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Background: Research demonstrates worse short-term morbid-
ity and mortality associated with childbirth than with abortion,
but little research has examined long-term physical health in
women with unwanted pregnancies after abortion versus
childbirth.

Objective: To examine the physical health of women who seek
and receive or are denied abortion.

Design: Prospective cohort study.

Setting: 30 U.S. abortion facilities from 2008 to 2010.

Participants: Of 1132 women seeking abortion who consented
to participate, 874 were included in this analysis (328 who had
first-trimester abortion, 383 who had second-trimester abortion,
and 163 who gave birth).

Measurements: Self-reported overall health; chronic abdomi-
nal, pelvic, back, and joint pain; chronic headaches or migraines;
obesity; asthma; gestational and nongestational hypertension
and diabetes; and hyperlipidemia were assessed semiannually
for 5 years. Mortality was assessed by using verbal autopsy and
public records.

Results: No significant differences were observed in self-rated
health or chronic pain after first-trimester versus second-

trimester abortion. At 5 years, 27% (95% CI, 21% to 34%) of
women who gave birth reported fair or poor health compared
with 20% (CI, 16% to 24%) of women who had first-trimester
abortion and 21% (CI, 18% to 25%) who had second-trimester
abortion. Women who gave birth also reported more chronic
headaches or migraines and joint pain, but experienced similar
levels of other types of chronic pain and obesity. Gestational
hypertension was reported by 9.4% of participants who gave
birth. Eight of 1132 participants died during follow-up, 2 in the
postpartum period. Maternal mortality did not differ statistically
by group.

Limitation: Self-reported outcome measures, uncertain gener-
alizability, and 41% loss to follow-up at 5 years.

Conclusion: Although some argue that abortion is detrimental
to women's health, these study data indicate that physical health
is no worse in women who sought and underwent abortion than
in women who were denied abortion. Indeed, differences emerged
suggesting worse health among those who gave birth.
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Pregnancy poses known risks to women's health (1).
Unwanted pregnancy is common in the United

States and worldwide (2), and abortion and childbirth
after unwanted pregnancy can affect women's health.
The immediate physical health complications of child-
birth and abortion indicate a higher risk to continuing a
pregnancy to term than having an abortion (3, 4).
Women who give birth experience significantly more ges-
tational hypertensive disorders, infections, and hemor-
rhage than those who obtain abortions (4). Women giving
birth experience a 14-fold higher risk for death than those
who have an abortion (3).

Little research has examined the longer-term
health consequences of giving birth compared with
having an abortion, especially in the context of an un-
wanted pregnancy. Because of the “healthy mother
effect”—wherein women in good health may be more
likely to continue a pregnancy—existing research may
underestimate the relative safety of abortion compared
with childbirth (3). Given that more than 1 in 20 women
cite concerns about their own health as a reason for
abortion (5), additional research comparing the mater-
nal health consequences of abortion with those of birth
is needed (6).

In addition, minimal research has examined the
health effects of abortion at early versus later gestation.
Although the vast majority (92%) of abortions in the
United States occur in the first trimester (7), as access to

abortion becomes more limited (8), later abortions may
become more common. Abortion is one of the safest
outpatient procedures performed; however, the risks
for morbidity and mortality are elevated at later gesta-
tional ages (9–12).

We previously reported that women who gave
birth after being denied an abortion reported several
potentially life-threatening pregnancy complications
that women who had abortions did not experience and
that one woman who was denied a wanted abortion
died (13). This paper extends prior work by examining
the physical health of women 5 years after seeking
abortion services, including women denied care be-
cause they presented after a clinic's gestational age
limit and women provided abortions under the limit, to
clarify the long-term health effects of unwanted preg-
nancy that ends in childbirth versus first- or second-
trimester abortion.
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METHODS
The Turnaway Study is a 5-year prospective cohort

study of women who sought, but did not necessarily
receive, abortions at U.S. clinics between January 2008
and December 2010. Detailed methods of the study
are described elsewhere (14–18). English- and Spanish-
speaking women seeking abortion care at 30 facilities
were eligible to participate if they were 15 years of age
or older and had no known fetal anomaly. Facilities'
gestational limits ranged from 10 weeks through the
end of the second trimester.

Eligible women were recruited in a 2:1:1 ratio into 3 
groups on the basis of their gestational age: (1) women 
who received abortions for a pregnancy 2 weeks under 
the facility's gestational limit (near-limit abortion), (2) 
women denied abortions whose pregnancy was up to 3 
weeks over the facility's gestational limit (turnaways), and 
(3) women who received first-trimester abortions (first-
trimester abortion).

