Sex-mix IV and Twin-IV imply the need to seek 

new IVs to improve the robustness of our knowledge of fertility’s consequences.  

To address these limitations, this paper contributes to the current literature in three respects. 

First, we propose a new dyadic genetic IV (DGIV). Specifically, we utilize the interaction of 

spousal genetic predispositions for fertility as an instrument for realized fertility. The proposed 

DGIV does not impose sample restrictions on parents with multiple births. We provide formal 

statements of identification assumptions and interpretations based on LATE in the appendix. 

Second, we focus on the effects of fertility on older adults, which allows us to measure the life-

course effects of fertility on labor market participation. Third, we extend the use of the proposed 

IV to investigate the impacts of fertility on personality and mental health outcomes. These 

analyses will contribute to the causal knowledge of the impacts of fertility on a broader set of 

outcomes. 

Data and Empirical Method 
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Sample Construction 

We use data from the Health and Retirement Study (HRS). HRS is a biannual and 

nationally representative longitudinal survey of older adults in the United States. HRS surveyed 

about 20,000 respondents each wave and has so far included about 45,000 unique older adults 

across all waves. Beginning in 1992, HRS has documented rich data for older adults’ financial 

conditions, labor force participation, and fertility history. Since 2006, HRS started collecting 

genetic data of HRS respondents and their co-residential spouses. A Psychosocial and Lifestyle 

Questionnaire (PLQ) was introduced in the same year, which collects information about 

respondents’ psychological traits and non-cognitive skills. The recent advancements in HRS’s 

data collections provide unique opportunities to use genetics to identify the effects of fertility 

on non-labor market outcomes. We restrict the analytical sample to HRS couples. A respondent 

who is identified with two or more different spouses in HRS is not included in the sample. 

Because polygenic scores (PGS) predicted from the European-ancestry-based genome-wide 

association study (GWAS) are less reliable among the non-European population (Martin et al. 

2017), we further restrict the HRS couples to be both White or European Ancestry (defined by 

HRS’s genetic data; for detail, see Ware et al. 2018). After excluding cases with missing values, 

we obtained an analytical sample of 6,564 White older adults or 3,282 unique couples. Using 

these cases, we construct our measures (see the next section) using all person-wave 

observations over 50 years old so that our analysis focuses on older adults. Specific sample 

sizes vary by the outcome. In Appendix A, we outline our procedure for sample construction. 

Measures 

Our DGIV is the interaction term of each spouse’s genetic propensity for fertility (details 
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will be given in the next section). To construct our GIV, we use a PGS for the number of 

children ever born (NEB) to operationalize “genetic predisposition”. We use the officially 

released NEB PGS from the HRS team (Ware et al. 2018), which is constructed based on 

Barban et al. (2016)3. The treatment variable of our study is fertility, defined as the number of 

biological children for the couple. We use the wife’s (or female partner if not married) reported 

fertility as the measure of the couple’s fertility whenever the data is available. If the wife’s 

fertility information is unavailable, the husband’s data are used. 

We considered two sets of life course outcomes. The first set is labor market outcomes, 

which include work history and family finances. Work history measures include: (1) ever 

worked: a dummy variable indicating whether a respondent has ever worked on at least one 

job, (2) total years worked: a continuous measure of the total number of years that a respondent 

worked for, and (3) the number of jobs worked: a continuous measure of the total number of 

jobs that a respondent worked on. In the HRS, work history is collected in each wave and is 

thus a time-varying measure. We use the last available report of work history to maximize the 

coverage over the life course. Family finance measures include respondents’ long-term income, 

long-term wealth, and long-term earnings. They are constructed as the mean of the available 

waves of household income, household wealth, and individual earning data adjusted by the 

2016 consumer price index (CPI). We use the imputation values provided by Rand HRS so that 

the proportion of missingness is zero. Because of the negative values of household wealth, we 

used an inverse hyperbolic sine transformation on all three variables. The inverse hyperbolic 

sine has a similar property to the natural log transformation so that coefficients in the model 

can be interpreted as a semi-elasticity or elasticity (Bellemare and Wichman 2020). Note that 
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work history measures are constructed using all person-wave observations over 50, but 

financial outcomes are constructed using all available observations.  

The second set of outcomes includes personality traits and subjective wellbeing outcomes. 

The personality traits are operationalized as the Big-Five personality traits, defined as five 

composite scales that capture dimensions of human personality in a continuum (Goldberg 

1990). The five scales are openness, conscientiousness, extraversion, agreeableness, and 

neuroticism. We created HRS Big-Five scales using items in PLQ. The yielded scales range 

from 1 to 4. Following the previous literature about childlessness and older adults’ subjective 

wellbeing (Umberson et al. 2010; Nomaguchi and Milkie 2020), we consider three measures 

of subjective wellbeing, including depression, life satisfaction, and loneliness. For depression, 

we used the CESD scale provided by Rand HRS, which ranges from 0 to 8. For life satisfaction, 

we used the 7-point scale of Diener’s measure of life satisfaction (Diener et al. 1985), which 

ranges from 1 to 7. The scale is available in PLQ since 2008. The loneliness variable is 

constructed using the 3-item adapted UCLA-R loneliness scale (Hughes et al. 2004) and ranges 

from 0 to 6. The scale is available since 2006. Except for the depression scale, all the scales are 

constructed based on the official manual (Smith, Ryan, and Sonnega 2019). When more than 

half of the items for PLQ-based scales are missing, the respective scale will be set to missing. 

All of the original measures are time-varying, and we take the mean of the measures across 

waves to create time-invariant outcome variables. Similar to work history outcomes, only 

person-wave observations over 50 years old are used. 

We include spouses’ years of birth and gender as demographic controls. In addition, we 

recognize that the current version of PGS may be subject to three sources of confounding: 
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population stratification, pleiotropy, and parental genetics effects (Young et al. 2019). 

Population stratification refers to the differential frequencies of alleles in ancestry groups, 

making PGS capture non-genetic effects. We minimize population stratification by controlling 

for the spouses’ first principal components (PC; for detail, see Price et al. 2006) and 100 cross-

spousal interaction terms of the spouses’ PCs. Pleiotropy generally implies that the same 

genetic invariant may affect multiple life outcomes, which could invalidate the exclusion 

restriction of NEB PGS as instruments. We account for this problem by controlling for spouses’ 

education (EA) PGS as covariates in the model and note that we also control for NEB-PGS for 

each spouse as the main effects. The principal components and EA PGS data are also drawn 

from the HRS team’s public release (Ware et al. 2018). Finally, parental or sibling genetics are 

necessarily related to individuals’ genetics and may directly affect individuals’ life outcomes. 

Thus, PGS may also capture the indirect genetic effects from parents and siblings. As reviewed 

earlier, Mills et al. (2016) showed that the NEB PGS we use captures parental effects. When 

we take PGS as a measure of the causal effects of individuals’ own genetics, such indirect 

genetic effects are confounding effects. In the next section, we will explicate how our IV 

method can account for this source of confounding.  

Analytical Method: The Genetic IV  

We use 2SLS to identify the causal effects of fertility on older adults’ life course outcomes. 

The first stage is specified as: 

 𝐹𝐹𝑗𝑗 = 𝑏𝑏0 + 𝑏𝑏1𝐺𝐺0𝑗𝑗 + 𝑏𝑏2𝐺𝐺1𝑗𝑗 + 𝑏𝑏3𝐺𝐺0𝑗𝑗 × 𝐺𝐺1𝑗𝑗 + 𝑿𝑿𝒊𝒊𝒊𝒊𝜸𝜸 + ϵ𝑖𝑖𝑗𝑗 (1) 

Where 𝑗𝑗 denotes a couple, 0𝑗𝑗 denotes the husband or male spouse, 1𝑗𝑗 denotes the wife or 

female spouse, 𝐹𝐹𝑗𝑗  denotes fertility or the number of children born to the couple, and 𝐺𝐺 
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denotes genetic disposition toward fertility, which is operationalized as NEB PGS in this paper. 

In addition, 𝑿𝑿𝒊𝒊𝒊𝒊 denotes covariates, 𝜸𝜸 is a vector of coefficients for the covariates, and ϵ𝑖𝑖𝑗𝑗 

denotes the error term. Covariates include the spouses’ birth year, gender, principal components, 

and EA PGS. In addition, we include interaction terms of all principal components (100 

interaction terms in total) and spousal interaction of EA PGS for additional controls. Finally, 

the spousal interaction of NEB PGS, 𝐺𝐺0𝑗𝑗 × 𝐺𝐺1𝑗𝑗, is the excluded instrument. 

The second stage is specified as: 

 𝑌𝑌𝑖𝑖𝑗𝑗 = 𝑏𝑏0 + 𝑏𝑏1𝐺𝐺0𝑗𝑗 + 𝑏𝑏2𝐺𝐺1𝑗𝑗 + 𝑏𝑏3𝐹𝐹�𝑗𝑗 + 𝑿𝑿𝒊𝒊𝒊𝒊𝜹𝜹 + η𝑖𝑖𝑗𝑗 (2) 

Where 𝑌𝑌𝑖𝑖𝑗𝑗 refers to the outcome of interest, 𝐹𝐹�𝑗𝑗 refers to the predicted value of fertility by Eq. 

(1), 𝑿𝑿𝒊𝒊𝒊𝒊  denotes the same set of covariates as in Eq. (1), 𝜹𝜹  is a vector of coefficients for 

covariates, and η𝑖𝑖𝑗𝑗 denotes the error term.  

 Mirroring the conventional IV method (Angrist, Imbens, and Rubin, 1996), we make 

(A1) relevance assumption, (A2) monotonicity assumption, (A3) exclusion restriction, and (A4) 

exchangeability assumptions. The assumptions are also presented in the counterfactual 

framework in Appendix B. The relevance assumption suggests that spouses’ genetic propensity 

has a multiplicative or interaction effect on realized fertility. Despite the fact that the relevance 

assumption is empirically testable, we also argue that this assumption has theoretical 

foundations. Although genetics is often regarded as an individual characteristic, fertility 

behavior is essentially a couple-level dyadic outcome that relies on the characteristics of both 

spouses. In this sense, genetics for fertility is a “couple-level” characteristic, and a spouse’s 

genetic propensity for higher fertility is likely to have multiplier effects in increasing the 

number of children ever born. 
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The exclusion restriction requires that multiplicative effects of spouses’ genetic propensity 

for fertility on life outcomes are only transmitted via realized fertility. Our rationale is that the 

spousal interaction term of NEB PGS is associated with an outcome variable either due to its 

association with the respective main terms (𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗) or through pleiotropy. Controlling for the 

main effect of NEB PGS will effectively rule out the former pathway. For the latter pathway, 

we can understand the pleiotropy problem as the association between NEB PGS and other PGS 

variables due to shared underlying genetic variants between PGS variables. If NEB is 

associated with another PGS variable that also impacts fertility through certain behavioral 

mechanisms, the exclusion restriction would be violated. We account for this problem by 

controlling for EA PGS, because EA PGS predicts educational attainments, income, cognitive 

ability, and other social status outcomes that significantly select fertility behavior. We argue 

that by controlling for EA PGS, including the spousal interaction of EA PGS, we can reasonably 

assume the exclusion restriction. Nevertheless, we acknowledge a more direct and ideal control 

for pleiotropy would be the PGS for the respective phenotype, which may capture and block 

the effects of the shared genetic variants causing pleiotropy biases. Yet such PGS has limited 

availability. For example, the HRS has no PGS for labor market outcomes such as the number 

of jobs. To examine the potential influences of the uncaptured pleiotropy, we add robustness 

analysis by controlling for the neuroticism, extraversion, depression, and life-satisfaction PGS 

in the analysis of respective phenotypes, as these PGS have been officially provided (Ware et 

al. 2016). We expect that if EA PGS is a good control or pleiotropy has minimal influences, 

adding these controls would not change our estimates.  

(A3) Exchangeability Assumption: conditional on covariates, the causal effects of the 
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spousal interaction of genetic propensity on life outcomes can be identified. Key to our 

assumptions is that we do not assume that the main effects of genetic propensities on life 

outcomes are identifiable. We acknowledge that, unless particular assumptions of the causal 

structure are made, the identifiability of main effects is usually the pre-condition for the 

identifiability of the interaction effect (Vanderweele 2009). That the main effects of PGS 

variables are confounded (Young et al. 2019, Mills et al. 2016) does challenge the validity of 

our Assumption A3. In order to justify our Assumption (A3), we assume the independence of 

confounding structure between spouses. Specifically, we made the following sub-assumptions: 

Sub-Assumption (1) the spouses’ genetic measures do not share any confounders; Sub-

Assumption (2) the confounding effect of one spouse’s genetic measure (for example, parental 

effects) is not moderated by the genetic propensity of the other spouse’s genetic measure. 

Regarding Sub-Assumption (1), we believe that the genetic unrelatedness of spouses ensures 

that the spouses do not share the source of confounding for their genetic measures. For example, 

genetically unrelated individuals are unlikely to share the same source of parental effects in 

their PGS measures. Regarding Sub-Assumption (2), we think there are few substantive 

mechanisms that can explain such cross-spousal interaction effects. In Appendix C, we provide 

an informal proof regarding how the two sub-assumptions support the validity of Assumption 

(A3). 

(A4) Monotonicity Assumption: this assumption indicates that given a higher level of 

multiplicative interaction of the couple’s NEB PGS, all couples are expected to either have 

more children (compliers) or have the same number of children (always-takers or never-takers), 

and no couples would have the lower expected number of children (i.e., no defiers). This 
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assumption also specifies our compliers or our local average treatment effects (LATE), as the 

compliers to our IV are those who can be affected positively by stronger genetic dispositions 

toward fertility. The compliers to our IV thus are distinctive from the compliers to classical 

sex-mix IV, which refers to parents who prefer an equal sex ratio of their children. We also 

assume the absence of defiers whose tendency to have children is negatively affected by 

stronger genetic propensity.  

Given the specified assumptions, we proceed to the summary statistics, the first stage 

results, the falsification test, and the 2SLS results in the next section. In the summary statistics, 

we will compare the distribution of key variables and covariates between spouses. In the first 

stage results, we show OLS estimates of the effects of spousal interaction of NEB PGS on 

fertility and the respective F-statistics for the interaction term. In the falsification test, we try 

to obtain the OLS, 2SLS, and Intention-to-Treatment (ITT) estimates of the effect of fertility 

on educational attainments. Finally, we show the OLS and 2SLS estimates of the causal effect 

of fertility on our selected outcome variables.  

Results 

Summary Statistics 

[TABLE 1 ABOUT HERE] 

Summary statistics by gender are presented in Table 1. The statistical significance of 

gender differences is also presented for most variables. Although almost all respondents have 

worked at least one job, the male respondents have a much higher number of years worked. 

The labor income for the male respondents is higher as well, corresponding to the well-

documented gender pay gap. Although our analytical sample is composed of couples, family 
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income and wealth still slightly differ by gender. This is because HRS co-residential couples 

tend to report slightly different household incomes and wealth. Regarding gender differences 

in the non-labor market outcomes, we can observe a mixture in terms of the direction of gender 

differences. For personality traits, the female respondents are rated higher in extraversion, 

openness, and agreeableness but also higher in neuroticism, a trait related to negative health 

and social consequences. This pattern corresponds to the existing literature (Weisberg, Young, 

and Hirsh 2011). The female respondents also exhibit a higher level of loneliness and 

depression, which is also consistent with the population pattern recorded in the psychology 

literature (Luhmann and Hawkley 2016).4  

First Stage Results: The Relevance Assumption 

[TABLE 2 ABOUT HERE] 

Relevance is the pre-condition for the use of the IV method and is the only assumption 

that can be empirically tested in a sufficient way. Table 2 presents the first stage results that 

assessed the relevance assumption. Model 3 is used as the final first stage model in the 

subsequent 2SLS regressions. In Model 1, we can see that the spousal genetic interaction term 

has a significantly positive coefficient on the spouses’ number of children. This result supports 

our hypothesis of the multiplicative effect of spousal genetics. Controlling for EA PGS and 

PCs, including their interactions (i.e., interactions between spouses’ EA PGS, and 100 cross-

                                                
4 In Table D1, Appendix D, we compared our analytical sample with all White/European Ancestry HRS 
respondents with genetic data (N = 10,290). This larger White genetic subsample can be regarded as the pool 
from which our analytical sample is drawn. Note that the subjects in the White genetic subsample are not 
necessarily couples. The comparison shows that our analytical sample is very similar to the overall White 
genetic subsample, although our analytical sample is slightly advantaged in household income, household 
wealth, and subjective wellbeing (life satisfaction). Respondents in our analysis are living with their spouses in 
at least one wave, but the White genetic sample includes living-alone respondents. Co-residence is expected to 
lead to advantages in household finances and mental health.  
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spousal interaction terms of PCs), has minimal impacts on the genetic interaction effect, which 

we interpret as suggestive evidence that the inclusion of additional genetic measures would not 

affect our results and indirect evidence against large pleiotropic effects. This pattern indicates 

that the spousal interaction effect of NEB PGS is robust. At the bottom of the table, we also 

report F-statistics for the spousal genetic interaction term. Model 3 shows that F-statistics (15.87) 

(Stock and Yogo 2005). In the subsequent analyses, the sample sizes may vary by outcome 

variable, and F-statistics vary as well. We note that for all the 2SLS results reported in the 

subsequent sections, F-statistics is consistently larger than 10.  