Baseline telephone interviews were conducted ap-
proximately 8 days after enrollment. Follow-up tele-
phone interviews took place semiannually for 5 years.
The University of California, San Francisco, institutional
review board approved all study procedures (10–
00527, 12/20/06).

Outcome Measures
We examined changes in physical health over time

among women who sought abortion services and then
had a first-trimester abortion (<13 weeks), had a
second-trimester abortion (>13 weeks), or gave birth.

Outcomes were self-reported. At all interviews,
participants rated their current overall physical health
status on a 5-point Likert scale ranging from very good
to very poor. At baseline, participants also rated their
health “just before they became pregnant.” Responses
were dichotomized to compare good or very good
health with fair, poor, or very poor self-rated physical
health.

Chronic pain, defined as pain lasting longer than 6
months, was assessed at all interviews. Women were
asked specifically about pain in their abdomen, pelvis,
back, and joints, as well as headaches or migraines and
“other” pain. Obesity was defined as a body mass index
30 kg/m2 or greater based on self-reported height and
weight at each interview (19).

At baseline, participants were asked about lifetime
diagnoses of chronic conditions, including asthma, hy-
perlipidemia, diabetes, and hypertension; for diabetes
and hypertension, they were also asked whether epi-
sodes occurred only during pregnancy. Over follow-up,
participants were asked whether a clinician told them
they had any of these conditions “in the past 6 months”
(that is, since their last interview). In an open-ended
question, participants could describe other physical
health conditions. Two authors reviewed responses to
this question and categorized the conditions as cardio-
vascular, endocrine or thyroid, autoimmune illnesses,
anemia, hereditary, and other. The survey instrument is
provided in the Supplement (available at Annals.org).

The baseline interview assessed age; race/ethnicity; 
educational attainment; employment status; federal 
poverty level; material hardship (difficulty meeting basic 
living expenses, including food, housing, and trans-
portation, in the past month); marital status; parity; and 
lifetime history of depression or anxiety, a serious injury 
or accident, or experience of child abuse or neglect. 
Indicators of prepregnancy health, including drug use 
(using marijuana or any other drugs more than once a 
week), problem alcohol use (drinking first thing in the 
morning or not being able to remember what hap-
pened the night before), smoking in the past month, 
and intimate partner violence in the past year were 
assessed.

Over 5 years, we collected information on subse-
quent pregnancies and their outcomes. For births, we
asked about breastfeeding. We assessed whether
women who had consented to participate (n = 1132)
died. When we could not reach a participant, we con-
tacted designated alternate contacts. If this contact in-
dicated that the participant had died, we used a verbal
autopsy protocol to elicit the date and cause of death.
We also used LexisNexis, a public records search tool,
to systematically identify deaths missed by verbal au-
topsy and to confirm those identified by the protocol.
For each death, we sought death certificates from the
city or county where the death occurred. Maternal
death was defined as “the death of a woman while
pregnant or within 42 days of termination of preg-
nancy, irrespective of the duration and site of the preg-
nancy, from any cause related to or aggravated by the
pregnancy or its management but not from accidental
or incidental causes” (20).

Statistical Analysis
We assessed baseline differences by exposure in

physical health history and covariates by using mixed-
effects linear and logistic regression models account-
ing for clustering by facility. Postestimation tests (using
Stata's testparm command) assessed differences within
levels of categorical variables by pregnancy outcome:
first-trimester abortion, second-trimester abortion, or
birth. The same approach was used to estimate loss to
follow-up at the 5-year interview by exposure group
and baseline health status.

To examine whether trajectories of self-rated health
and chronic pain differed over the 5-year follow-up by
pregnancy outcome, we used mixed-effects logistic re-
gression models that included exposure, time (years
since enrollment), and an interaction between expo-
sure and time. This interaction term is the difference in
rate of change in the outcome over time by exposure
group. First-trimester abortion was the reference
group. All models adjusted for clustering of observa-
tions by participant and facility by using random inter-
cepts and random slopes and were estimated by using
11 integration points. We tested whether inclusion of
quadratic or cubic terms for time or random slopes for
individuals improved the model fit by using likelihood
ratio tests with a P value < 0.05. We reran models with
women receiving a second-trimester abortion as the
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reference group to present comparisons among all ex-
posure groups.