Falsification Test 

[TABLE 3 ABOUT HERE] 

Table 3 presents the results from the falsification test, which estimates the “effect” of the 

number of children born on educational attainment.  Since most (but not all) fertility occurs 

after schooling (see Rosenbaum 2020 and others), we ask whether the genetic IV can “correct” 

for any estimated effect of completed fertility on schooling, which is likely to reflect reverse 

causality and confounding effects. Indeed, since education tends to delay and reduce fertility 

behavior (Guzzo and Hayford 2020), it is not surprising that OLS yields a negative coefficient 

(Row 1, Table 3).  Consistent with our expectation, 2SLS results imply that fertility has no 

causal effects on education. We acknowledge that despite statistical insignificance, the 

coefficients of 2SLS are positive and large in magnitude. To account for the limitation, we also 

implement ITT analysis, which is an OLS regression of the educational outcomes directly on 

the proposed IV or spousal genetic interactions. We can see that the ITT coefficient sizes are 

very small and close to zero (< 0.1), so their statistical insignificance cannot be simply 
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explained by large standard errors. These results lend support to the validity of our proposed 

IV.  

Main Results 

[TABLE 4 ABOUT HERE] 

Table 4 presents the estimated effects of completed fertility on life course labor market 

outcomes. For work history outcomes, OLS results indicate that fertility is associated with all 

of the outcomes for females, but 2SLS results show that fertility only reduces older females’ 

total years worked (p < 0.05). The 2SLS estimates are also substantially larger than OLS in 

absolute magnitudes, indicating that an additional child reduces women’s length of working by 

five years. The differences in 2SLS and OLS estimates correspond to previous IV-based studies 

(e.g., Angrist and Evans 1997). On the other hand, males’ total years worked is unaffected, as 

was observed by previous studies (Angrist and Evans 1997; Cools 2017). A more novel finding 

regarding the 2SLS estimates is that an additional child similarly reduced the number of jobs 

worked for males by about 0.5 (p < 0.1). Different from previous studies, this result suggests 

that males’ labor force participation is not free from the effect of fertility. Given that males’ 

years of working were not influenced, a reduced number of jobs may imply that males are less 

likely to change their jobs when they have children perhaps because they desire stable jobs. 

However, we acknowledge that these findings are suggestive and not conclusive due to the lack 

of precision in the estimates. 

Meanwhile, although OLS results show that an additional child decreases long-term 

household income and wealth by 3% and 20% and decreases females’ labor income by 12.4%, 

the 2SLS results do not support the conclusions. 2SLS results provide no evidence regarding 
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the causal effects of fertility on older adults’ long-term income. Nonetheless, we note HRS 

records older adults’ income at later ages when childbearing is finished. The conclusion of null 

effects of fertility may simply imply that within each gender, the differences in income at older 

ages are not influenced by the total number of children. This result does not indicate that 

working-age females’ income at younger ages is not affected by fertility. In addition, we 

recognize that the 2SLS coefficients are negative and larger in terms of magnitudes than OLS 

results. It is likely that null findings result from larger standard errors (2SLS standard errors 

are ten times larger than OLS). Larger sample sizes would be necessary to make clearer 

conclusions concerning these outcomes. 

[TABLE 5 ABOUT HERE] 

Table 5 presents OLS and 2SLS results for non-labor market outcomes. For personality 

traits, OLS results suggest that fertility is positively related to agreeableness for both males and 

females. However, 2SLS results show that an additional child significantly reduces females’ 

extraversion by 0.194 (p < 0.05). Marginally significant evidence suggests that the birth of an 

additional child reduces, instead of increasing, females’ agreeableness (p < 0.1). For males, no 

effects of fertility on personality are observed by 2SLS regression. This pattern may be 

explained by the fact that the increased number of children primarily restrains mothers’ 

capability and frequency of social interactions in early and middle adulthood, which leads to 

differences in personality traits in the later life. Furthermore, 2SLS results did not show any 

significant effects of fertility on depression, life satisfaction, or loneliness on either males or 

females. These results show the need for much larger samples when using IV methods on these 

outcomes.  
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Finally, we examine the potential bias due to pleiotropy. As noted earlier, we do so by 

adding spousal PGS variables for neuroticism, extraversion, depression, and life satisfaction, 

and the spousal interaction of the PGS variables to the respective 2SLS model of each outcome. 

The results, shown in Table E1 in Appendix E, suggest that adding these more direct controls 

for pleiotropy leads to minor changes to the 2SLS estimates. It implies that our results are 

robust to the potential violation of exclusion restriction due to pleiotropy. 

Conclusion and Discussion 

In this paper, we made methodological and empirical contributions to the literature on the 

causal consequences of fertility on older adults. Methodologically, we propose a novel genetic 

instrumental variable that utilizes the recent advancements of genotyping technology and large-

scale genetic survey data. The proposed IV is the interaction of the spousal genetic propensity 

for higher fertility (Dyadic Genetic Instrumental Variable, DGIV). The validity of the proposed 

DGIV relies on two key assumptions: (1) spouses do not share any unobserved confounders 

for the measured genetic dispositions or PGS measures, and (2) the effect of one spouse's 

genetic propensity for fertility on realized fertility does not interact with any unobserved 

confounders to the measures of the genetic propensity of the other spouse. Essentially, these 

two assumptions imply the independence of the confounding structure of the PGS 

measurements for spouses. We believe that the fact that spouses are unrelated genetically is 

consistent with the validity of these two assumptions as well as the validity of our proposed 

DGIV. We argue that our proposed DGIV overcomes the difficulty that the measurements of 

genetic propensities tend to be confounded by family and environmental factors and can serve 

as a new tool for analyzing human fertility behavior.  
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 Using a sample of 3,282 couples from HRS, we apply the proposed GIV to analyze the 

impacts of fertility on labor market outcomes and non-labor market outcomes of personality 

traits and subjective wellbeing. Since we utilized an older adult sample whose career path is 

finished, our estimates for labor market outcomes provide a summary measure of the life-

course labor force participation, a novel perspective that is rare in the previous reach due to the 

limitation of data. Similar to previous works using census data and Twin and Sibling IV 

(Angrist and Evans 1998; Jacobsen et al. 1999), we find that an additional child leads to reduced 

lifetime work length for females by five years. Utilizing the advantage that HRS is a survey of 

older adults, we also analyzed how the number of jobs throughout the life course is affected by 

fertility. We find suggestive evidence that males’ work for 0.5 fewer jobs if they have one more 

child. For males, this effect may be explained by fewer job changes or desire for stable work 

schedules after significant family change. This finding also to some degree challenges the 

previous finding that males are unaffected by fertility behavior. We also believe that the 

consistency of our findings on labor force participation with the previous IV literature provides 

empirical support for the validity of our DGIV. 

Regarding personality traits, our results show that fertility causally decreases older 

females’ extraversion. This may be the result of the fact that mothers have reduced social 

interactions due to childcare workloads and less labor force experience. Suggestive evidence 

also shows that females have reduced agreeableness if they have more children. This may be 

related to the increased life conflicts, such as work-life conflicts, that women face after 

childbearing (Nomaguchi and Milkie 2020). We also analyzed links between completed 

fertility and mental health in older age but the results were too imprecise to be conclusive.  
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This study has two more general implications. First, we believe that our paper adds more 

evidence that fertility has unequal impacts for males and females, particularly in 

underexamined non-labor market outcomes. We suggest that more causality-driven studies 

would be necessary to enrich our knowledge in subjective wellbeing outcomes, a topic that is 

still understudied compared to labor market outcomes. Second, this study demonstrates a wider 

utility of the use of genetics in social science research. Previous sociogenomic research tends 

to focus on a relatively narrower range of topics, including gene-by-environment interaction, 

nature versus nurture, or heritability and intergenerational mobility (Freese and Shostak 2009; 

Conley 2016). This study shows that genes can be used as a statistical tool that benefits a much 

wider range of social science inquiries. While many studies have used genetic measures as 

instrumental variables, previous work has uniformly focused on individual level genetic 

instruments, which have clear concerns over being invalid (i.e. not excludable from the second 

stage regression) (Conley and Fletcher 2017).  We extend the use of genetic instruments to a 

more defensible scenario by constructing couple-level instruments (DGIV) to predict couple-

level endogenous outcomes. Future methodological and empirical literature could continue to 

explore the potential of genes as a tool that is beyond current uses.  

Nevertheless, we acknowledge that this study has several limitations. First, the biological 

or molecular mechanisms behind the significant spousal genetic interaction effects on realized 

fertility are unclear. A mechanism-based explanation for this interaction effect would be 

essential for consolidating the validity of our proposed DGIV. Second, a sample size of 3,282 

coupes limited our ability to estimate precise results in several cases. Empirically, the previous 

IV studies tend to rely on census (e.g. Angrist and Evans 1998; Jacobsen et al. 1999) or register 
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data (e.g. Cools et al. 2017). The sample sizes of these more powerful IV studies are at the level 

of hundreds of thousands of respondents. The empirical power of our analysis is unavoidably 

limited by the more modest sample sizes compared to the older studies. The empirical 

application of our approach using large samples would be important for future research. Finally, 

our study restricts the analysis to European ancestry respondents due to the current lack of 

useful polygenic scores for other population groups. However, we do expect that this inequality 

in the availability of genetic data and the production of genetic knowledge will be reduced in 

the future so that work will not be forced to limit analysis to respondents of European ancestry.  
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Note 

1. Although a large literature has examined the effects of early (i.e. teenage) fertility on longer 

term outcomes (Furstenberg 2013; Sweeny and Raley 2014, Kane et al. 2013, Fletcher and 

Wolfe 2009, Fletcher 2012; Fletcher and Polos 2017 reviews this literature), our paper 

focuses on total fertility and adults. 

2. Fletcher and Kim (2018) applied the twin-IV to an American adolescent sample and found 

that sibship sizes causally affect adolescents’ personality traits, but similar methods have 

not been applied to the study of parents. 

3. Later analyses reveal that the NEB PGS is confounded by childhood family environments, 

but the magnitude of confounding is limited and the coefficient of the NGB PGS remains 

large after family fixed effects ruled out family environmental confounders (Mills, Barban, 

and Tropf 2016). 
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Table 1. Summary statistics (mean and standard deviation) of the analytical sample.   

Variable Female Male 
T-Tests of 

Differences 
Labor Market Outcome    
Ever worked 0.96 (0.19) 0.996 (0.07) *** 
Total years of working 22.74( 11.71) 35.39 (9.47) *** 
Number of jobs 1.74 (1.08) 2.12 (1.21) *** 
Long-term household income 10.89 (12.83) 11.13 (12.83) Insig. 
Long-term net household wealth 70.23 (117.82) 71.60 (123.06) Insig. 
Long-term labor income 1.90 (2.91) 3.45 (5.58) *** 
    
Non-Labor Market Outcome    
Neuroticism 2.10 (0.56) 1.95 (0.53) *** 
Extraversion 3.23 (0.52) 3.13 (0.51) *** 
Openness 2.94 (0.51) 2.94 (0.50) Insig. 
Agreeableness 3.65 (0.36) 3.37 (0.45) *** 
Conscientiousness 3.40 (0.37) 3.27 (0.40) *** 
Depression 1.21 (1.34) 0.91 (1.10) *** 
Life Satisfaction 5.04 (1.29) 4.99 (1.22) † 
Loneliness 1.31 (1.37) 1.14 (1.31) *** 
    
Falsification Test    
Years of schooling 13.34 (2.27) 13.53 (2.69) Insig. 
    
Treatment and Instruments    
Fertility (Number of children) 2.59 (1.49) 2.59 (1.49) -- 
NEB PGS 0.04 (1.01) 0.002 (1.08) -- 
    
Covariates    
Year of Birth  1944 (10.92) 1940 (10.89) *** 
EA PGS 0.001 (0.99) 0.03 (0.99) -- 

Data source: The Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. “Insig.” stands for insigificnat. Standard deviations 
are presented in parentheses. Population refers to all HRS respondents with non-missing values for any of 
the variables. To save some digits, long-term household income, long-term household wealth, and long-term 
labor income are reported in thousands. Year of birth is rounded to integers. PGS measures have been 
standardized. Fertility variable is constructed to be the same for males and females. Equal variance is 
assumed for T-tests. T-tests are not implemented on EA PGS, NEB PGS, and fertility, because they are 
constructed to have no group differences in means. Summary statistics of PCs are not reported.  
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Table 2. Regression of Couples’ Fertility on Proposed IV and Control Variables. 
 Model 1 Model 2 Model 3 
 Outcome: Number of Children Ever Born 

Husband’s NEB PGS 
0.322*** 0.326*** 0.316*** 
(0.025) (0.025) (0.025) 

Wife’s NEB PGS 
0.428*** 0.429*** 0.434*** 
(0.027) (0.027) (0.028) 

Husband’s NEB PGS ×  
Wife’s NEB PGS 

0.103*** 0.104*** 0.102*** 
(0.025) (0.025) (0.026) 

Husband’s Age 
-0.011* -0.011* -0.011* 
(0.005) (0.005) (0.005) 

Wife’s Age 
0.039*** 0.039*** 0.039*** 
(0.005) (0.005) (0.005) 

Husband’s Education PGS 
 0.039 0.022 
 (0.024) (0.024) 

Wife’s Education PGS 
 -0.002 -0.008 
 (0.024) (0.024) 

Husband’s Education PGS ×  
Wife’s Education PGS 

 0.018 0.006 
 (0.022) (0.023) 

Couple’s PCs, Main Effects Controlled Controlled Controlled 

Couple’s PCs, Interaction Effects   Controlled 

F-statistics for the proposed GIV 
(Husband’s PGS × Wife’s PGS) 

16.55 16.86 15.87 

R-Squared 0.20 0.20 0.23 
N 6,564 6,564 6,564 

Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Cluster standard errors at the spousal level are 
presented in paretheses. 
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Table 3. OLS, 2SLS, and ITT Estimation of the Effects of Fertility on Educational Attainments 

Outcome Variable 
Spouses’ Mean 

Years of 
Schooling 

Husband’s Years 
of schooling 

Wife’s Years of 
schooling 

Ordinary Least Square 
(OLS) 

-0.111*** -0.074* -0.147*** 

(0.028) (0.037) (0.029) 

Two-State Least Square 
(2SLS) 

0.218 0.367 0.125 

(0.314) (0.437) (0.324) 

Intention to Treatment 
(ITT)  

0.026 0.040 0.015 

(0.031) (0.042) (0.032) 
Control Variables Yes Yes Yes 

Data source: Health and Retirement Study, 2004–2016. 
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. In ITT model, the coefficients reflect the direct 
regression of years of schooling on the spousal genetic interaction term. Cluster standard errors at the 
spousal level are presented in parentheses. 
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Table 4. Selected coefficients of OLS and 2SLS regressions of selected labor market outcomes on realized fertility.  

Gender 
Ever 

Worked 
Total years 
of working 

Number of 
Jobs 

Long-term 
Household 

Income 

Long-term  
Net Household 

Wealth 

Long-term 
Labor Income 

   OLS   

Male 
-0.001 0.042 -0.015† -0.030*** -0.215*** 0.044 
(0.001) (0.140) (0.008) (0.008) (0.044) (0.050) 

Female 
-0.006** -1.648*** 0.006 -0.029** -0.210*** -0.124* 
(0.002) (0.196) (0.02) (0.009) (0.045) (0.054) 

   2SLS   

Male 
-0.003 -0.758 -0.504† -0.054 -0.568 0.217 
(0.010) (1.663) (0.295) (0.100) (0.522) (0.594) 

Female 
-0.043 -4.826* -0.391 -0.009 -0.504 -0.009 
(0.027) (2.309) (0.250) (0.101) (0.53) (0.643) 

Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Cluster standard errors at the spousal level are presented in parentheses. Control variables are adjusted in 
all models. Long-term income, wealth, and labor income are rescaled by hyperbolic sine function, and the respective coefficients can be interpreted as semi-
elasticity. Detailed results are available in Table D2.1 to D2.4 in Appendix D. 
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Table 5. Selected coefficients of OLS and 2SLS regressions of selected non-labor market outcomes on realized fertility. 

Gender Neuroticism Extraversion Openness 
Agreeable-

ness 
Conscientio-

usness 
Depression 

Life 
Satisfaction 

Loneliness 

    OLS    

Male 
-0.002 0.010 -0.011 0.015* -0.004 0.027† 0.013 0.009 
(0.007) (0.007) (0.007) (0.006) (0.006) (0.015) (0.017) (0.018) 

Female 
-0.010 -0.005 -0.015* 0.013** -0.006 0.039* -0.013 0.034† 
(0.008) (0.007) (0.007) (0.005) (0.005) (0.018) (0.018) (0.019) 

    2SLS    

Male 
0.033 -0.087 0.075 -0.045 -0.013 0.152 0.216 0.046 

(0.081) (0.081) (0.076) (0.071) (0.062) (0.174) (0.19) (0.201) 

Female 
-0.078 -0.194* -0.022 -0.105† -0.052 -0.221 0.091 0.184 
(0.088) (0.091) (0.079) (0.063) (0.059) (0.209) (0.208) (0.217) 

Data source: Health and Retirement Study, 2004–2016. 
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Cluster standard errors at the spousal level are presented in parentheses. Control variables are adjusted 
in all models. Neuroticism, Extraversion, Openness, Agreeableness, and Conscientiousness are measured by Big-5 personality scale and ranges from 1 to 4. 
Depression is measured by the short CESD scale provided and ranges from 0 to 8. Life-satisfaction is measured by Diener’s measure of life satisfaction and 
ranges from 1 to 7. Loneliness is measured by the 3-item adapted UCLA-R loneliness scale and ranges from 0 to 6. Cognitive ability is measured by the Rand 
HRS sum scores that range from 0 to 35. Detailed results are available in Table D3.1 to D3.4 in Appendix D. 
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Supplementary Materials for 

Estimating Causal Effects of Fertility Outcomes: Evidence Using A Dyadic Genetic 

Instrumental Variable Approach 
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Appendix A: Sample Construction 

Figure A1. Construction of Fertility IV Data using RAND HRS Data Files 

 

 

We construct our analytical sample using two HRS datasets: (1) Rand HRS Longitudinal Data 

1992-2006 v1 (2) Rand HRS Family Roster Data 2014.  

Rand HRS Longitudinal Data is used to identify unique couples and gather basic demographic 

information. By unique couple, we refer to the females and males who identify no more than one spouse 

in Rand HRS longitudinal data file 1992-2016 data file. Using this standard, we identified a sample of 

14,183 unique couples.  

Although Rand HRS Longitudinal Data provides a fertility variable, “Number of Children Ever 

Born”, we are concerned that this self-report variable has limited accuracy. We reach the Rand HRS 
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Family Roster Data 1992-2014 to obtain fertility data calculated from the family roster. Rand HRS 

Family Roster Data has two files: a summary file, where each observation represents a HRS 

respondent regardless of whether they have kids, and a kid-roster file, where each observation 

represents a child of the HRS respondent. 

The summary data provides a calculated variable of “respondent’s own kid” in the summary file. 

Rand used “kid” to refer to the children of HRS respondents. Rand HRS constructed this variable 

using the kid-roster data. According to Rand HRS document, this variable summarizes the number of 

children in the family roster file whose relationship with HRS respondent can be confidently 

considered as biological child: 

“Respondent’s own kid (RwOWNKIDKN) is a count of Respondent’s own kids … the variable 

is the sum up of reported kids who have good linkage”.  

The summary data provides data for N = 37,945 cases. We merged the cleaned family roster data 

with the unique couple data. Among all the unique couples, N = 1,159 unique couples have no family 

roster data. Using the merged dataset, we create a realized fertility variable based on the following 

rules: 

1. When the female (wife) has “respondent’s own kid” information, the female’s report is 

used as the self-reported couple fertility 

2. When the female’s report information is missing, the male’s report is used as the self-

reported couple fertility 

3. When neither of the spouses has non-missing respondent’s own kid variable, the realized 

fertility variable is set to missing.  

4. If both spouses self-report to give birth to zero children (e.g. both spouses have non-
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missing “number of children ever born” variables that have values of zero) and have 

missing respondent’s own kid variable, then the Rand-calculated couple fertility variable 

is imputed with zero.  

Finally, we merged the unique couple data with the HRS Genetic Data V3, which includes N = 

15,190 cases. Among them, 12,090 are identified as European Ancestry by the HRS team. The 

distribution of fertility of the Rand-calculated couple fertility among the 3,289 white couples with 

genetic data are given in Table A. After omitting 8 couples that have no fertility information, the final 

analytical sample includes 3,282 unique couples. The fertility information for the analytical sample is 

presented in Table A1.  

Table A1. Summary of the Distribution of Fertility Information in the Analytical Sample 
Reported Couple Fertility (# 
of children) 

Frequency 
(# of couples) 

Percent  
(%) 

0 216 6.58 
1 378 11.52 
2 1,173 35.74 
3 813 24.77 
4 406 12.37 
5 168 5.12 
6 76 2.32 
7 27 0.82 
8 15 0.46 
9 6 0.18 
10 3 0.09 
19 1 0.03 

Total Number of Couples 3,282 100 
Data source: The Health and Retirement Study, 2004–2016.  
Note: Mean = 2.59. SD = 1.49.  
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Appendix B. Genetic IV Identification Assumptions. 

In this Section, we present our IV Assumptions via counterfactual notations. 

 𝐸𝐸�𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗� − 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗�� ≠ 𝐸𝐸�𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗′ � − 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗′ �� (B1) 

Where 𝐺𝐺0𝑗𝑗′  and 𝐺𝐺1𝑗𝑗′  denotes counterfactual values of 𝐺𝐺0𝑗𝑗 and 𝐺𝐺1𝑗𝑗 so that 𝐺𝐺0𝑗𝑗 ≠ 𝐺𝐺0𝑗𝑗′  and 

𝐺𝐺1𝑗𝑗 ≠ 𝐺𝐺1𝑗𝑗′  , and 𝐹𝐹𝑗𝑗(∙)   stands for the potential outcomes of fertility given certain values of 

genetic dispositions.  

Formula (B1) explicates Assumption (A1), which specified a causal interaction effect of 

the spouses’ genetic dispositions on fertility (Vanderweele 2009). This implies that the causal 

effect of one spouse’ genetic dispositions is contingent on the other’s genetic dispositions. Thus, 

Assumption (A1) serves as our relevance assumption, which states that the couple’s genetic 

dispositions have a multiplicative effect on their realized fertility.  

 𝑌𝑌𝑖𝑖𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗,𝐹𝐹𝑗𝑗� − 𝑌𝑌𝑖𝑖𝑗𝑗(𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗 ,𝐹𝐹𝑗𝑗) = 𝑌𝑌𝑖𝑖𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗′ ,𝐹𝐹𝑗𝑗� − 𝑌𝑌𝑖𝑖𝑗𝑗(𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗′ ,𝐹𝐹𝑗𝑗)  (B2) 

Where 𝑌𝑌𝑖𝑖𝑗𝑗(∙)   stands for the potential outcomes of life outcomes given certain values of 

spousal genetic dispositions. 

Formula (B2) explicates our Assumption (A2). Assumption (A2), or the exclusion 

restriction, states that any interaction effects of the spouses’ genetics on life outcomes are 

transmitted via realized fertility.   

 𝐸𝐸�𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗� − 𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗� − �𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗′ � − 𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗′ ���𝑿𝑿𝒊𝒊𝒊𝒊�

= 𝐸𝐸�𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗 ,𝑿𝑿𝒊𝒊𝒊𝒊� − 𝐸𝐸�𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗 ,𝑿𝑿𝒊𝒊𝒊𝒊�

− [𝐸𝐸�𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗,𝐺𝐺1𝑗𝑗′ ,𝑿𝑿𝒊𝒊𝒊𝒊� − 𝐸𝐸�𝑌𝑌𝐼𝐼𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗′ ,𝑿𝑿𝒊𝒊𝒊𝒊�] 

(B3) 

Formula (B3) explicates Assumption (A3), or exchangeability assumption. Assumption 

(A3) states that conditional on all control variables, the causal effects of the spousal interaction 
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of genetic dispositions on life outcomes can be identified.  

 In our parametric model, Assumption (A) implies that the spousal interaction of NEB 

PGS, 𝐺𝐺0𝑗𝑗 × 𝐺𝐺1𝑗𝑗, does not share the same cause with the outcome variable, holding constant 

all covariates. In other words, we argue that even if 𝐸𝐸(𝐺𝐺0𝑗𝑗ε0𝑗𝑗|𝑿𝑿𝒊𝒊𝒊𝒊) ≠ 0 and 𝐸𝐸(𝐺𝐺1𝑗𝑗ε1𝑗𝑗|𝑿𝑿𝒊𝒊𝒊𝒊) ≠

0, controlling for the “contaminated” main effects will keep the spousal interaction term free 

from each spouses’ family-level confounders. In addition, let u0𝑗𝑗  and u1𝑗𝑗  stand for the 

unobserved confounders for the husband’s and wife’s genetics effects, the sub-assumptions can 

be parametrically presented as (1) 𝐸𝐸�𝐺𝐺0𝑗𝑗𝑁𝑁𝑁𝑁𝑁𝑁u1𝑗𝑗� = 0  and 𝐸𝐸�𝐺𝐺1𝑗𝑗𝑁𝑁𝑁𝑁𝑁𝑁u0𝑗𝑗� = 0 ; (2) the 

interaction terms 𝐺𝐺0𝑗𝑗𝑁𝑁𝑁𝑁𝑁𝑁u1𝑗𝑗 and 𝐺𝐺1𝑗𝑗𝑁𝑁𝑁𝑁𝑁𝑁u0𝑗𝑗, or any other higher-order interactions that involve 

any of these two terms, have zero coefficients on the outcome variables.  

 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗� − 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗� ≥ 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗′ � − 𝐹𝐹𝑗𝑗�𝐺𝐺0𝑗𝑗′ ,𝐺𝐺1𝑗𝑗′ � if 𝐺𝐺1𝑗𝑗 > 𝐺𝐺1𝑗𝑗′  (A4) 

Where 𝐹𝐹𝑗𝑗(∙)  stands for the potential outcomes of the number of children born to the couple 

given certain values of spousal genetic dispositions. 

Assumption (A4), or monotonicity assumption, states that there is no couple who acts 

against the interaction between genetic dispositions. In other words, the interaction effect is 

either positive (compliers) or zero (always-takers or never-takers). There are no defiers who 

display a negative interaction effect.  

Note that for the purpose of simplicity, we present counterfactual notations to our 

proposed IV by fixing the change in the male’s genetic disposition and use the reference level 

of the female’ s genetic dispositions as the moderator. We note that our assumptions also apply 

to the case when the female’s genetic dispositions are presented as the moderator in 

counterfactual notations.  
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Appendix C. The Assumption of Independence of Confounding Structure 

In this Section, we would prove that our stated assumptions support the identification of 

causal interaction effects without assuming absence of unobserved confounders. We will use 

general notations such as 𝑋𝑋1 , 𝑋𝑋2 , instead of notations specific to this paper (𝐺𝐺0𝑗𝑗,𝐺𝐺1𝑗𝑗 ), to 

facilitate reading and show that our assumptions are applicable to general setting not limited to 

genetics. We use 𝑋𝑋1, 𝑋𝑋2 to refer to the treatment variables whose causal interaction effects 

are of analytical interests. We use 𝑈𝑈1 and 𝑈𝑈2 to denote two unobserved variables that may 

cause 𝑋𝑋1, 𝑋𝑋2, and 𝑌𝑌, the outcome of interests, at the same time, and therefore 𝑈𝑈1 and 𝑈𝑈2 

are confounders to the causal effects of 𝑋𝑋1 , 𝑋𝑋2  on 𝑌𝑌 . We also use 𝑪𝑪  to denote a set of 

unobserved confounders that may cause 𝑋𝑋1, 𝑋𝑋2, and 𝑌𝑌.  

Given the specifications above, an estimand for the causal interaction effects can be 

specified as (Vanderweele 2009) 

 𝐸𝐸{𝑌𝑌(𝑥𝑥1, 𝑥𝑥2) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2) − [𝑌𝑌(𝑥𝑥1, 𝑥𝑥2′ ) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2′ )]|𝑪𝑪,𝑈𝑈1,𝑈𝑈2} (1) 

Where 𝑌𝑌(·) denotes the potential outcomes given certain values of 𝑋𝑋1 and 𝑋𝑋2, and the lower 

case 𝑥𝑥1, 𝑥𝑥2, 𝑥𝑥1′ , and 𝑥𝑥2′  denotes a particular value assigned to 𝑋𝑋1 and 𝑋𝑋2. 𝑌𝑌(𝑥𝑥1, 𝑥𝑥2) is an 

abbreviation of 𝑌𝑌(𝑋𝑋1 = 𝑥𝑥1,𝑋𝑋2 = 𝑥𝑥2).  

The first part of Formula (1), 𝑌𝑌(𝑥𝑥1, 𝑥𝑥2) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2), denotes the effect of change in 𝑋𝑋1 

from 𝑥𝑥1′   to 𝑥𝑥1  on 𝑌𝑌 , given certain levels of 𝑋𝑋2 = 𝑥𝑥2 , 𝑪𝑪 , 𝑈𝑈1  and 𝑈𝑈2 . 𝑌𝑌(𝑥𝑥1, 𝑥𝑥2′ ) −

𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2′ ) denotes the effect of the same magnitude of change in 𝑋𝑋1 on 𝑌𝑌, when the level of 

𝑋𝑋2  has been changed to a different value, 𝑥𝑥2′  , and 𝑪𝑪 , 𝑈𝑈1  and 𝑈𝑈2  are hold constant. 

Therefore, this estimand describes the causal interaction effect where 𝑋𝑋2 causally moderates 

the effect of 𝑋𝑋1 on 𝑌𝑌. Note that with a simple rearrange of these counterfactual terms, 𝑋𝑋1 

Case 2024AP000330 Affidavit of Counsel - Diane Welsh Filed 02-22-2024 Page 378 of 429



 

51 
 

can be presented as the moderator as well. We just arbitrarily choose to present 𝑋𝑋2 as the 

moderator.  

 𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪,𝑈𝑈1,𝑈𝑈2) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪,𝑈𝑈1,𝑈𝑈2) − [𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2′ ,𝑪𝑪,𝑈𝑈1,𝑈𝑈2)

− 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2′ ,𝑪𝑪,𝑈𝑈1,𝑈𝑈2)] 
(2) 

The formula (Estimator (2)) above presents an unbiased estimator of the causal interaction 

effect. The estimator is unbiased because 𝐸𝐸(𝑌𝑌|𝑋𝑋1,𝑋𝑋2,𝑪𝑪,𝑈𝑈1,𝑈𝑈𝟐𝟐) = 𝐸𝐸[ 𝑌𝑌(𝑥𝑥1, 𝑥𝑥2)|𝑪𝑪,𝑈𝑈1,𝑈𝑈𝟐𝟐] by 

backdoor criterion. However, because 𝑈𝑈1 and 𝑈𝑈2 are in fact unobserved, only the following 

estimator can be estimated via observed data, 

 𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪) − [𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2′ ,𝑪𝑪) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2′ ,𝑪𝑪)] (3) 

Because confounders 𝑈𝑈1  and 𝑈𝑈2  are not properly controlled, the estimator above 

(Estimator (3)) cannot be generally used to identify the causal interaction effects specified by 

Formula (1). Nonetheless, we can make two assumptions to make Estimator (3) an unbiased 

estimator: 

Sub-Assumption (1): 𝑋𝑋𝑖𝑖 ⊥ 𝑈𝑈𝑗𝑗|𝑪𝑪, where (𝑖𝑖, 𝑗𝑗) ∈ {(1,2), (2,1)} 

Sub-Assumption (1) states that conditional on observed covariates, the 𝑋𝑋1 is independent 

from 𝑈𝑈2 and 𝑋𝑋2 is independent from 𝑈𝑈1. In other words, 𝑋𝑋1 and 𝑋𝑋2 (in the case of this 

paper, the spouses’ genetic measures) do not have any shared confounder. The conditional 

independence assumption implies that 𝑈𝑈2 does not confound the causal effects of 𝑋𝑋1 on 𝑌𝑌, 

and, similarly, 𝑈𝑈1 does not confound the causal effects of 𝑋𝑋2 on 𝑌𝑌; take 𝑋𝑋1 as an example, 

this sub-assumption means that 𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪,𝑈𝑈1,𝑈𝑈2) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪,𝑈𝑈1,𝑈𝑈2) =

𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪,𝑈𝑈1) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪,𝑈𝑈1).  
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Next, Let 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥𝑗𝑗,𝑈𝑈𝑖𝑖 = 𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖 , 𝑥𝑥𝑗𝑗 ,𝑪𝑪,𝑈𝑈𝑖𝑖� − 𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖′, 𝑥𝑥𝑗𝑗 ,𝑪𝑪,𝑈𝑈𝑖𝑖� − �𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖 , 𝑥𝑥𝑗𝑗 ,𝑪𝑪� −

𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖′, 𝑥𝑥𝑗𝑗 ,𝑪𝑪��, where (𝑖𝑖, 𝑗𝑗) ∈ {(1,2), (2,1)}. This effect refers to the bias in the estimation of 

the effect of 𝑋𝑋𝑖𝑖 changing from 𝑥𝑥𝑖𝑖′ to 𝑥𝑥𝑖𝑖 on 𝑌𝑌 due to 𝑈𝑈𝑖𝑖, given that 𝑋𝑋𝑗𝑗 = 𝑥𝑥𝑗𝑗. Similarly, we 

can define, 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥𝑗𝑗
′,𝑈𝑈𝑖𝑖 = 𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖 , 𝑥𝑥𝑗𝑗′,𝑪𝑪,𝑈𝑈𝑗𝑗� − 𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖′, 𝑥𝑥𝑗𝑗′,𝑪𝑪,𝑈𝑈𝑖𝑖� − �𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖, 𝑥𝑥𝑗𝑗′,𝑪𝑪� −

𝐸𝐸�𝑌𝑌�𝑥𝑥𝑖𝑖′, 𝑥𝑥𝑗𝑗′,𝑪𝑪��, which refers to the he bias in the estimation of the effect of 𝑋𝑋𝑖𝑖 changing from 

𝑥𝑥𝑖𝑖′ to 𝑥𝑥𝑖𝑖 on 𝑌𝑌 due to 𝑈𝑈𝑖𝑖, given that 𝑋𝑋𝑗𝑗 = 𝑥𝑥𝑗𝑗′. Then, the second Sub-Assumption is, 

Sub-Assumption (2): 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥𝑗𝑗,𝑈𝑈𝑖𝑖 = 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥𝑗𝑗
′,𝑈𝑈𝑖𝑖for all 𝑥𝑥𝑗𝑗 , 𝑥𝑥𝑗𝑗′ ∈ 𝑋𝑋𝑗𝑗 

Sub-Assumption (A2) essentially states that the bias caused by 𝑈𝑈1  is constant across 

levels of 𝑋𝑋2, and the magnitude of bias caused by 𝑈𝑈2 is constant across levels of 𝑋𝑋1. In order 

words, neither 𝑋𝑋1 nor 𝑋𝑋2 has an interaction effect with the confounders to the other.  