Longitudinal models adjusted for covariates that we
hypothesized a priori would confound the relationship
between birth or abortion and physical health, as well as
those that were imbalanced by exposure at baseline in
bivariate analysis; these were age, race/ethnicity, employ-
ment, material hardship, marital status, parity, prepreg-
nancy obesity, prepregnancy self-rated health, prepreg-
nancy smoking, prepregnancy heavy drug use, lifetime
history of depression or anxiety, intimate partner violence
in the past year, subsequent births, and breastfeeding of
the index or subsequent birth. Stata's postestimation mar-
gins command produces the predicted probability of
each outcome by exposure group at 6-month intervals
from the fitted model.

We originally planned to use survival analysis to
examine time to new diagnoses of chronic conditions;
their low incidence over follow-up made this approach
infeasible. Therefore, we descriptively summarize the
incidence of new diagnoses.

Given that the health effects of unintended child-
birth might be amplified in women with prepregnancy

chronic health conditions or pain (21), we examined
changes in self-rated health among women who re-
ported having any chronic condition or chronic pain at
baseline. We used mixed-effects linear regression models
to examine the difference between current health score
and prepregnancy health score; scores could range from
0, indicating substantially worsened health, to 8, repre-
senting a large improvement in health.

We conducted 3 sensitivity analyses. We reran all lon-
gitudinal models of self-rated health and chronic pain on
the full sample, excluding miscarriages (n = 950); with a
dichotomous exposure of having had an abortion at any
gestation versus giving birth; and with different assump-
tions about those lost to follow-up (for self-rated health).

All analyses were performed by using Stata soft-
ware, version 14.0 (22).

Role of the Funding Source
We received research and institutional grants from

the Wallace Alexander Gerbode Foundation, the David
and Lucile Packard Foundation, the William and Flora
Hewlett Foundation, and an anonymous foundation.
Dr. Ralph is supported by a Eunice Kennedy Shriver

Figure 1. Study flow diagram.
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Patients approached (n = 3045)

Agreed to begin informed consent (n = 1199)

Consented/enrolled participants (n = 1132)

Completed baseline interview 1 wk later (n = 956)

Obtained a first-trimester abortion (n = 328)
   First-trimester abortion: 254
   Near-limit abortion: 71
   Turnaway―no birth: 3

Obtained a second-trimester abortion (n = 383)
   Near-limit abortion: 342
   Turnaway―no birth: 41

Gave birth (n = 163)
   Turnaway―birth: 160
   Near-limit abortion: 2*
   First-trimester abortion: 1*

Excluded (n = 82):
   Insufficient sample at 1 site: 76
   Miscarriage: 6

* The participant decided to continue the pregnancy despite being able to access abortion care.
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National Institute of Child Health and Human Develop-
ment, Office of Research on Women's Health, Building
Interdisciplinary Research Careers in Women's Health
grant. The funders had no role in the design, conduct,
and analysis of the study or the decision to publish this
manuscript.

RESULTS

A total of 1132 of 3016 eligible participants who
were approached (37.5%) consented to participate in
the study; 84.5% of those who consented completed a
baseline interview approximately 8 days after receipt or

Table 1. Participant Characteristics at Baseline

Characteristic All
Participants
(n � 874)

Participants Who
Had First-Trimester
Abortion (n � 328)

Participants Who
Had Second-Trimester
Abortion (n � 383)

Participants
Who Gave
Birth (n � 163)

P Value*

Sociodemographic
Mean age, y (SD) 24.9 (5.8) 26.0 (5.8) 24.5 (5.8)† 23.4 (5.6)† 0.000
Race/ethnicity, n (%)

White 292 (33.4) 138 (42.1) 113 (29.5)† 41 (25.1)† 0.048
African American 278 (31.8) 88 (26.8) 134 (35.0)† 56 (34.4)†
Hispanic/Latina 191 (21.9) 64 (19.5) 82 (21.4) 45 (27.6)†
Multiple/other 113 (13.1) 38 (11.6) 54 (14.1) 21 (12.8)

Highest educational attainment, n (%)
Less than high school 166 (19.0) 52 (15.9) 74 (19.3) 40 (24.1) >0.2
High school diploma or GED 287 (32.8) 100 (30.5) 131 (34.2) 56 (34.6)
Associate's or technical degree, some college 351 (40.2) 145 (44.2) 149 (38.9) 57 (35.0)†
College degree 70 (8.0) 31 (9.5) 29 (7.6) 9 (6.1)

Employment, n (%)
Full-time 287 (32.8) 136 (41.5) 115 (30.0) 36 (22.1) 0.000
Part-time 182 (20.8) 70 (21.3) 83 (21.7) 29 (17.8)
None 405 (46.3) 122 (37.2) 185 (48.3)† 98 (60.1)†