Based on the two assumptions, it can be shown that Estimator (3) can unbiasedly identify 

the causal interaction effects. To simply the proof, let 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 and 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′  denotes the true 

causal effects of 𝑋𝑋1 on 𝑌𝑌 at different levels of 𝑋𝑋2. Then, by Assumption (A1)  

𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 = 𝐸𝐸{𝑌𝑌(𝑥𝑥1, 𝑥𝑥2) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2)|𝑪𝑪,𝑈𝑈1,𝑈𝑈2} = 𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪,𝑈𝑈1) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪,𝑈𝑈1) 

𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′ = 𝐸𝐸{𝑌𝑌(𝑥𝑥1, 𝑥𝑥2′ ) − 𝑌𝑌(𝑥𝑥1′ ,𝑥𝑥2′ )|𝑪𝑪,𝑈𝑈1,𝑈𝑈2} = 𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2′ ,𝑪𝑪,𝑈𝑈1) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2′ ,𝑪𝑪,𝑈𝑈1) 

Furthermore, 

𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2,𝑪𝑪) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2,𝑪𝑪) − [𝐸𝐸(𝑌𝑌|𝑥𝑥1, 𝑥𝑥2′ ,𝑪𝑪) − 𝐸𝐸(𝑌𝑌|𝑥𝑥1′ , 𝑥𝑥2′ ,𝑪𝑪)] 

= 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 − 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2 − (𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′ − 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2′  ) 

= 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 − 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2 − 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′ + 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2′   

= 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 − 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2 − 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′ + 𝛿𝛿𝑏𝑏𝑖𝑖𝑏𝑏𝑏𝑏|𝑥𝑥2, by Assumption (A2) 

= 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2 − 𝛿𝛿𝑡𝑡𝑡𝑡𝑡𝑡𝑡𝑡|𝑥𝑥2′  

= 𝐸𝐸{𝑌𝑌(𝑥𝑥1, 𝑥𝑥2) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2)|𝑪𝑪,𝑈𝑈1,𝑈𝑈2} − 𝐸𝐸{𝑌𝑌(𝑥𝑥1, 𝑥𝑥2′ ) − 𝑌𝑌(𝑥𝑥1′ , 𝑥𝑥2′ )|𝑪𝑪,𝑈𝑈1,𝑈𝑈2}, which is 
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equivalent to the causal estimand specified by Formula (1).  

Therefore, it has been proved that without controlling for unobserved confounders and 

without identifying causal effects of 𝑋𝑋1 or 𝑋𝑋2, the causal interaction effect of 𝑋𝑋1 or 𝑋𝑋2 

can still be identified when assumptions (A1) and (A2) hold.  

Figure C1. A Directed Acyclic Graph (DAG) of the Assumed Causal Structure. 

 

The directed acyclic graph (DAG) in Figure 1 presents reflects the causal structure given 

Assumption (A2). The absence of arrows from 𝑈𝑈2 to 𝑋𝑋1 and 𝑈𝑈1 to 𝑋𝑋2 reflects 

Assumption (A2). Sub-Assumption (A2) cannot be reflected in a DAG. 

When the causal structure can be properly estimated by linear models, Assumption (A2) 

can be understood as such: there are neither interaction effects between 𝑈𝑈2 and 𝑋𝑋1 on 𝑌𝑌 

nor interaction effects between 𝑈𝑈1 and 𝑋𝑋2 on 𝑌𝑌.  

Finally, we would like to evaluate Assumption (A1) and (A2) in the scenario of our 

study. In the scenario of this paper, 𝑋𝑋1 and 𝑋𝑋2 refers to the couples NEB PGS (𝐺𝐺0𝑗𝑗 ,𝐺𝐺1𝑗𝑗). 

𝑈𝑈1 and 𝑈𝑈2 are confounders to PGS variables, which can be parental genetics or, when there 

are any siblings, sibling genetics. Suppose that the unobserved confounders are parental 

genetics, which almost exist for every respondent, Assumption (A1) implies that the wife’s 

parental genetics does not confound the husband’s NEB PGS, and vice versa. We think that 

this assumption is very reasonable. Unless the spouses are close relatives, the genetic effects 
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for the spouses would be independent from each other. Assumption (A2) implies that the 

wife’s parental genetics do not have any interaction effects with the husband’s genetic 

dispositions, and vice versa. We also think that this is a reasonable assumption. It is hard to 

come up with substantive mechanisms that could explain such intergenerational cross-spousal 

interaction between genetic dispositions. 
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Appendix D. Extended Results Supplementary to the Results Section 

Table D1. Summary statistics (mean and standard deviation) of the analytical sample.   
Variable Female  Male 

Labor Market Outcome 

Analytical  
Sample 

HRS White/ 
European Ancestry 
Genetic Subsample 

 
Analytical  

Sample 

HRS White/ 
European Ancestry 
Genetic Subsample 

Ever worked 0.96 (0.19) 0.95 (0.21)  0.996 (0.07) 0.99 (0.10) 
Total years of working 22.74 (11.71) 23.56 (12.65)  35.39 (9.47) 34.54 (10.74) 
Number of jobs 1.74 (1.08) 1.73 (1.12)  2.12 (1.21) 2.11 (1.24) 
Long-term household income 10.89 (12.83) 8.45 (10.33)  11.13 (12.83) 10.10 (11.42) 
Long-term net household wealth 70.23 (117.82) 54.6 (99.46)  71.60 (123.06) 65.84 (120.06) 
Long-term labor income 1.90 (2.91) 1.69 (2.68)  3.45 (5.58) 3.20 (5.16) 
      
Non-Labor Market Outcome      
Neuroticism 2.10 (0.56) 2.08 (0.57)  1.95 (0.53) 1.96 (0.55) 
Extraversion 3.23 (0.52) 3.21 (0.52)  3.13 (0.51) 3.12 (0.53) 
Openness 2.94 (0.51) 2.91 (0.52)  2.94 (0.50) 2.94 (0.51) 
Agreeableness 3.65 (0.36) 3.63 (0.38)  3.37 (0.45) 3.37 (0.47) 
Conscientiousness 3.40 (0.37) 3.37 (0.39)  3.27 (0.40) 3.27 (0.41) 
Depression 1.21 (1.34) 1.42 (1.45)  0.91 (1.10) 1.07 (1.28) 
Life Satisfaction 5.04 (1.29) 4.85 (1.34)  4.99 (1.22) 4.86 (1.28) 
Loneliness 1.31 (1.37) 1.52 (1.47)  1.14 (1.31) 1.31 (1.42) 
      
Falsification Test      
Years of schooling 13.34 (2.27) 13.12 (2.36)  13.53 (2.69) 13.45 (3.41) 
      
Treatment and Instruments      
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Fertility (Number of children) 2.59 (1.49) 2.72 (1.54)  2.59 (1.49) 2.82 (1.59) 
      
Covariates      
Year of Birth  1944 (10.92) 1940.99 (16.60)  1940 (10.89) 1940.55 (15.21) 
N 3,282 6,894  3,282 5,196 

Data source: The Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. “Insig.” stands for insigificnat. Standard deviations are presented in parentheses. Population refers to all 
HRS respondents with non-missing values for any of the variables. To save some digits, long-term household income, long-term household wealth, and long-term labor 
income are reported in ten thousands. Year of birth is rounded to integers. PGS measures have been standardized. Fertility variable is constructed to be the same for 
males and females. Equal variance is assumed for T-tests. T-tests are not implemented on EA PGS, NEB PGS, and fertility, because they are constructed to have 
no group differences in means. Summary statistics of PCs are not reported.  
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Table D2.1 Coefficients of OLS regressions of selected labor market outcomes on realized fertility, males only 

Gender Ever 
Worked 

Total years 
of working 

Number of 
Jobs 

Long-term 
Household 

Income 

Long-term  
Net Household 

Wealth 

Long-term 
Labor Income 

Number of Children 
-0.001 0.042 -0.015† -0.030*** -0.215*** 0.044 
(0.001) (0.140) (0.008) (0.008) (0.044) (0.050) 

Male’s NEB PGS 
0.001 0.496** -0.007 0.000 -0.027 0.043 

(0.001) (0.18) (0.01) (0.011) (0.056) (0.065) 

Females’ NEB PGS 
0.000 -0.027 -0.002 -0.017 0.043 0.005 

(0.0002) (0.216) (0.013) (0.013) (0.068) (0.078) 

Male’s Birthyear 
0.000 0.496*** 0.001 -0.009*** 0.029* -0.107*** 

(0.0002) (0.038) (0.002) (0.002) (0.012) (0.013) 

Female’s Birthyear 
0.001 -0.075* 0.003 -0.009*** 0.044*** -0.078*** 

(0.001) (0.038) (0.002) (0.002) (0.012) (0.013) 

Male’s EA PGS 
0.002* 0.71*** -0.005 0.131*** 0.35*** 0.278*** 
(0.001) (0.198) (0.012) (0.012) (0.062) (0.071) 

Females’ EA PGS 
0.000 0.141 -0.006 0.091*** 0.176** 0.038 

(0.001) (0.196) (0.011) (0.012) (0.061) (0.070) 
Male’s EA PGS  
X Female’s EA PGS 

0.000 -0.099 0.011 0.003 -0.003 0.157* 
(0.001) (0.189) (0.011) (0.011) (0.059) (0.068) 

N 3270 3270 3270 3282 3282 3282 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Long-term income, wealth, and labor income are rescaled 
by hyperbolic sine function, and the respective coefficients can be interpreted as semi-elasticity. 
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Table D2.2 Coefficients of 2SLS regressions of selected labor market outcomes on realized fertility, males only 

Gender Ever 
Worked 

Total years 
of working 

Number of 
Jobs 

Long-term 
Household 

Income 

Long-term  
Net Household 

Wealth 

Long-term 
Labor Income 

Number of Children 
-0.003 -0.758 -0.504† -0.054 -0.568 0.217 
(0.010) (1.663) (0.295) (0.100) (0.522) (0.594) 

Male’s NEB PGS 
0.001 0.760 0.188† 0.008 0.088 -0.014 

(0.003) (0.576) (0.102) (0.034) (0.179) (0.203) 

Females’ NEB PGS 
0.001 0.326 0.228† -0.007 0.199 -0.071 

(0.005) (0.762) (0.135) (0.046) (0.24) (0.273) 

Male’s Birthyear 
0.000 0.488*** -0.016* -0.009*** 0.025† -0.105*** 

(0.0002) (0.041) (0.007) (0.002) (0.013) (0.015) 

Female’s Birthyear 
0.000 -0.043 0.019 -0.008 0.058* -0.085** 

(0.0004) (0.075) (0.013) (0.005) (0.024) (0.027) 

Male’s EA PGS 
0.002* 0.728*** 0.048 0.131*** 0.357*** 0.275*** 
(0.001) (0.199) (0.035) (0.012) (0.062) (0.071) 

Females’ EA PGS 
0.000 0.136 -0.006 0.091*** 0.174** 0.039 

(0.001) (0.193) (0.034) (0.012) (0.061) (0.069) 
Male’s EA PGS  
X Female’s EA PGS 

0.000 -0.041 -0.024 0.003 -0.002 0.157* 
(0.001) (0.186) (0.033) (0.011) (0.058) (0.066) 

N 3270 3270 3270 3270 3282 3282 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Long-term income, wealth, and labor income are rescaled 
by hyperbolic sine function, and the respective coefficients can be interpreted as semi-elasticity. Coefficients for principal components are omitted. 
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Table D2.3 Coefficients of OLS regressions of selected labor market outcomes on realized fertility, females only 

Gender Ever 
Worked 

Total years 
of working 

Number of 
Jobs 

Long-term 
Household 

Income 

Long-term  
Net Household 

Wealth 

Long-term 
Labor Income 

Number of Children 
-0.006** -1.648*** 0.006 -0.029** -0.210*** -0.124* 
(0.002) (0.196) (0.02) (0.009) (0.045) (0.054) 

Male’s NEB PGS 
-0.005† -0.243 -0.004 0.003 -0.017 -0.020 
(0.003) (0.251) (0.026) (0.011) (0.057) (0.07) 

Females’ NEB PGS 
-0.001 -0.048 0.015 -0.020 0.033 0.066 
(0.003) (0.303) (0.031) (0.013) (0.069) (0.084) 

Male’s Birthyear 
-0.001 -0.089† -0.005 -0.011*** 0.019 -0.033* 
(0.001) (0.053) (0.005) (0.002) (0.012) (0.014) 

Female’s Birthyear 
0.000 0.034 0.036*** -0.008*** 0.055*** -0.152*** 

(0.001) (0.055) (0.006) (0.002) (0.012) (0.015) 

Male’s EA PGS 
0.002 -0.370 0.035 0.126*** 0.358*** -0.051 

(0.003) (0.276) (0.028) (0.012) (0.063) (0.077) 

Females’ EA PGS 
0.009** 1.276*** -0.008 0.094*** 0.184** 0.376*** 
(0.003) (0.273) (0.028) (0.012) (0.062) (0.076) 

Male’s EA PGS  
X Female’s EA PGS 

-0.003 -0.108 -0.037 0.003 -0.009 -0.020 
(0.003) (0.264) (0.027) (0.011) (0.06) (0.073) 

N 3231 3231 3231 3282 3282 3282 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Long-term income, wealth, and labor income are rescaled 
by hyperbolic sine function, and the respective coefficients can be interpreted as semi-elasticity. Coefficients for principal components are omitted. 
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Table D2.4 Coefficients of 2SLS regressions of selected labor market outcomes on realized fertility, females only 

Gender Ever 
Worked 

Total years 
of working 

Number of 
Jobs 

Long-term 
Household 

Income 

Long-term  
Net Household 

Wealth 

Long-term 
Labor Income 

Number of Children 
-0.043 -4.826* -0.391 -0.009 -0.504 -0.009 
(0.027) (2.309) (0.250) (0.101) (0.53) (0.643) 

Male’s NEB PGS 
0.007 0.794 0.141 -0.004 0.079 -0.058 

(0.009) (0.793) (0.086) (0.035) (0.181) (0.22) 

Females’ NEB PGS 
0.016 1.388 0.189 -0.029 0.163 0.015 

(0.013) (1.084) (0.117) (0.046) (0.243) (0.295) 

Male’s Birthyear 
-0.002* -0.125* -0.004 -0.011*** 0.015 -0.032* 
(0.001) (0.06) (0.007) (0.002) (0.013) (0.016) 

Female’s Birthyear 
0.001 0.162 -0.013 -0.009† 0.067** -0.157*** 

(0.001) (0.108) (0.012) (0.005) (0.024) (0.029) 

Male’s EA PGS 
0.003 -0.297 -0.033 0.126*** 0.364*** -0.054 

(0.003) (0.287) (0.031) (0.012) (0.063) (0.076) 

Females’ EA PGS 
0.008** 1.266*** 0.055† 0.094*** 0.182** 0.376*** 
(0.003) (0.279) (0.03) (0.012) (0.061) (0.075) 

Male’s EA PGS  
X Female’s EA PGS 

-0.003 -0.090 -0.037 0.003 -0.008 -0.021 
(0.003) (0.27) (0.029) (0.011) (0.059) (0.072) 

N 3231 3231 3231 3282 3282 3282 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Long-term income, wealth, and labor income are rescaled 
by hyperbolic sine function, and the respective coefficients can be interpreted as semi-elasticity. Coefficients for principal components are omitted. 
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Table D3.1 Coefficients of OLS regressions of selected non-labor market outcomes on realized fertility, males only 

Gender Neuroticism Extraversion Openness Agreeable-
ness 

Conscientio-
usness Depression Life 

Satisfaction Loneliness 

Number of Children 
-0.002 0.010 -0.011 0.015* -0.004 0.027† 0.013 0.009 
(0.007) (0.007) (0.007) (0.006) (0.006) (0.015) (0.017) (0.018) 

Male’s NEB PGS 
-0.007 0.011 0.001 0.014† -0.003 -0.011 0.041† -0.052* 
(0.009) (0.009) (0.009) (0.008) (0.007) (0.019) (0.022) (0.023) 

Females’ NEB PGS 
0.013 -0.019† -0.005 -0.007 -0.004 0.014 0.006 0.012 

(0.011) (0.011) (0.01) (0.01) (0.009) (0.022) (0.026) (0.028) 