Marital status, n (%)
Single, never married 696 (79.6) 243 (74.1) 316 (82.5) 137 (84.1) 0.087
Married 79 (9.0) 37 (11.3) 26 (6.8) 16 (9.8)
Separated, divorced, or widowed 99 (11.3) 48 (14.6) 41 (10.7) 10 (6.1)†

Federal poverty level, n (%)
<100% 300 (37.2) 117 (35.7) 153 (40.0)† 55 (33.8) 0.000
≥100% 325 (34.3) 144 (43.9) 115 (30.0)† 41 (25.2)†
Missing 249 (28.5) 67 (20.4) 115 (30.0)† 67 (41.1)†

Material hardship, n (%)‡ 343 (39.2) 119 (36.3) 156 (40.7) 68 (41.7) >0.2
Receipt of TANF, WIC, or food stamps

in the past year, n (%)
338 (38.7) 127 (38.6) 144 (37.6) 67 (41.1) >0.2

Prepregnancy health, n (%)
Described prepregnancy health as fair or poor 164 (18.8) 67 (20.4) 67 (17.5) 30 (18.4) >0.2
Prepregnancy obesity (BMI ≥30 kg/m2) 179 (21.1) 95 (29.9) 59 (15.7)† 25 (16.0)† 0.000
Smoking >1 pack/wk in past month 180 (20.6) 86 (26.2) 74 (19.2) 20 (12.3)† 0.014
Binge or problem alcohol use in the month

before discovered pregnancy
211 (24.1) 91 (27.9) 81 (21.2) 39 (24.1) 0.179

Heavy drug use in the month
before discovered pregnancy

97 (11.1) 42 (12.8) 36 (9.4)† 19 (11.6) >0.2

Intimate partner violence in the past year 129 (14.8) 56 (17.0) 55 (14.3) 18 (11.3) >0.2

Lifetime health history, n (%)
Life-threatening accident 146 (16.7) 67 (20.4) 59 (15.3) 20 (12.5)† 0.051
Serious illness or injury 124 (14.2) 43 (13.1) 62 (16.1) 19 (11.8) >0.2
Depression or anxiety 220 (25.2) 105 (32.0) 81 (21.2)† 34 (20.9) 0.029
Childhood physical abuse or neglect 225 (25.7) 93 (28.3) 90 (23.5) 42 (25.8) >0.2

Pregnancy
Mean gestational age, wk (SD) 17.0 (6.9) 9.0 (3.0) 21.2 (3.0)† 23.2 (3.4)† 0.000
Nulliparous, n (%) 333 (38.1) 109 (33.2) 148 (38.4) 76 (46.6)† 0.028

Breastfeeding and subsequent
pregnancies, n (%)

Any breastfeeding (among index birth) NA NA NA 40 (24.5) NA
Subsequent birth over follow-up 207 (23.5) 84 (25.5) 101 (26.2) 20 (12.5)† 0.001
Any breastfeeding (among subsequent births) 81 (42.7) 42 (54.5) 32 (36.0)† 5 (27.8)† 0.021

BMI = body mass index; NA = not applicable; TANF = Temporary Assistance for Needy Families; WIC = Special Supplemental Nutrition Program for
Women, Infants, and Children.
* Global test for differences across all levels of variable, accounting for clustering of observations by recruitment site.
† P < 0.05 comparing women in the first-trimester group with those in the second-trimester and birth groups by using postestimation tests,
accounting for clustering of observations by recruitment site.
‡ Defined as never, rarely, or only sometimes having enough money for bills and food.
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denial of abortion (n = 956). We excluded 6 partici-
pants who reported a miscarriage after denial of abor-
tion and 76 women from 1 facility where 95% of the
women initially denied a wanted abortion obtained an
abortion elsewhere, leaving an insufficient number at
this site who gave birth. The final sample included 874
women, of whom 328 obtained a first-trimester abor-
tion, 383 obtained a second-trimester abortion, and
163 gave birth (Figure 1).

An average of 5% were lost to follow-up between
each interview; 558 women (58.7%) completed the
5-year interview. By this final interview, women who
gave birth were more likely to have been lost to
follow-up (82 of 163 [50.3%]) than women who had a
first-trimester abortion (128 of 328 [39.0%]; P = 0.018).
There was no difference in loss to follow-up between
women who had a first- versus second-trimester abor-
tion (151 of 383 [39.4%]; P > 0.02 compared with first-
trimester abortion). There was no differential loss to
follow-up at 5 years by prepregnancy self-rated health
(61 of 264 [37.2%] women in fair or poor health vs. 300
of 410 [42.3%] not in fair or poor health; P = 0.236) or
report of a chronic condition at baseline (109 of 267
[40.8%] of those with a chronic condition vs. 252 of 607
[41.5%] of those without one; P = 0.849). Participants
who reported any chronic pain at baseline were less
likely to be lost to follow-up at 5 years than participants
who reported no chronic pain (82 of 244 [35%] vs. 279
of 630 [45%], respectively; P = 0.004).

Participants' average age was 25 years. One third
(33%) were white, one third (32%) were African Ameri-
can, one fifth (22%) were Hispanic, and 13% were from
other racial/ethnic groups. Most (80%) were unmarried.
One third (37%) were below the federal poverty level.
One fourth (25%) reported a history of depression or
anxiety. One fifth (19%) reported that their prepreg-
nancy health was fair or poor (Table 1).

Although the baseline prevalence of most physical
health conditions was similar by exposure group (Table

2), the groups differed on several measures. Women
who gave birth were younger (mean age, 23.4 years)
than those who obtained a second-trimester abortion
(mean age, 24.5 years; P < 0.001) and those who ob-
tained a first-trimester abortion (mean age, 26.0 years;
P < 0.001). Employment also differed by group:
Whereas 60% of those who gave birth were unem-
ployed, this proportion was 49% among the second-
trimester abortion group (P = 0.002) and 37% among
the first-trimester abortion group (P < 0.001). Women
who had a first-trimester abortion were more likely to
report a history of prepregnancy depression or anxiety
(32%) than women who had a second-trimester abor-
tion (21%; P = 0.008) or those who gave birth (21%; P =
0.035). Finally, prepregnancy obesity differed by
group: Women who had a first-trimester abortion were
more likely to be obese (30%) than women who had a
second-trimester abortion (16%; P < 0.001) or those
who gave birth (16%; P = 0.008) (Table 1).

Self-rated Health, Chronic Pain, and Obesity
In adjusted, longitudinal models comparing out-

comes over time, there were no significant differences
in self-rated health, chronic pain, or obesity between
women who had a first-trimester abortion and those
who had a second-trimester abortion (Appendix Table
1, available at Annals.org). However, there were several
significant differences in trajectories between women
who had an abortion and those who gave birth.

Women who had a first-trimester abortion had re-
duced odds of being in fair or poor health over 5 years
(adjusted OR, 0.87 [95% CI, 0.77 to 0.98]). In contrast,
the trajectory for women who gave birth showed an
increase in fair or poor health over time compared with
those who had a first-trimester abortion (adjusted OR,
1.23 [CI, 1.01 to 1.51]) (Appendix Table 1). By the final
interview, 27% (CI, 21% to 34%) of women who gave
birth reported fair or poor health, compared with 20%
(CI, 16% to 24%) and 21% (CI, 18% to 25%) of those

Table 2. Participants' Physical Health Status at Baseline

Condition Participants Who
Had First-Trimester
Abortion (n � 328)

Participants Who
Had Second-Trimester
Abortion (n � 383)

Participants
Who Gave
Birth (n � 163)

P Value*

Chronic conditions
Asthma 49 (14.9) 58 (15.1) 27 (16.6) >0.2
High cholesterol 2 (0.6) 5 (1.3) 4 (2.5) >0.2
Gestational diabetes 8 (2.5) 7 (1.8) 1 (0.6) >0.2
Gestational hypertension 12 (3.7) 23 (6.0) 3 (1.8) 0.097
Nongestational diabetes 4 (1.2) 1 (0.3) 1 (0.6) >0.2
Nongestational hypertension 14 (4.3) 14 (3.6) 9 (5.5) >0.2
Other chronic conditions† 23 (7.0) 33 (8.6) 13 (8.1) >0.2

Chronic pain (>6 mo)
Abdominal 14 (4.3) 16 (4.2) 8 (4.9) >0.2
Pelvic 6 (1.8) 10 (2.6) 8 (4.9) 0.163
Back 68 (20.7) 73 (19.1) 30 (18.4) >0.2
Joint/osteoarthritis 29 (8.8) 24 (6.3) 5 (3.1)‡ 0.059
Headaches/migraines 66 (20.1) 76 (19.8) 41 (25.1) >0.2
Other pain 19 (5.8) 15 (3.9) 2 (1.2)‡ 0.071

* Global test for difference.
† Includes anemia and cardiovascular, autoimmune, endocrine/thyroid, and other conditions.
‡ P < 0.05 comparing women in the first-trimester group with those in the second-trimester and birth groups by using postestimation permutation
tests.
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who had a first- or second-trimester abortion, respec-
tively (Figure 2). Results were consistent across various
assumptions about sample or loss to follow-up (Appen-
dix Tables 2 and 3, available at Annals.org).