Male’s Birthyear 
-0.001 -0.005* -0.007*** -0.007*** -0.003 0.004 -0.011* 0.006 
(0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.005) (0.005) 

Female’s Birthyear 
-0.003 0.001 -0.001 0.006** 0.002 -0.009* 0.015** -0.017*** 
(0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.005) (0.005) 

Male’s EA PGS 
-0.023* -0.014 0.043*** -0.019* 0.009 -0.099*** 0.067** -0.019 
(0.01) (0.01) (0.009) (0.009) (0.008) (0.021) (0.024) (0.025) 

Females’ EA PGS 
-0.017† 0.005 0.024** 0.006 0.014† -0.090*** 0.05* -0.018 
(0.01) (0.01) (0.009) (0.009) (0.008) (0.02) (0.023) (0.025) 

Male’s EA PGS  
X Female’s EA PGS 

0.006 -0.010 -0.008 -0.002 0.006 0.052** -0.023 0.024 
(0.01) (0.01) (0.009) (0.008) (0.007) (0.02) (0.022) (0.024) 

N 3126 3127 3122 3129 3129 3269 3128 3117 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Coefficients for principal components are omitted. 
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Table D3.2 Coefficients of 2SLS regressions of selected non-labor market outcomes on realized fertility, males only 

Gender Neuroticism Extraversion Openness Agreeable-
ness 

Conscientio-
usness Depression Life 

Satisfaction Loneliness 

Number of Children 
0.033 -0.087 0.075 -0.045 -0.013 0.152 0.216 0.046 

(0.081) (0.081) (0.076) (0.071) (0.062) (0.174) (0.19) (0.201) 

Male’s NEB PGS 
-0.019 0.044 -0.028 0.034 0.000 -0.053 -0.029 -0.064 
(0.029) (0.029) (0.028) (0.026) (0.022) (0.06) (0.069) (0.073) 

Females’ NEB PGS 
-0.003 0.025 -0.044 0.020 0.000 -0.042 -0.085 -0.005 
(0.038) (0.038) (0.036) (0.033) (0.029) (0.08) (0.089) (0.094) 

Male’s Birthyear 
-0.001 -0.006** -0.006** -0.008*** -0.004* 0.005 -0.009† 0.006 
(0.002) (0.002) (0.002) (0.002) (0.002) (0.004) (0.005) (0.005) 

Female’s Birthyear 
-0.004 0.005 -0.004 0.008** 0.002 -0.014† 0.007 -0.019* 
(0.004) (0.004) (0.004) (0.003) (0.003) (0.008) (0.009) (0.009) 

Male’s EA PGS 
-0.024* -0.012 0.041*** -0.017† 0.009 -0.102*** 0.063** -0.020 
(0.01) (0.01) (0.01) (0.009) (0.008) (0.021) (0.024) (0.026) 

Females’ EA PGS 
-0.017† 0.005 0.024** 0.006 0.014† -0.089*** 0.05* -0.018 
(0.01) (0.01) (0.009) (0.009) (0.008) (0.02) (0.023) (0.025) 

Male’s EA PGS  
X Female’s EA PGS 

0.006 -0.010 -0.008 -0.002 0.006 0.051** -0.023 0.024 
(0.01) (0.01) (0.009) (0.008) (0.007) (0.019) (0.023) (0.024) 

N 3126 3127 3122 3129 3129 3269 3128 3117 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Coefficients for principal components are omitted. 
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Table D3.3 Coefficients of OLS regressions of selected non-labor market outcomes on realized fertility, females only 

Gender Neuroticism Extraversion Openness Agreeable-
ness 

Conscientio-
usness Depression Life 

Satisfaction Loneliness 

Number of Children 
-0.010 -0.005 -0.015* 0.013** -0.006 0.039* -0.013 0.034† 
(0.008) (0.007) (0.007) (0.005) (0.005) (0.018) (0.018) (0.019) 

Male’s NEB PGS 
0.006 0.011 0.009 0.002 0.001 -0.019 0.059* -0.026 
(0.01) (0.009) (0.009) (0.006) (0.007) (0.023) (0.023) (0.024) 

Females’ NEB PGS 
0.003 0.007 0.004 -0.011 -0.003 -0.037 -0.007 -0.009 

(0.012) (0.011) (0.011) (0.008) (0.008) (0.028) (0.027) (0.029) 

Male’s Birthyear 
0.001 0.000 -0.002 -0.001 -0.001 -0.001 -0.006 0.001 

(0.002) (0.002) (0.002) (0.001) (0.001) (0.005) (0.005) (0.005) 

Female’s Birthyear 
-0.006** 0.000 -0.002 0.000 0.000 -0.005 0.011* -0.011* 
(0.002) (0.002) (0.002) (0.001) (0.001) (0.005) (0.005) (0.005) 

Male’s EA PGS 
-0.022* 0.003 0.022* -0.011 0.001 -0.114*** 0.063* -0.072** 
(0.011) (0.01) (0.01) (0.007) (0.007) (0.025) (0.025) (0.027) 

Females’ EA PGS 
-0.027* 0.007 0.033** -0.015* 0.007 -0.133*** 0.079** -0.058* 
(0.011) (0.01) (0.01) (0.007) (0.007) (0.025) (0.025) (0.027) 

Male’s EA PGS  
X Female’s EA PGS 

0.002 0.017† 0.016† 0.010 0.006 0.009 -0.025 -0.029 
(0.01) (0.01) (0.009) (0.007) (0.007) (0.024) (0.024) (0.026) 

N 3093 3092 3088 3093 3092 3230 3095 3096 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Coefficients for principal components are omitted. 
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Table D3.4 Coefficients of 2SLS regressions of selected non-labor market outcomes on realized fertility, females only 

Gender Neuroticism Extraversion Openness Agreeable-
ness 

Conscientio-
usness Depression Life 

Satisfaction Loneliness 

Number of Children 
-0.078 -0.194* -0.022 -0.105† -0.052 -0.221 0.091 0.184 
(0.088) (0.091) (0.079) (0.063) (0.059) (0.209) (0.208) (0.217) 

Male’s NEB PGS 
0.029 0.075* 0.012 0.041† 0.017 0.066 0.024 -0.077 

(0.031) (0.032) (0.028) (0.022) (0.021) (0.072) (0.074) (0.076) 

Females’ NEB PGS 
0.035 0.096* 0.008 0.044 0.019 0.080 -0.055 -0.079 

(0.042) (0.044) (0.038) (0.03) (0.028) (0.098) (0.101) (0.105) 

Male’s Birthyear 
0.000 -0.002 -0.002 -0.003 -0.002 -0.004 -0.005 0.003 

(0.002) (0.002) (0.002) (0.002) (0.002) (0.005) (0.005) (0.006) 

Female’s Birthyear 
-0.003 0.008* -0.002 0.006* 0.002 0.005 0.007 -0.017 
(0.004) (0.004) (0.004) (0.003) (0.003) (0.01) (0.01) (0.011) 

Male’s EA PGS 
-0.021† 0.007 0.023* -0.009 0.001 -0.108*** 0.061* -0.075** 
(0.011) (0.011) (0.01) (0.008) (0.007) (0.026) (0.025) (0.027) 

Females’ EA PGS 
-0.027* 0.007 0.03*** -0.015† 0.007 -0.134*** 0.079*** -0.058* 
(0.011) (0.011) (0.009) (0.008) (0.007) (0.025) (0.024) (0.026) 

Male’s EA PGS  
X Female’s EA PGS 

0.002 0.017 0.016† 0.010 0.006 0.010 -0.025 -0.030 
(0.010) (0.011) (0.009) (0.007) (0.007) (0.024) (0.024) (0.025) 

N 3093 3092 3088 3093 3092 3230 3095 3096 
Data source: Health and Retirement Study, 2004–2016.  
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Control variables are adjusted in all models. Coefficients for principal components are omitted. 
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Appendix E: Robustness Analysis Results Concerning Potential Pleiotropy Bias 
Table E1. Selected coefficients of 2SLS regressions of selected non-labor market outcomes on realized 
fertility, with or without additional adjustments. 

Gender Neuroticism Extraversion Depression 
Life 

Satisfaction 
  No Additional Adjustments  

Male 
0.033 -0.087 0.152 0.216 

(0.081) (0.081) (0.174) (0.19) 

Female 
-0.078 -0.194* -0.221 0.091 
(0.088) (0.091) (0.209) (0.208) 

  With Additional Adjustments  

Male 
0.034 -0.085 0.136 0.231 

(0.081) (0.082) (0.174) (0.192) 

Female 
-0.084 -0.192* -0.239 0.091 
(0.088) (0.090) (0.209) (0.208) 

Data source: Health and Retirement Study, 2004–2016. 
Note: † p < 0.1, * p < 0.05, ** p < 0.01, *** p < 0.001. Cluster standard errors at the spousal level are 
presented in parentheses. Control variables are adjusted in all models. Neuroticism and Extraversion 
are measured by Big-5 personality scale and range from 1 to 4. Depression is measured by the short 
CESD scale provided and ranges from 0 to 8. Life-satisfaction is measured by Diener’s measure of life 
satisfaction and ranges from 1 to 7. “No Additional Adjustments” refer to the results reported in the 
main text (Table 5). “With Additional Adjustments” denotes the 2SLS results when the spousal PGS 
variables for the respective outcome and their interaction term have been controlled (e.g., spousal PGS 
variables for neuroticism and the interaction between the spousal neuroticism PGS variables). 
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Abstract

Research examining impacts of teenage childbearing on economic and social outcomes has 

focused on completed schooling and labor force outcomes. In this paper, we examine outcomes 

that have remained largely unexplored, soft-skills and personality. We use Add Health data to 

construct relevant controls for teenage mothers and explore a set of measures that proxy for what 

is usually deemed in economics as “non-cognitive” or “soft-skill” traits. We find that teenage 

childbearing increases impulsivity, a trait that has been found to have negative effects on a large 

set of outcomes and has a negative effect on other personality traits perceived as positive, such as 

openness to experiences. Our results remain consistent through a set of robustness checks, and we 

interpret our findings to suggest that adolescence may be a sensitive period for the development of 

soft skills and that childbearing may interrupt this process.
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I. Introduction

In this study, we explore teenage childbearing and its effects on non-cognitive or soft-skills 

later in life. Our focus is on adolescence because of the timing of the development of soft 

skills such as personality, risk preferences and planning abilities (Johnson, Blum, & Giedd, 

2009), and disrupted development during adolescence may have important repercussions on 

socioeconomic life trajectories. The previous literature on the causal effects of teenage 

childbearing on later life outcomes has focused on educational and earnings indicators, 

however other developmental and psychological outcomes that are plausibly affected as a 

result of a pregnancy during adolescence have not been studied.

There is a consensus across several literatures that non-cognitive skills represent an 

important source of unobserved heterogeneity in economic behavior, and have a direct effect 

on the returns to schooling and other forms of human capital (Heckman, Stixrud, and Urzua 

2006). At the same time, developments in neuroscience and related fields show that these 

skills are shaped largely during sensitive periods over the life cycle when brain structures 

and processes are developed.2

We follow Fletcher and Wolfe (2009) and Ashcraft et al. (2013) in estimating both OLS and 

instrumental variables models that employ different comparison groups and make different 

assumptions to investigate a range of estimates that likely bound the “true” causal impacts. 

Additionally, we complement our analyses with a set of alternate specifications to 

investigate the robustness of our results.

We find that teenage childbearing has a negative effect on some measures of personality in 

adulthood. In particular, women who had a child as teenagers had lower openness to 

experience (one of the Big Five personality traits) and greater impulsivity than women who 

did not have a child as a teenager. Our estimates should be interpreted as the effects of 

teenage childbearing, compared to women who have a child later in life, on personality and 

soft skills measured around age 30. Since by age 30, most women have had a child, the 

effects we are estimating suggest that childbearing during adolescence may interrupt a 

sensitive period of development for non-cognitive skills and traits—that is, we are implicitly 

estimating interaction effects of childbearing and developmental period rather than the 

effects of childbearing on soft skill development3.

II. Overview of the Existing Literature

For the most part, past literature has studied the effects of teenage childbearing on human 

capital measures, such as educational attainment and wages. Other, related, outcomes that 

have been studied are marital status, hours of work, and being the recipient of welfare 

assistance (Fletcher and Wolfe 2009), short term health behavioral outcomes (Fletcher and 

2In particular, the cerebral neocortex —an area of the brain governing perception, behavior, and cognition — undergoes two waves of 
development: First during pre-natal and early childhood periods, and a second one during late childhood and adolescence (Pletikos et 
al. 2013). In this sense, adolescence can be considered a sensitive period of human development where personality traits and other 
non-cognitive abilities and soft skills are shaped, and which can be affected by life events such as teenage childbearing.
3An alternative interpretation is that having a miscarriage as a teenage may affect non-cognitive skill development. We know of no 
evidence of the magnitude of these potential effects and view them as an unlikely explanation of our findings.
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Wolfe 2012), and depression later in life and the socio-economic outcomes of children of 

teenage mothers (Jutte et al. 2010).4

There are both biological and environmental reasons why teenage childbearing might have 

an impact on non-cognitive abilities or soft skills later in life. First, adolescence is a period 

of active brain development. In particular, there is evidence that a series of 

neurodevelopmental processes during adolescence occur in brain regions associated with 

motivation and impulsivity, due to maturational changes in frontal cortical and subcortical 

monoaminergic systems (Chambers, Taylor, and Potenza 2003). These areas of the brain 

coordinate higher-order cognitive processes needed for goal-directed behavior, planning, 

response-inhibition, working memory and attention and hence have effects on many aspects 

of behavior and habits. It is plausible that some life events—such as childbirth— might 

interrupt the processes that are developing and shaping the brain’s “connectivity”.

Second, there is evidence that important soft skills are developed and learned in high school. 

The formation of social structures and peer behavior in high school have also been found to 

have far-reaching and lasting effects (Mora and Oreopoulos 2011). By the same token, there 

is evidence of the importance of the “high school experience.” Heckman (2012) finds that 

even after accounting for pre-existing cognitive ability, GED recipients perform much worse 

in the labor market than high school graduates. It is likely that the experience of high school 

itself—beyond its completion—is altered for girls who become mothers as teenagers. There 

is also ample evidence on the non-pecuniary benefits of attending school in general, and 

high school in particular, where important social networks are formed (Rosenbaum et al. 

1990, Oreopoulos and Salvanes 2011).

These previous strands of literature suggest that childbearing could differentially impact the 

development of soft skills based on the timing of the birth—whether during adolescence or 

as an adult. In this paper, we use the nationally representative Add Health data to compare 

the adult non-cognitive outcomes and traits of women who became pregnant in high school 

but miscarried with women who became pregnant and gave birth. Since the non-cognitive 

traits are measured during adulthood (approximately age 30), nearly all the women in our 

sample have had a child. Thus, we interpret our results as an interactive effect between 

childbearing and developmental period (adult vs adolescent) that may indicate that 

adolescence is a sensitive period for the development of non-cognitive traits and personality.

III. Estimation

As summarized by Fletcher and Wolfe (2009) (and earlier by Ribar (1994)) the academic 

literature on the subject can be divided in three large sets: Initially, studies used an OLS 

regression approach with a set of controls to estimate the effects of teenage childbearing on 

educational attainment (Moore and Waite (1997); Mott and Marsiglio (1985)). This line of 

research considered fertility as exogenous to educational attainment, and found large and 

negative associations. A second set of studies focused on the timing of births to account for 

4While nearly all research in this area is focused estimating the effects of teenage motherhood, some research has begun to examine 
teenage fatherhood (Fletcher 2012). A separate literature has explored peers as an important determinant of teenage pregnancy 
(Yakusheva and Fletcher 2015, Fletcher and Yakusheva in press).
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the endogeneity of fertility found a smaller, but still negative effect, on schooling outcomes. 

Subsequent studies used an instrumental variables approach to use teenagers who were 

pregnant as teens but miscarried to teens who gave birth (Hotz et al. 2005). This study found 

no negative effect from giving birth as a teen on schooling and even a positive effect. The 

most recent literature has placed considerable effort in defining the appropriate 

counterfactual group. Reduced to its simplest idea, the research on the effects from teenage 

pregnancy on educational outcomes posits the following thought experiment: what would 
have been the life trajectories of women who had a teenage childbirth been had they not 
experienced a teenage childbirth (or had teenage childbirth been assigned completely at 

random). In the absence of lab experiments where true randomization could be produced, 

defining the comparison (counterfactual) group is crucial for estimation.

Ashcraft and Lang (2013) showed evidence of the susceptibility of the Hotz et al. results to 

bias due to not establishing an accurate comparison group. They showed that using 

miscarriage as an instrument is biased towards a ‘benign view’ because while “the 
assignment of miscarriage might be random conditional on key risk factors, the event of 
miscarriage is frequently censored by a woman having an abortion.” In a separate study, 

Fletcher and Wolfe (2009) also provide evidence that girls who miscarry come from more 

disadvantaged backgrounds. In this sense, the IV estimator using miscarriage underestimates 

the effects of teenage childbearing and results in a biased (downward) interpretation. On the 

other hand, the OLS estimates of effects from teenage childbearing are biased upward. 