Trajectories of chronic headaches or migraines also
differed: Women who had a first-trimester abortion re-

ported decreasing head pain (adjusted OR, 0.80 [CI,
0.68 to 0.94]), whereas those who gave birth had in-
creased head pain over time (adjusted OR, 1.29 [CI,
1.01 to 1.65]) (Appendix Table 1). At 5 years, 23% (CI,
17% to 28%) of women who gave birth reported
chronic headaches or migraines, compared with 18%

Figure 2. Predicted probability (95% CI) of physical health outcomes over 5 years of follow-up.
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(CI, 15% to 22%) and 17% (CI, 14% to 20%) of those
who had a first- or second-trimester abortion, respec-
tively (Figure 2), a finding not sensitive to choice of
reference group (Appendix Table 4, available at Annals
.org).

Women who had a second-trimester abortion ex-
perienced no change over time in their likelihood of
reporting chronic joint pain. Women who gave birth
experienced an increase in chronic joint pain over time
compared with women who had a second-trimester
abortion (adjusted OR, 1.45 [CI, 1.08 to 1.95]) (Appen-
dix Table 4). These results were similar in magnitude in
the model using first-trimester abortion as the refer-
ence group; however, the difference did not reach sta-
tistical significance (P = 0.095) (Appendix Table 1). In
models comparing women who gave birth with those
who had an abortion at any time point during gesta-
tion, results also indicated larger increases over time in
joint pain for those who gave birth (Appendix Table 5).
At the 5-year interview, an estimated 15% (CI, 10% to
19%) of women giving birth reported chronic joint pain,
compared with 12% (CI: 9% to 14%) and 8% (CI, 6% to
10%) of women who had a first- or second trimester
abortion, respectively (Figure 2).

Trajectories for chronic abdominal pain, back pain,
pelvic pain, other pain, and obesity did not differ by
abortion versus birth (Appendix Tables 1 and 4 and
Figure 2).

Chronic Conditions
Over 5 years, 4.3% of the sample was diagnosed

with gestational hypertension, including 9.4% of those
who gave birth, 1.9% of those who had a first-trimester
abortion, and 4.2% of those who had a second-
trimester abortion. Nongestational hypertension was
reported by 10% of the sample; fewer women reported
a new diagnosis of asthma (3.1%), hyperlipidemia
(3.3%), gestational diabetes (1.5%), or nongestational
diabetes (1.7%) (Table 3).

In the subgroup analysis limited to women who re-
ported having a chronic health condition or chronic

pain at baseline, self-rated health did not differ signifi-
cantly by exposure over time (Appendix Table 6).

Deaths
Eight of 1132 women died during follow-up. Three

deaths occurred among the 176 participants who en-
rolled in the study but did not complete a baseline in-
terview. Four deaths occurred among women who
gave birth after denial of abortion; 2 were maternal
deaths, including 1 that was previously reported (13).
The remaining 2 deaths among women denied an
abortion occurred at 1.5 and 5 years after recruitment
and were due to unknown causes and a motor vehicle
accident, respectively. The additional 4 deaths oc-
curred among women who received a second-trimester
abortion. One was due to heart attack almost 3 years
after recruitment, and another to a motor vehicle acci-
dent 1.5 years after recruitment. The cause of death for
the remaining 2 women (at 5 years and at 7 months after
recruitment) is unknown. No deaths were identified
among women who obtained first-trimester abortions.

DISCUSSION
Overall, results from this 5-year prospective study

of women who sought abortion services demonstrate
that first- and second-trimester abortion did not appear
to be associated with worse long-term physical health.
Across most measures studied, women who had a first-
or second-trimester abortion reported similar physical
health to those that that gave birth after being denied
a wanted abortion. Of note, when differences did
emerge, they were in the direction of worse health
among those giving birth. For example, whereas
women who received a first-trimester abortion re-
ported slight improvement in their overall self-rated
health over 5 years, those who carried an unwanted
pregnancy to term reported persistent worsening in
self-rated health. Although the difference was small,
this finding is important because self-rated health prob-
ably encompasses aspects of overall health and well-

Figure 2—Continued
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being that questions about pain or specific conditions
were unable to elicit. Furthermore, at the population
level, self-rated health is strongly predictive of future
health and mortality (23, 24).

We also found that women who were denied a re-
quested abortion and then gave birth reported more
chronic headaches or migraines and joint pain over
time, but were no more likely to report abdominal, pel-
vic, back, or other pain. Although prior studies have
documented head (25, 26), back (26, 27), and pelvic
(28) pain associated with childbirth, to our knowledge
this is the first study to examine long-term trajectories
of chronic pain related to childbirth and abortion in the
context of an unwanted pregnancy.

This study's unique design offered the opportunity
to examine differences in long-term health between
abortions obtained at earlier versus later gestations, an
area identified as understudied in the 2018 National
Academies report on the safety and quality of U.S.
abortion care (29). We found no differences in physical
health, including chronic conditions, chronic pain, and
overall self-rated health, between women having a first-
trimester abortion and those receiving a second-
trimester abortion over 5 years. By study design, the
mean gestational age of the second-trimester group
(21 weeks) is higher than that of the typical second-
trimester patient in the United States (7). This limits the
representativeness of our findings to all women obtain-
ing second-trimester care. However, the lack of differ-
ence between the second- and first-trimester samples
is reassuring about the long-term effects of later abor-
tions on women's physical health.

Death due to maternal causes was more common
among this sample of women with unwanted preg-
nancy than expected according to national data; 1.25%
(2 of 160) of women who gave birth after seeking abor-
tion services died in the immediate postpartum period
because of pregnancy-related complications, whereas
fewer than 1 in 1000 U.S. women annually die of mater-
nal causes (30). Death was more common than ex-
pected among women who sought abortion (8 of 1132
[0.7%]), regardless of whether they received one, com-

pared with mortality rates for women of reproductive
age (0.0005%) (31).

One in 10 (9.4%) women who gave birth after be-
ing denied a wanted abortion reported a new diagno-
sis of gestational hypertension over 5 years; most of
these cases (10 of 16) were reported for the index
pregnancy. These women would have been able to
avoid, or at least postpone, this outcome had they
been able to obtain desired abortion care. Pregnancy-
related morbidity, including hypertensive disorders
and gestational diabetes, are consistently and strongly
associated with women's future cardiovascular disease
(32). Furthermore, gestational hypertension is one of
the 4 leading causes of maternal death (33).

Our study has limitations. First, it does not disen-
tangle whether indications of worse physical health
among women who gave birth after being denied an
abortion are attributable to childbirth itself, or the cu-
mulative effects of childbirth and raising a child. Sec-
ond, all outcomes are self-reported and reflect wom-
en's perceptions of their own health status. If women
were unable to access health care or chronic conditions
remained undiagnosed, our study would underesti-
mate the effect of denial of abortion on women's phys-
ical health. Notably, there were no differences in health
insurance coverage by receipt or denial of abortion
care by 2 years (34). A third limitation is loss to follow-
up; by the 5-year interview, 59% of the original sample
remained. Several points mitigate concern that loss to
follow-up has introduced bias. Differential loss to
follow-up only emerged between the 4.5- and 5-year
interview and retention did not differ by baseline
health. Informal sensitivity analyses under various as-
sumptions regarding the missing data provided similar
findings. Assuming that data are missing at random,
our analytical method accounts for differential loss to
follow-up (35). Finally, like all observational studies,
findings could be biased if strong confounders were
mismeasured or not included. Given high missingness
on income, we relied on material hardship to capture
socioeconomic status.

Table 3. Prevalence of Chronic Health Conditions at Baseline and Incidence of New Self-reported Diagnoses Over Follow-up

Condition Had the Condition at
Baseline, n (%)*

New Diagnosis of the Condition
Over 5-Year Follow-up, n (%)

All Participants
(Excluding Those Who Had
Condition at Baseline)

Participants Who
Had First-Trimester
Abortion

Participants Who
Had Second-Trimester
Abortion

Participants Who
Gave Birth

Asthma 134 (15.3) 23 (3.1) 8 (2.9) 12 (3.7) 3 (2.2)
High cholesterol 11 (1.3) 28 (3.3) 10 (3.1) 13 (3.4) 5 (3.1)
Gestational diabetes 16 (1.8) 13 (1.5) 3 (0.9) 8 (2.1) 2 (1.3)