Intuitively, this is because women who miscarry could be either ‘abortion types’ or ‘non-

abortion types’ and therefore belong to a more favored population than women who gave 

birth (strictly ‘non-abortion’ types). Women who have abortions were found to be of more 

privileged backgrounds in both Fletcher and Wolfe (2009) and Ashcraft, Fernandez-Val, and 

Lang (2013). Further discussion on the direction of the bias in these estimates can be found 

in Ashcraft and Lang (2013).

In this article we use three specifications: 1) OLS estimates with a set of controls as in the 

initial literature (estimate will be biased upward); 2) IV estimates using miscarriage as an 

instrument for the timing of the birth (estimate will be biased downward); and 3) our 

preferred specification, which drops teenage abortions from the sample and uses the group 

of girls who experience a miscarriage as the control group of those who experience a 

teenage birth5. The estimates from this last specification are ‘bounded’ by specification 1 

and 2.

The primary relationship of interest is:

Outcome = β0 + β1Teen Birth + β2X + ε

In this basic OLS specification, the control group is women who had a teen pregnancy that 

resulted in either miscarriage or abortion. Girls who choose an abortion are, on average, 

5Ashcraft, Ferdandez-Val, and Lang (2013) develop a consistent estimator assuming that miscarriage is random conditional on some 
controls. We proceed in this spirit and use the same type of control variables (age at conception and smoking status during pregnancy) 
in our preferred specification.
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from more advantaged backgrounds than girls who miscarry (for a detailed discussion see 

(Ashcraft, Fernández-Val, and Lang 2013, Fletcher and Wolfe 2009); hence, using this 

control group overestimates the true cost of teenage childbirth.

Hotz et al. (2005) proposed using the nature of miscarriages as a “natural experiment”, and 

used miscarriages as an instrument for live birth status for women who became pregnant as 

teenagers. The set of equations estimated are:

Outcome = β0 + β1Teen Birth + β2X + ε
Teen Birth = δ0 + δ1Miscarriage + β2X + ν

This strategy may still result in biased estimates as the group of women who miscarry may 

not be random.

Our third—and preferred strategy—uses an ordinary least square (OLS) approach as in the 

first strategy, but excludes abortions from the estimation. Therefore the control group is 

composed of only women whose teenage pregnancy ended in a miscarriage. To be clear, the 

sample in these analyses is of women who had a teenage pregnancy and ended either in 

childbirth or miscarriage (not in abortion).

IV. Data

The dataset used in this paper is the National Longitudinal Study of Adolescent Health (Add 

Health). This is a nationally representative survey of 20,745 students in 132 high schools. As 

in Fletcher and Wolfe (2009), we limit our analysis to the first pregnancies of women who 

were pregnant as adolescents (pregnancies that ended before age 18 years and 9 months). 

Outcomes are measured at wave IV of the dataset (when the respondents are for the most 

part in their late twenties to their mid-thirties). Reported miscarriages and still-births are 

coded into one category as “miscarriages”.

There are 41 survey items in the personality module of Wave IV of the Add Health data. 

With the exception of the Big Five personality scale, we present results from these variables 

and “factors” which we constructed to proxy for specific traits or soft skills. We describe 

each of the variables in detail in Appendix A.

V. Results—The Effects of Teenage Childbearing on Adult Outcomes

Table 1 shows basic summary statistics for the sample (it includes all women who reported 

having a teenage pregnancy which could have concluded in miscarriage, abortion or 

childbirth). As other studies on teenage pregnancy and childbirth conducted with these data 

have noted, an advantage of the Add Health data is that respondents use computer-assisted 

personal interview technology (CAPI). Hence respondents do not have to verbally answer 

sensitive questions, and the potential for misreporting is lower than with other available data 

(Fletcher and Wolfe 2009). In our sample, 24% of first pregnancies end in abortion and 17% 

end in miscarriage.
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Table 2 reports the summary statistics (of all women who experienced a teen pregnancy) by 

pregnancy outcome. As in previous studies, it emerges that even in these simple descriptive 

statistics, women who end pregnancies in abortion had more privileged family 

characteristics (higher maternal education and higher family income). Women who had an 

abortion also scored higher on the Peabody Picture Vocabulary Test and were also in better 

overall health. We also note that the table suggests slight socio-demographic advantages for 

females who report a miscarriage compared to women who report a live birth. These small 

differences may suggest that our results that compare the two groups may be biased towards 

finding worse outcomes for women who report a live birth compared with those who report 

a miscarriage.

Personality—International Personality Item Pool five-factor mode

In Table 3 we show the results of the three estimation approaches described in our empirical 

strategy to investigate the effects of teenage childbirth on the Big Five personality variables. 

The first column compares the personality component between women who experienced a 

teenage childbirth and individuals who did not have a completed pregnancy (abortion or 

miscarriage), and controls for factors that have been identified in the literature as risk factors 

for miscarriage(Hotz, McElroy, and Sanders 2005, Garcıa-Enguıdanos et al. 2002, Fletcher 

and Wolfe 2009).

The personality measures are standardized in the results, so the results are in standard 

deviation units and show relatively large but imprecisely measured effects. The results 

suggest that women who experienced a teenage childbirth score (statistically significantly) 

lower on the personality items of extraversion (-.18 of a SD), agreeableness (−.117), and 

openness (−.249). The items of neuroticism and conscientiousness were higher among 

women who experienced a teenage childbirth, but these estimates are very modest and not 

statistically significant.

Column 2 shows results for the instrumental variable specification where we follow Hotz et 

al. (2005) and use miscarriage as an instrument for live births. These results, which are 

biased toward finding favorable outcomes of childbearing, suggest that there is no 

statistically significant relationship between teenage childbearing and any of the personality 

measures (with the exception of neuroticism which is −.320 of SD).

Column 3 presents results from our preferred specification. As discussed above, this 

specification will have estimates that are expected to be ‘bounded’ by those in columns 1 

and 2. Although the direction of the estimates remains for the most part unchanged—none of 

the measures of personality are statistically significant. Many of the coefficients are quite 

small, but the results for openness to experience are suggestive—the first column estimate is 

nearly a 0.25 standard deviation reduction and the preferred third column is still close to 

0.18, though with larger standard errors (p-value <0.11).

Impulsivity

Table 4 shows the results for our factor measure of impulsivity and its components. As 

discussed above, we formed a series of factor variables using the available data from the 
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personality module of the Add Health data via factor analysis. We present the results for the 

factor and its components separately6.

The specification in column 1 compares women who had childbirth as teenagers and women 

for whom their teenage pregnancy ended in miscarriage or abortion. The constructed factor 

for impulsivity is statistically significant and positive (.096). However, “I go with my gut 
feeling” a measure used previously as a proxy for impulsivity (Fletcher, Deb, Sindelar 2009) 

is only statistically significant in columns 2 and 3. As expected, the results from column 3 

lie within those of columns 1 and 2. As an additional test on the potential for selection into 

miscarriage vs. teen birth, we estimate the “I go with my gut feeling” measure at Wave I and 

find no effect in our preferred specification (coefficient: 0.012 standard error: 0.114; full 

results available upon request).

Column 3 shows that women whose teenage pregnancy resulted in a childbirth had scores .

263 higher than women for whom their teenage pregnancy ended in a miscarriage. The 

measure of “I live my life without much thought for the future” in the last row is also higher 

across all specifications for women who had a teenage childbirth but only statistically 

significant when comparing women whose teenage pregnancy resulted in childbirth 

compared to women whose teenage pregnancy ended in miscarriage.

Locus of Control

Table 5 shows the results for the factor measure of ‘locus of control’ and its components. 

The results indicate that across all measures, the specification that compares teenage 

childbirth with no birth (bias to overestimate the effects of teenage childbirth) shows a 

negative effect of teenage childbirth. The measures are on a one to five likert scale, and the 

magnitudes are relatively modest. With the exception of the variable “there are many things 

that interfere with what I want to do” (−.127), none of the estimates are statistically 

significant at conventional levels. For the other two specifications, the direction of the effects 

is positive and small although none of the estimates are statistically significant.

Depression, Optimism, Pessimism

Table 6 presents the results for the measures of depression, optimism and pessimism. The 

second and third specifications indicate that women who had a teenage childbirth were less 

likely to have ever received a diagnosis of depression, though this effect could be reflecting 

different receipt of regular care. The next row shows results of the depression scale 

(minimum value of zero and maximum of 15). Women who had a teenage childbirth scored 

higher (.355), but the direction and magnitude of the estimate changed in the other 

specifications.

Rows 3–5 present the results for the factor measure of ‘optimism’ and its components. The 

first specification, which compares teenage childbirth with no childbirth (either abortion or 

miscarriage) indicate a small but positive effect on the optimism factor measure and one of 

its individual components (“overall I expect good things to happen to me”). The variable “I 

6Results in Bond and Lang (2014) suggest that results using variables measured using Likert scales can be difficult to interpret. We 
present results for both the overall factor scores for these combined variables as well as the variables separately.
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am always optimistic about my future” is found to be negative for women who had a teenage 

childbirth in this specification. None of the measures are statistically significant in our third 

(preferred) specification.

VI. Robustness Checks and Extensions

We explore four sets of robustness checks to investigate the potential effects of teenage 

childbearing on later life outcomes across soft skills, personality and depression.

First, using our third specification we investigate whether there are any differences in 

outcomes by “hormonal age”, which we measure by the time since menarche. The rationale 

for this set of analyses is that variation on the onset of puberty may result in differential 

levels of certain hormones (such as gonadal steroid hormones) which may in turn make 

some women be more or less susceptible to life events or result in differential effects from 

childbearing during adolescence on our outcomes of interest (Hirsch and Brizendine 2007, 

Dahl 2004, Sisk and Zehr 2005).

Second, we investigate whether there are differential effects if the teenage mother’s mother 

was also a teenage mom herself. While there is not an overall consensus on whether children 

of teenage parents are more likely to be teenage parents themselves, there is still a 

perception that this is the case. Indeed, there is some evidence of intergenerational 

correlations of fertility decisions (Furstenberg Jr, Levine, and Brooks-Gunn 1990, Kahn and 

Anderson 1992). We investigate an interaction effect of “live birth” (treatment) and being the 

child of a teenage mother.

In addition, we replicate our empirical strategy using quantile regressions to investigate 

whether there are differential effects along the distribution of the outcomes of interest and 

finally, we rerun our analyses on a subsample of women who did not have other children by 

wave 4 besides their teenage pregnancy.

Results from Robustness Checks

To explore the robustness of our results we examined whether age since menarche or 

whether having a teenage mother played a role influencing the outcomes we study. Here, our 

focus is on whether there are other factors that ‘split the sample’ and can give us a better 

understanding of the robustness of the magnitude and direction of our results. We re-

estimated all of our regressions for our third specification (OLS with those who had a 

teenage childbirth and those who experienced a miscarriage). Results are shown in 

Appendix C and include controls for “hormonal age” (and its interaction with the treatment), 

and having a teen mom (and its interaction with the treatment) for all outcomes.

In Table C-1 we can see the results for the big-five personality measures. While time since 

menarche is not significant, our results on openness are robust for those who had a teen 

mom (−.365 of a standard deviation). Thus our results suggest a larger negative influence for 

those women who had a child while teenager and their mothers were teenage mothers 

themselves.
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Table C-2 shows the results for impulsivity. Here, our results are robust to the specifications 

including “hormonal age”. The factor of impulsivity (.177), “gut feeling” (.240) and “live 

my life without much thought about the future” (.191) indicate that for those women whose 

menarche was below the median age the effects from having a child as a teenager on 

impulsivity are larger.

In separate checks we ran all three specifications using quantile regressions to investigate 

whether the effects on our outcomes of interest were concentrated on specific points of the 

distribution (median, 75th, 90th). We find that the results for openness (from the Big Five) 

and impulsivity are similar. In addition, we re-ran our estimation using the sub-sample of 

women who did not have children by wave 4 after having reported a teenage pregnancy. 

Despite larger standard errors (because this is smaller sample), the results of impulsivity 

(factor) and gut feeling remain statistically significant and positive indicating that women 

who had a child as teenagers have a higher impulsivity and are more likely to report taking 

decisions by “gut feeling”.

VII. Conclusions

This paper builds on the literature on the long term effects of teenage childbearing and 

explores a set of outcomes that has remained largely unexplored: “soft skills”, personality 

and depression. While we are constrained by the available measures in the Add Health, our 

results suggest that there are causal effects of teenage childbearing on some personality and 

soft-skill outcomes. As better and more varied measures become available this should be 

further explored.

In line with the latest methodological research on teenage childbearing, we pay careful 

attention to the potential for bias in our estimates and complement our analyses with an 

extensive set of specifications and robustness checks. In particular, we highlight the 

importance of constructing the relevant control groups for the estimation and interpretation 

of the causal effects of teenage childbearing.

The story that emerges is that teenage childbearing increases impulsivity (the factor 

variables as well as its components) and decreases the measure of openness. In addition, 

adult women who were teenage mothers were marginally less likely to report ever having a 

diagnosis of depression. The remaining measures were not consistently found to be 

statistically significant, in line with previous research reporting small later life effects from 

teenage childbirth, and with the limited literature on longitudinal stability of personality 

traits.

An inherent disadvantage in self-reported survey data is that questions are asked during 

periods of “cold cognition”, that is via hypothetical questions during circumstances of low 

stress. This issue may be particularly important for measurement error in the available ‘non-

cognitive’ variables.

What we present here are the components of the factors that resulted in significant loadings. 

Our goal is not to propose these as validated measures but rather to investigate if in these 
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‘crude proxies’ we could explore the effects of teenage childbearing on a series of soft skills 

and personality outcomes.

It is difficult to put the magnitude of our results in context as it has not been previously 

explored in the literature, but as more and better data becomes available exploring these 

issues should be explored further. In particular—as our results point out—while not all 

aspects of personality and soft skills may be affected, impulsivity, a trait with far reaching 

effects on many aspects of economic and social activity is affected by teenage pregnancy 

(Fletcher 2013).

Current political discourse centers on outcomes of educational attainment and earnings. It 

has been estimated that the public cost of teenage pregnancy is of about $9 billion, and that 

public programs of sex education and teenage pregnancy campaigns could save $356 million 

(Thomas 2012). Understanding the effects of teenage childbearing on non-cognitive 

outcomes and soft skills later in life would help in having a more complete political and 

economic debate on how to allocate policy resources.
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Appendix A. Variables

Personality

Although there is strong evidence that personality has effects on an individual’s socio-

economic trajectory, there is little evidence on the extent to which personality traits are 

developed, changed or remain stable over the life cycle (Almlund et al. 2011). Our goal is to 

explore whether the ‘treatment’ of becoming a teenage mother results in observable 

differences in personality later in life.

The Add Health survey fielded a 20-item short-form version of the 50-item International 

Personality Item Pool-Five-Factor Model known as the Mini-IPIP. Previous studies have 

validated this instrument’s consistency (Donnellan et al. 2006). The Mini-IPIP scale has four 

items per Big Five trait: Extraversion, neuroticism, agreeableness, conscientiousness, and 

openness. Responses to each item were coded in a five point likert scale ranging from 1 
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(strongly agree) to 5 (strongly disagree); with a neutral point 3 (neither agree nor disagree). 

As discussed in (Almlund et al. 2011) the “Big Five” posits a hierarchical organization of 

personality traits. In this context, the five components of the Big Five are at the highest level 

and summarize a larger set of more specific personality facets. In appendix A, we present a 

table with brief descriptions of the components of the Big Five.

Impulsivity

Modern literature in the field of psychology defines impulsivity as “a predisposition toward 
rapid, unplanned reactions to internal or external stimuli without regard to the negative 
consequences of these reactions to the impulsive individual or to others” ((Moeller et al. 

2001) (Grant and Potenza 2011)). Studies on addiction, delinquency and crime have 

investigated the association of impulsivity and these behaviors as well as its effects on the 

treatment outcomes for addiction and other conditions (Krishnan-Sarin et al. 2007, Nagin 

and Pogarsky 2003, Mitchell 1999). In general, high levels of impulsivity are associated with 

preferences for immediate gratification, risky activities, novel sensations, and easier routes 

to self-gratification, as well as an inability to persist at a task and shorter reaction times 
(Mitchell 1999).

Although some measures of impulsivity are widely used (such as the Barratt’s Impulsivity 

Scale (BIS)), we are constrained by the survey questions available in the Add Health survey. 

For our measure of self-control we follow Nagin and Pogarsky (2003) and Fletcher et al., 

(2003) ((Fletcher, Deb, and Sindelar 2009, Nagin and Pogarsky 2003)) and use the survey 

question “When making decisions, you usually go with your gut feeling without thinking too 
much about the consequences of each alternative.” This question has been used previously 

as a proxy for impulsivity, and is in line with Barratt’s measure of Motor impulsivity. The 

answers include five categories from “strongly agree” through “strongly disagree” (the 

neutral response is the omitted category). In addition, we use two other survey questions: “I 

like to take risks” and “I live my life without much thought for the future”, and a factor 

variable of the three measures available in the survey.

There is ample evidence on the association of impulsivity and addictive behaviors, 

delinquency and treatment outcomes. In addition, laboratory task investigations have 

indicated that individuals with high impulsivity tend to perform poorly on fine perceptual-

motor performance tasks (Barratt et al., 1981). This indicates that this individual trait may 

have large effects on an individual’s returns to education and ultimately on his ability to 

perform in the labor market and as a parent.

Locus of Control

Locus of control has been increasingly studied in the economics literature as part of the 

wave of studies that for the last decade have focused on the economic returns to non-

cognitive or ‘soft’ skills (Heckman, Stixrud, and Urzua 2006, Coleman and DeLeire 2003). 

Measures of locus of control have also been explored in the public health context, and 

evidence indicates that a stronger internal locus of control is associated with better outcomes 
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and adherence to treatment, as well as other positive behavioral outcomes (AbuSabha and 

Achterberg 1997, Currie 2009).

Locus of control measures the extent to which individuals believe they have control over 

their lives and outcomes. There is a substantial discussion in the literature on the 

development of locus of control and personality during childhood (Bradley and Corwyn 

2002, Cobb-Clark and Schurer 2011). However, whether events later in life have or not an 

effect on an individual’s locus of control has been somewhat less studied.

Cobb-Clarke and Schurer (2011) find that at least in a four year period, the measure they use 

is stable within individuals. Relevant to our study, they investigate whether negative/positive 

life events resulted in a change to an individual’s baseline locus of control. However none of 

their ‘life event’ measures included a teenage childbirth.

We use the following available variables independently, and present also results of the factor: 

“There is little I can do to change the important things in my life”; “Other people determine 
most of what I can and cannot do”; “There are many things that interfere with what I want to 
do”; “I have little control over the things that happen to me”; “There is really no way I can 
solve the problems I have.”

Optimism

The literature on dispositional optimism defines optimism as “generalized positive 

expectations about future events”(Puri and Robinson 2007). Different measures and 

instruments of optimism have consistently found that optimism has large and far reaching 

effect over a wide set of outcomes. For instance, optimism is positively associated with 

coping habits and behavior (Carver, Scheier, and Segerstrom 2010), as well as faster 

recovery from surgery (Kiecolt-Glaser et al. 1998). In the economics realm, optimism has 

also been found to be related to many work and life choices. In particular, optimistic people 

are found to work harder, expect to retire later, invest more in individual stocks, and save 

more (Puri and Robinson 2007) (Laajaj 2013).

The question whether life events may change an individual’s optimism has not yet been 

answered conclusively. Although some evidence indicates that adverse health circumstances 

(such as the risk of death from coronary disease) decreases the level of an individual’s 

optimism (Giltay et al. 2006, Mols et al. 2010). However, whether teenage childbearing in 

particular has an effect on an individual’s optimism and how persistent this effect is has not 

been studied before.

We use two separate measures and also present results of the factor of the two: “I’m always 
optimistic about my future” and “Overall, I expect more good things to happen to me than 
bad.” In addition, we explore a separate variable as a proxy for pessimism: “I rarely count on 
good things happening to me.”
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Depression

We explore two separate measures for depression. One is a measured using the Center for 

Epidemiological Studies Depression Scale (CES-D 10), a widely used instrument in 

depression research, and for which a short form is available in the Add Health. This measure 

is designed to capture current levels of depressive symptoms.

A separate measure is the answer to the question: “Has a doctor, nurse or other health care 
provider ever told you that you have or had: depression?”

Control Variables

As discussed in Fletcher and Wolfe (2009) and Ashcraft, Fernandez-Val and Lang (2013), 

including variables that are correlated with both the outcomes of interest and the birth 

outcomes could worsen results or change the sign of the bias in our estimating equations; So 

we follow Fletcher and Wolfe (2009) and Aschcraft, Fernandez-Val and Lang (2013), and 

only control for factors that have been cited in the literature as being risk factors for 

miscarriage such as whether pregnancy occurred before age 15 and whether teenage smoke, 

drank alcohol, or used drugs during pregnancy. We include race (Black, Hispanic and 

reference group, White), age at wave four, maternal education and a dummy for parent in the 

household.

Appendix B

The Big Five Personality Traits

Openness There is some evidence that it can be considered a ‘primarily cognitive’ trait (DeYoung, Peterson, 
and Higgins 2005). Generally, is defined as a tendency to be open to new intellectual and aesthetic 
experiences.

Conscientiousness Tendency to be organized, responsible and hard-working. This trait has been linked to longevity 
and better health (Penley and Tomaka 2002).

Extraversion It has been linked to higher returns of education, and leadership roles (Heineck and Anger 2010). 
It is broadly defined as a tendency for sociability and positive affect.

Agreeableness Tendency to act in an unselfish and cooperative manner.

Neuroticism In economics it has been found to be associated with risk aversion (Borghans et al. 2009). A 
broad definition is that neuroticism is a chronic level of emotional instability and/or proneness to 
psychological distress (Almlund et al. 2011).

This table is adapted from (Almlund et al. 2011).

Appendix C. Robustness checks

Table C-1

Robustness Results

VARIABLES
Hormonal Age
Extraversion

Teen Mom
Extraversion

Hormonal Age
Neuroticism

Teen Mom
Neuroticism

Hormonal Age
Agreeableness

Teen Mom
Agreeableness

Live Birth −0.055
(0.116)

−0.106
(0.156)

−0.115
(0.117)

−0.171
(0.151)

−0.031
(0.099)

−0.105
(0.109)

Age (at wave 4) −0.061**
(0.025)

−0.060**
(0.025)

0.038
(0.025)

0.041*
(0.024)

−0.009
(0.020)

−0.016
(0.021)
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VARIABLES
Hormonal Age
Extraversion

Teen Mom
Extraversion

Hormonal Age
Neuroticism

Teen Mom
Neuroticism

Hormonal Age
Agreeableness

Teen Mom
Agreeableness

Conception before 15 −0.236
(0.167)

−0.240
(0.161)

0.177
(0.158)

0.145
(0.161)

−0.276***
(0.100)

−0.291***
(0.101)

Black −0.118
(0.114)

−0.114
(0.115)

0.077
(0.095)

0.069
(0.095)

−0.049
(0.093)

−0.058
(0.095)

Hispanic 0.097
(0.113)

0.102
(0.113)

−0.189*
(0.103)

−0.206**
(0.103)

−0.107
(0.106)

−0.110
(0.105)

Smoke during pregnancy 0.015
(0.114)

0.015
(0.113)

0.112
(0.101)

0.105
(0.100)

−0.110
(0.100)

−0.099
(0.096)

Married −0.001
(0.091)

−0.018
(0.093)

−0.181**
(0.088)

−0.173**
(0.087)

0.208**
(0.080)

0.196**
(0.079)

Maternal Education 0.053**
(0.020)

0.051**
(0.021)

−0.040**
(0.019)

−0.039**
(0.019)

0.068***
(0.022)

0.058***
(0.021)

Parent in Household 
(dummy)

−0.003
(0.075)

0.022
(0.078)

0.106
(0.081)

0.092
(0.079)

−0.005
(0.072)

0.015
(0.075)

Hormone Median −0.277
(0.455)

0.397
(0.391)

−0.127
(0.342)

Hormone × Live Birth 
(interaction)

0.371
(0.487)

−0.226
(0.420)

0.153
(0.369)

Teen Mom −0.415*
(0.215)

0.101
(0.195)

−0.481***
(0.171)

(Missing) Teen mom −0.093
(0.127)

0.030
(0.114)

−0.073
(0.105)

Teen Mom × Live Birth 
(interaction)

0.365*
(0.214)

0.008
(0.208)

0.443**
(0.194)

Constant 1.188
(0.758)

1.278*
(0.752)

−0.086
(0.742)

−0.153
(0.711)

−0.516
(0.624)

−0.085
(0.630)

690 696 691 697 691 697

Observations 0.029 0.034 0.037 0.035 0.044 0.049

VARIABLES
Hormonal Age

Conscientiousness
Teen Mom

Conscientiousness
Hormonal Age

Openness
Teen Mom
Openness

Live Birth 0.069
(0.106)

−0.053
(0.118)

−0.260**
(0.124)

−0.365***
(0.131)

Age (at wave 4) 0.061**
(0.026)

0.070***
(0.024)

−0.026
(0.020)

−0.036*
(0.019)

Conception before 15 −0.090
(0.149)

−0.147
(0.155)

−0.107
(0.139)

−0.114
(0.139)

Black 0.067
(0.108)

0.051
(0.107)

0.103
(0.107)

0.101
(0.108)

Hispanic 0.178
(0.116)

0.169
(0.115)

0.145
(0.130)

0.145
(0.128)

Smoke during pregnancy −0.181*
(0.098)

−0.172*
(0.103)

−0.094
(0.093)

−0.098
(0.089)

Married 0.026
(0.088)

0.026
(0.089)

0.115
(0.087)

0.106
(0.085)

Maternal Education 0.049**
(0.019)

0.047**
(0.018)

0.037**
(0.016)

0.028*
(0.017)

Parent in Household (dummy) −0.031
(0.093)

0.031
(0.090)

−0.103
(0.079)

−0.100
(0.077)

Hormone Median 0.274
(0.261)

−0.494
(0.484)

Hormone × Live Birth (interaction) −0.279
(0.326)

0.505
(0.510)
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VARIABLES
Hormonal Age

Conscientiousness
Teen Mom

Conscientiousness
Hormonal Age

Openness
Teen Mom
Openness

Teen Mom −0.241
(0.181)

−0.717***
(0.254)

(Missing) Teen mom −0.178
(0.119)

−0.001
(0.113)

Teen Mom × Live Birth (interaction) 0.381*
(0.202)

0.677**
(0.270)

Constant −2.354***
(0.811)

−2.481***
(0.731)

0.172
(0.587)

0.687
(0.565)

Observations 691 697 687 693

R-squared 0.032 0.041 0.032 0.044

Robust standard errors in parentheses
***

p<0.01,
**

p<0.05,
*
p<0.10

Table –C2

Robustness Results

Hormonal Age Teen Mom Hormonal Age Teen Mom Hormonal Age Teen Mom Hormonal Age Teen Mom

VARIABLES Impulsiveness (Factor) Impulsiveness (Factor)

When making 
decisions I go 
with my gut 

feeling

When 
making 

decisions I 
go with 
my gut 
feeling

I like to take 
risks

I like to 
take risks

I live my life 
without much 

thought for 
the future

I live my 
life 

without 
much 

thought 
for the 
future

Live Birth 0.177**
(0.078)

0.129
(0.093)

0.240**
(0.119)

0.228
(0.144)

0.080
(0.106)

0.050
(0.116)

0.191*
(0.098)

0.089
(0.114)

Age (at wave 4) 0.012
(0.017)

0.015
(0.018)

−0.021
(0.026)

−0.015
(0.028)

0.048*
(0.025)

0.052**
(0.025)

0.020
(0.020)

0.020
(0.020)

Conception before 15 0.033
(0.100)

0.057
(0.102)

0.053
(0.150)

0.083
(0.153)

0.118
(0.129)

0.144
(0.135)

−0.044
(0.122)

−0.027
(0.119)

Black 0.138**
(0.066)

0.137**
(0.066)

0.106
(0.096)

0.114
(0.097)

0.098
(0.101)

0.089
(0.101)

0.208***
(0.073)

0.203***
(0.074)

Hispanic −0.046
(0.080)

−0.053
(0.079)

−0.058
(0.124)

−0.058
(0.124)

−0.114
(0.141)

−0.125
(0.142)

0.008
(0.087)

−0.007
(0.085)

Smoke during pregnancy −0.068
(0.070)

−0.062
(0.070)

−0.090
(0.101)

−0.074
(0.103)

−0.012
(0.109)

0.002
(0.108)

−0.090
(0.081)

−0.097
(0.083)

Married 0.101
(0.068)

0.111
(0.067)

0.112
(0.107)

0.126
(0.107)

0.101
(0.095)

0.091
(0.096)

0.095
(0.076)

0.114
(0.074)

Maternal Education 0.036**
(0.015)

0.039***
(0.015)

0.040*
(0.021)

0.045**
(0.021)

0.002
(0.020)

0.004
(0.020)

0.058***
(0.017)

0.061***
(0.017)

Parent in Household 
(dummy)

0.084
(0.054)

0.095*
(0.055)

0.138
(0.087)

0.162*
(0.085)

0.116
(0.087)

0.145
(0.088)

0.008
(0.054)

−0.009
(0.061)

Hormone Median −0.190
(0.410)

−0.389
(0.475)

−0.091
(0.497)

−0.072
(0.360)

Hormone × Live Birth 
(interaction)

0.159
(0.435)

0.310
(0.505)

0.194
(0.542)

−0.006
(0.387)

Teen Mom −0.137
(0.204)

−0.115
(0.249)

−0.118
(0.262)

−0.181
(0.212)

(Missing) Teen mom −0.040
(0.086)

−0.103
(0.142)

−0.104
(0.124)

0.070
(0.089)

Teen Mom × Live Birth 
(interaction)

0.230
(0.210)

0.157
(0.259)

0.206
(0.272)

0.337
(0.217)

Constant −1.010*
(0.543)

−1.118**
(0.560)

3.162***
(0.766)

2.925***
(0.814)

1.524*
(0.837)

1.425*
(0.812)

2.437***
(0.631)

2.449***
(0.670)

Observations 690 696 691 697 691 697 690 696

R-squared 0.052 0.057 0.032 0.031 0.020 0.023 0.063 0.072

Robust standard errors in parentheses
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***
p<0.01,

**
p<0.05,

*
p<0.10

Table –C3

Robustness Results

VARIABLES
Hormonal Age

Optimism (Factor)
Teen Mother

Optimism (Factor)

Hormonal 
Age

Optimistic 
About the 

Future

Teen 
Mother

Optimistic 
About the 

Future

Hormonal 
Age

Overall 
Expect 
Good 

Things

Teen 
Mother
Overall 
Expect 
Good 

Things

Live Birth −0.048
(0.077)

−0.048
(0.091)

0.251
(0.280)

0.238
(0.346)

−0.044
(0.098)

−0.094
(0.115)

Age (at wave 4) 0.008
(0.014)

0.010
(0.014)

0.021
(0.057)

0.013
(0.055)

0.015
(0.021)

0.019
(0.021)

Conception before 15 0.010
(0.091)

−0.019
(0.092)

−0.024
(0.459)

−0.024
(0.452)

−0.023
(0.136)

−0.052
(0.134)

Black −0.191***
(0.056)

−0.188***
(0.058)

0.787***
(0.238)

0.763***
(0.245)

−0.208**
(0.083)

−0.198**
(0.084)

Hispanic −0.206***
(0.069)

−0.205***
(0.068)

0.880***
(0.236)

0.878***
(0.245)

−0.174*
(0.101)

−0.166*
(0.099)

Smoke during pregnancy 0.153***
(0.058)

0.155**
(0.060)

−0.611**
(0.265)

−0.590**
(0.274)

0.221**
(0.095)

0.224**
(0.093)

Married −0.048
(0.060)

−0.050
(0.061)

0.540**
(0.230)

0.552**
(0.229)

−0.027
(0.085)

−0.028
(0.086)

Maternal Education −0.017
(0.012)

−0.018
(0.012)

0.191***
(0.049)

0.184***
(0.048)

−0.027*
(0.015)

−0.028*
(0.015)

Parent in Household 
(dummy)

−0.049
(0.043)

−0.035
(0.047)

−0.051
(0.195)

−0.023
(0.210)

0.002
(0.070)

0.025
(0.073)

Hormone Median −0.071
(0.246)

−0.204
(0.621)

0.011
(0.319)

Hormone × Live Birth 
(interaction)

0.143
(0.263)

−0.331
(0.736)

0.053
(0.354)

Teen Mom −0.082
(0.156)

−0.054
(0.419)

−0.229
(0.174)

(Missing) Teen mom −0.058
(0.068)

0.014
(0.298)

−0.104
(0.091)

Teen Mom × Live Birth 
(interaction)

0.044
(0.153)

0.075
(0.459)

0.205
(0.169)

Constant 0.209
(0.420)

0.193
(0.406)

10.644***
(1.760)

10.881***
(1.722)

2.139***
(0.645)

2.085***
(0.642)

Observations 688 694 691 697 690 696

R-squared 0.052 0.053 0.077 0.069 0.035 0.038

Robust standard errors in parentheses
***

p<0.01,
**

p<0.05,
*
p<0.10
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Table –C4

Robustness Results

VARIABLES Hormonal Age Pessimism Teen Mom Pessimism

Live Birth 0.104
(0.113)

0.138
(0.142)

Age (at wave 4) 0.021
(0.023)

0.021
(0.022)

Conception before 15 −0.048
(0.181)

−0.102
(0.182)

Black 0.156
(0.098)

0.156
(0.098)

Hispanic 0.186*
(0.111)

0.195*
(0.115)

Smoke during pregnancy −0.127
(0.100)

−0.111
(0.103)

Married Parents 0.286***
(0.093)

0.287***
(0.092)

Maternal Education 0.083***
(0.017)

0.078***
(0.018)

Parent in Household (dummy) −0.153*
(0.085)

−0.118
(0.088)

Hormone Median −0.242
(0.360)

Hormone × Live Birth (interaction) 0.157
(0.403)

Teen Mom −0.092
(0.224)

(Missing) Teen mom −0.097
(0.135)

Teen Mom × Live Birth (interaction) −0.015
(0.258)

Constant 1.578**
(0.723)

1.636**
(0.711)

Observations 691 697

R-squared 0.061 0.058

***
p<0.01,

**
p<0.05,

*
p<0.10

Table –C5

Robustness Results

VARIABLES

Hormonal Age
Locus of Control 

(factor)

Teen Mom
Locus of Control 

(factor)

Hormonal Age
Little I can do to 
change important 

things

Teen Mom
Little I can do to 
change important 

things

Live Birth 0.093
(0.104)

−0.051
(0.102)

0.043
(0.084)

−0.020
(0.099)

Age (at wave 4) 0.026
(0.020)

0.028
(0.020)

0.015
(0.022)

0.019
(0.022)
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VARIABLES

Hormonal Age
Locus of Control 

(factor)

Teen Mom
Locus of Control 

(factor)

Hormonal Age
Little I can do to 
change important 

things

Teen Mom
Little I can do to 
change important 

things

Conception before 15 −0.100
(0.169)

−0.079
(0.164)

−0.013
(0.183)

−0.009
(0.178)

Black 0.138
(0.092)

0.139
(0.092)

0.083
(0.099)

0.087
(0.098)

Hispanic 0.009
(0.098)

0.005
(0.098)

0.081
(0.085)

0.084
(0.084)

Smoke during pregnancy −0.221***
(0.081)

−0.229***
(0.083)

−0.128
(0.085)

−0.131
(0.090)

Married 0.216***
(0.075)

0.219***
(0.075)

0.201***
(0.068)

0.208***
(0.068)

Maternal Education 0.076***
(0.017)

0.075***
(0.017)

0.061***
(0.017)

0.062***
(0.017)

Parent in Household (dummy) 0.019
(0.075)

0.031
(0.073)

0.012
(0.058)

0.037
(0.063)

Hormone Median 0.254
(0.292)

0.018
(0.328)

Hormone × Live Birth 
(interaction)

−0.316
(0.316)

−0.150
(0.353)

Teen Mom −0.395**
(0.185)

−0.197
(0.169)

(Missing) Teen mom −0.091
(0.100)

−0.094
(0.124)

Teen Mom × Live Birth 
(interaction)

0.453**
(0.195)

0.219
(0.189)

Constant −1.992***
(0.675)

−1.923***
(0.661)

2.574***
(0.723)

2.479***
(0.712)

Observations 690 696 690 696

R-squared 0.068 0.077 0.041 0.045

VARIABLES

Hormonal Age
Other people 

determine most 
of what I do

Teen Mom
Other people 

determine most 
of what I do

Hormonal Age
Many things 
interfere with 
what I want to 

do

Teen Mom
Many things 
interfere with 

what I want to do

Live Birth −0.012
(0.092)

−0.124
(0.095)

0.072
(0.119)

0.019
(0.115)

Age (at wave 4) 0.009
(0.019)

0.011
(0.019)

−0.004
(0.025)

−0.008
(0.024)

Conception before 15 −0.078
(0.135)

−0.078
(0.129)

−0.101
(0.164)

−0.051
(0.157)

Black 0.161**
(0.076)

0.160**
(0.074)

0.029
(0.107)

0.030
(0.106)

Hispanic 0.008
(0.087)

0.003
(0.086)

0.091
(0.115)

0.081
(0.117)

Smoke during pregnancy −0.216***
(0.078)

−0.221***
(0.081)

−0.316***
(0.093)

−0.336***
(0.090)

Married 0.059
(0.066)

0.056
(0.066)

0.197**
(0.093)

0.221**
(0.093)

Maternal Education 0.054***
(0.014)

0.052***
(0.015)

0.054**
(0.021)

0.058***
(0.022)

Parent in Household (dummy) 0.086
(0.061)

0.103
(0.065)

−0.005
(0.077)

−0.056
(0.084)
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VARIABLES

Hormonal Age
Other people 

determine most 
of what I do

Teen Mom
Other people 

determine most 
of what I do

Hormonal Age
Many things 
interfere with 
what I want to 

do

Teen Mom
Many things 
interfere with 

what I want to do

Hormone Median 0.071
(0.200)

0.039
(0.297)

Hormone × Live Birth 
(interaction)

−0.040
(0.226)

−0.159
(0.358)

Teen Mom −0.391**
(0.166)

0.022
(0.218)

(Missing) Teen mom −0.089
(0.097)

0.173
(0.117)

Teen Mom × Live Birth 
(interaction)

0.423**
(0.184)

0.108
(0.243)

Constant 3.094***
(0.550)

3.180***
(0.565)

2.528***
(0.762)

2.580***
(0.747)

Observations 691 697 691 697

R-squared 0.053 0.064 0.033 0.038

VARIABLES

Hormonal Age
I have little 

control over what 
happens to me

Teen Mom
I have little 
control over 

what happens to 
me

Hormonal Age
There is no way I 

can solve the 
problems I have

Teen Mom
There is no way I 

can solve the 
problems I have

Live Birth 0.077
(0.105)

−0.043
(0.105)

0.108
(0.074)

0.012
(0.079)

Age (at wave 4) 0.026
(0.019)

0.028
(0.019)

0.023
(0.014)

0.024*
(0.015)

Conception before 15 −0.109
(0.142)

−0.088
(0.139)

−0.045
(0.105)

−0.033
(0.102)

Black 0.085
(0.074)

0.088
(0.076)

0.071
(0.062)

0.070
(0.061)

Hispanic −0.006
(0.089)

−0.008
(0.091)

−0.059
(0.068)

−0.063
(0.068)

Smoke during pregnancy −0.191**
(0.095)

−0.192**
(0.094)

−0.019
(0.058)

−0.023
(0.058)

Married 0.118
(0.076)

0.119
(0.077)

0.167***
(0.058)

0.164***
(0.059)

Maternal Education 0.051***
(0.016)

0.050***
(0.016)

0.039***
(0.014)

0.037***
(0.014)

Parent in Household (dummy) −0.023
(0.083)

−0.015
(0.082)

−0.004
(0.049)

0.006
(0.048)

Hormone Median 0.211
(0.286)

0.335*
(0.178)

Hormone × Live Birth 
(interaction)

−0.276
(0.303)

−0.324
(0.198)

Teen Mom −0.316
(0.208)

−0.254*
(0.133)

(Missing) Teen mom −0.062
(0.086)

−0.089
(0.066)

Teen Mom × Live Birth 
(interaction)

0.359*
(0.206)

0.273**
(0.129)

Constant 2.346***
(0.629)

2.408***
(0.604)

2.710***
(0.472)

2.801***
(0.475)

Observations 691 697 691 697

R-squared 0.038 0.043 0.045 0.048
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Robust standard errors in parentheses
***

p<0.01,
**

p<0.05,
*
p<0.10
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Table 3

Effects of Teenage Childbearing on Adult Outcomes

OLS OLS

Birth/No birth Miscarriage as an IV Birth or Miscarriage (No abortions)

Personality Item Pool-Five-Factor Model

Extraversion −0.180**
(0.074)

0.173
(0.174)

−0.018
(0.117)

Observations 929 929 696

R-squared 0.036 0.01 0.027

Neuroticism 0.097
(0.080)

−0.320*
(0.174)

−0.164
(0.119)

Observations 930 930 697

R-squared 0.03 −0.006 0.033

Agreeableness −0.117*
(0.070)

0.096
(0.150)

0.006
(0.100)

Observations 930 930 697

R-squared 0.038 0.027 0.039

Conscientiousness 0.041
(0.072)

−0.034
(0.163)

0.038
(0.099)

Observations 930 930 697

R-squared 0.026 0.025 0.030

Openness −0.249***
(0.076)

−0.080
(0.207)

−0.182
(0.110)

Observations 926 926 693

R-squared 0.050 0.043 0.025

Controls: Age, indicator for conception <15 years old, smoke during pregnancy. Each cell is a separate regression

***
p=1%,

**
p=5%,

*
p=10%
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Table 4

Effects of Teenage Childbearing on Adult Outcomes

OLS OLS

Birth/No birth Miscarriage as an IV
Birth or Miscarriage (No 

abortions)

Impulsiveness 0.096**
(0.047)

0.204
(0.130)

0.189**
(0.086)

 Observations 929 929 696

 R-squared 0.029 0.023 0.051

Factor Components

When making a decision, I go with my ‘gut feeling’ and 
don’t think much about the consequences of each alternative

0.122
(0.077)

0.390**
(0.194)

0.263**
(0.126)

 Observations 930 930 697

 R-squared 0.016 0.002 0.029

I like to take risks 0.126**
(0.063)

−0.047
(0.153)

0.099
(0.101)

 Observations 930 930 697

 R-squared 0.013 0.006 0.019

I live my life without much thought for the future 0.051
(0.058)

0.206
(0.153)

0.188*
(0.099)

 Observations 929 929 696

 R-squared 0.048 0.039 0.063

Controls: Age, indicator for conception <15 years old, smoke during pregnancy. Each cell is a separate regression;

***
p=1%,

**
p=5%,

*
p=10%
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Table 5

Effects of Teenage Childbearing on Adult Outcomes

OLS OLS

Birth/No birth Miscarriage as an IV
Birth or Miscarriage (No 

abortions)

Locus of control −0.079
(0.063)

0.183
(0.141)

0.064
(0.085)

 Observations 929 929 696

 R-squared 0.055 0.035 0.067

Factor Components

There is little I can do to change the important things in my life −0.037
(0.056)

0.134
(0.143)

0.031
(0.081)

 Observations 929 929 696

 R-squared 0.035 0.026 0.041

Other people determine most of what I can and cannot do −0.062
(0.059)

−0.041
(0.119)

−0.017
(0.077)

 Observations 930 930 697

 R-squared 0.042 0.041 0.054

There are many things that interfere with what I want to do −0.127*
(0.070)

0.153
(0.169)

0.065
(0.108)

 Observations 930 930 697

 R-squared 0.038 0.023 0.034

I have little control over the things that happen to me −0.053
(0.061)

0.147
(0.139)

0.049
(0.087)

 Observations 930 930 697

 R-squared 0.033 0.020 0.037

There is really no way I can solve the problems I have −0.033
(0.047)

0.193*
(0.110)

0.078
(0.064)

 Observations 930 930 697

 R-squared 0.025 −0.002 0.040

Controls: Age, indicator for conception <15 years old, smoke during pregnancy. Each cell is a separate regression;

***
p=1%,

**
p=5%,

*
p=10%
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Table 6

Effects of Teenage Childbearing on Adult Outcomes

OLS OLS

Birth/No birth Miscarriage as an IV
Birth of Miscarriage (No 

abortions)

Depression Diagnosis 0.003
(0.031)

−0.203***
(0.074)

−0.097**
(0.049)

 Observations 932 932 699

 R-squared 0.046 0.003 0.067

Depression Scale 0.355*
(0.208)

−0.812
(0.523)

−0.215
(0.347)

 Observations 932 932 699

 R-squared 0.021 −0.010 0.025

Optimism 0.012
(0.043)

−0.103
(0.119)

−0.042
(0.075)

 Observations 926 926 694

 R-squared 0.053 0.045 0.051

Factor Components

I’m always optimistic about my future −0.327*
(0.181)

0.745*
(0.426)

0.260
(0.269)

 Observations 930 930 697

 R-squared 0.061 0.021 0.069

Overall, I expect more good things to happen to me than 
bad

0.023
(0.059)

−0.099
(0.146)

−0.048
(0.095)

 Observations 929 929 696

 R-squared 0.042 0.037 0.035

Pessimism

I rarely count on good things happening to me −0.118
(0.084)

0.268
(0.181)

0.123
(0.115)

 Observations 930 930 697

 R-squared 0.051 0.018 0.056

Controls: Age, indicator for conception <15 years old, smoke during pregnancy. Each cell is a separate regression;

***
p=1%,

**
p=5%,

*
p=10%
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POLITICS

Republican lawmakers reject special
session Evers called to end 1849 abortion
law
Ben Baker Milwaukee Journal Sentinel
Published 9:07 a.m. CT June 22, 2022 Updated 4:24 p.m. CT June 22, 2022

MADISON – Republican lawmakers who control the state Legislature on Wednesday rejected
a special legislative session called by Gov. Tony Evers to overturn an 1849 law that would
outlaw abortion in the state except when necessary to save the life of the mother.   

Evers first called Wednesday's session earlier this month in response to a leaked Supreme
Court draft opinion indicating a majority of justices are poised to strike down Roe v. Wade,
leaving abortion access laws up to the states. 

Wisconsin's 1849 law is currently on the books but has been unenforceable since 1973,
following the Supreme Court's landmark decision to guarantee abortion as a right. 

That could change this summer should Roe fall, creating a scenario in which seeking
professional help to terminate a pregnancy could essentially become illegal statewide
overnight. 

"The protections that people in this state have relied upon for nearly 50 years are in peril,
and without swift action, so many people — our neighbors, parents, families and friends —
could soon be unable to access the health care they need and deserve," Evers wrote in his
order calling for a legislative session on the issue. 

The 1849 statute would most directly target doctors who perform abortions, as the law
punishes "any person, other than the mother, who intentionally destroys the life of an unborn
child" with a Class H felony, which may result in up to a six-year prison sentence.

The law does not explicitly punish pregnant women for performing self-induced abortions. 

Supporters of abortion access also expressed concerns that existing statutes would leave
doctors in a bind, alleging the current language of state abortion laws leaves much to be
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interpreted regarding what constitutes an act that "intentionally destroys the life of an
unborn child."

In addition to calling on the Legislature to reverse the 1849 ban, Attorney General Josh Kaul
issued a statement implying the state's current abortion legislation may prove difficult to
logistically manage and enforce given shifts in medical practices in the nearly two centuries
since the law was first enacted. 

"There will also likely be widespread uncertainty about the state law as people try to decipher
whether, and if so how, an archaic and long-dormant 19th-century law would apply to 21st-
century medicine," Kaul said.

More:Bracing for Roe's fall, Planned Parenthood of Wisconsin's sets June 25 as last day for
abortions

Evers' decision to convene the Legislature was met with stiff opposition by
conservatives as GOP leadership almost immediately outlined plans to open the session and
instantly gavel out, shutting down any debate, and effectively dooming efforts to reverse the
state's 19th-century abortion law.

"Wisconsin law has not changed and our pro-life position has not changed," Senate  Majority
Leader Devin LeMahieu, R-Oostburg, said in a statement. "We will gavel out of another
blatantly political special session call from this partisan governor."

More:Assembly Speaker Robin Vos backs exception for rape and incest if Wisconsin's
abortion ban goes into effect

Wisconsin state law requires the Legislature to meet if the governor takes executive action
and call for a special session. It is up to the discretion of lawmakers, however, to determine
how long a session lasts and what topics are or are not discussed. 

The push to abruptly end Evers' mandated meeting is just the latest example of similar
efforts launched by Republicans who also gaveled out sessions called by the governor to
expand BadgerCare Plus and reform policing. 

The rapid end to the legislative session angered Democrats who gathered to push for an
overhaul of state abortion policy and urge their colleagues to reconsider upholding the
existing 173-year-old law.
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"We are at a crossroads in Wisconsin," said Assembly Minority Leader Greta Neubauer, D-
Racine. "Our Republican colleagues have the opportunity to join us, Governor Evers and the
people of Wisconsin in protecting choice. They can join us and act on the will of the people,
or they can continue to sit on their hands."

More:Ron Johnson predicts Wisconsin's near-total ban on abortions wouldn't last long if
Roe v. Wade is overturned

Conservatives lambasted Evers' move to hold a special session Wednesday with Sen. Chris
Kapenga in a statement calling the governor's actions "nothing more than a calculated
campaign move and the exact reason why the Legislature isn't in session during campaign
season."

"He's not fooling anyone with this disingenuous political stunt," Kapenga added. 

Lawmakers were met with chants upon entering their respective chambers as abortion
rights activists held protests on Capitol grounds and demonstrated while both houses of the
Legislature convened. 

The Senate and Assembly meetings lasted approximately 15 and 25 seconds,  respectively,
and Republican-led closures of each session were met with shouts of disapproval from
attending Democrats. 

Evers rebuked GOP legislators' decision to gavel out, and issued a statement citing a
Marquette University poll that found 70% of Wisconsinites believe abortion should be legal
in all or most instances to defend his stance.

"Time and time again, the people of Wisconsin have asked Republicans legislators to do what
they are elected to do — to take action on pressing our state, to do the right thing, and to help
the people we are elected to serve," Evers said. "Today, they once again failed to muster the
courage  to perform that simple duty."

Today's session comes as tensions surrounding abortion access reach a boiling point. Last
month, the Madison office of the anti-abortion group Wisconsin Family Action was targeted
by arsonists who threatened to engage in further attacks, according to a statement from the
group. 

In the wake of rising potential for violence, Republican gubernatorial candidate Tim Michels
urged Evers to brace the state for similar actions and prepare for "impending acts of mass
civil disobedience" in the event that Roe is reversed in the coming weeks.
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"He should immediately convene Wisconsin Emergency Management leadership, raise
the Emergency Operations Center status level from the current threat level five and put the
Wisconsin National Guard on notice for possible deployment," Michels said in a statement. 
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