Index pregnancy 1 (0.1) 0 0 1 (0.6)
Subsequent pregnancy 12 (1.4) 3 (0.9) 8 (2.1) 1 (0.6)

Gestational hypertension 38 (4.4) 36 (4.3) 6 (1.9) 15 (4.2) 15 (9.4)
Index pregnancy 13 (1.5) 0 3 (0.8) 10 (6.7)
Subsequent pregnancy 23 (2.8) 6 (1.9) 12 (3.3) 5 (3.1)

Nongestational diabetes 6 (0.7) 15 (1.7) 8 (2.5) 4 (1.0) 3 (1.9)
Nongestational hypertension 37 (4.2) 84 (10.0) 26 (8.3) 41 (11.1) 17 (11.3)

* Removed from calculations of new diagnoses.
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This study improves on previous research contrasting
abortion and childbirth, which may have been biased if
women seeking abortions were less healthy overall. Here,
all participants sought abortion care, minimizing concern
about this selection bias. Furthermore, our study followed
women beyond the typical 6 weeks to 1 year postpartum,
enabling documentation of longer-term effects. The re-
sults offer no evidence that having an abortion is detri-
mental to women's physical health. Instead, they indicate
that for several dimensions of physical health, including
overall self-rated health, women denied access to a
wanted abortion reported worse long-term physical
health than those who received abortion. To date, most
studies of undesired pregnancy have focused on mental
health, short-term morbidity, and mortality (6); our study
highlights that women's long-term physical health should
also be central to this discussion.
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Appendix Table 1. Unadjusted and Adjusted Mixed-Effects Logistic Regression Models of Physical Health 5 Years After
Abortion or Birth, With First-Trimester Abortion as the Reference Group*

Condition Unadjusted Model
Odds Ratio (95% CI)†

P Value Adjusted Model
Odds Ratio (95% CI)†‡

P Value

Self-rated fair or poor health
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.73 (0.43–1.24) >0.20 0.92 (0.56–1.50) >0.20
Birth 0.57 (0.29–1.14) 0.113 0.77 (0.40–1.47) >0.20

Years 0.89 (0.78–1.02) 0.103 0.87 (0.77–0.98) 0.028
Exposure × years (trajectory)

Second-trimester abortion × years 1.06 (0.91–1.23) >0.20 1.05 (0.91–1.23) >0.20
Birth × years 1.24 (1.02–1.52) 0.032 1.23 (1.01–1.51) 0.042

Chronic head pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.80 (0.41–1.56) >0.20 0.93 (0.51–1.69) >0.20
Birth 0.67 (0.28–1.59) >0.20 0.51 (0.23–1.13) 0.097

Years 0.81 (0.67–0.96) 0.018 0.80 (0.68–0.94) 0.008
Exposure × years (trajectory)

Second-trimester abortion × years 0.98 (0.81–1.19) >0.20 0.97 (0.80–1.18) >0.20
Birth × years 1.29 (1.01–1.65) 0.043 1.29 (1.01–1.65) 0.042

Chronic abdominal pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.70 (0.26–1.87) >0.20 0.82 (0.34–2.00) >0.20
Birth 0.66 (0.19–2.29) >0.20 0.76 (0.24–2.32) >0.20

Years 0.98 (0.72–1.33) >0.20 0.85 (0.63–1.10) >0.20
Exposure × years (trajectory)

Second-trimester abortion × years 0.87 (0.65–1.17) >0.20 0.86 (0.64–1.15) >0.20
Birth × years 1.11 (0.77–1.59) >0.20 1.08 (0.75–1.56) >0.20

Chronic joint pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.50 (0.20–1.25) 0.137 0.80 (0.36–1.77) >0.20
Birth 0.18 (0.05–0.62) 0.007 0.51 (0.18–1.60) >0.20

Years 0.98 (0.80–1.17) >0.20 1.09 (0.90–1.28) >0.20
Exposure × years (trajectory)

Second-trimester abortion × years 0.87 (0.70–1.08) >0.20 0.88 (0.70–1.09) >0.20
Birth × years 1.30 (0.98–1.74) 0.072 1.28 (0.95–1.69) 0.095

Chronic back pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.59 (0.29–1.20) 0.142 0.67 (0.36–1.26) >0.20
Birth 0.68 (0.28–1.66) >0.20 0.81 (0.36–1.81) >0.20

Years 0.67 (0.55–0.82) 0.000 0.73 (0.62–0.87) 0.000
Exposure × years (trajectory)

Second-trimester abortion × years 1.14 (0.92–1.41) >0.20 1.15 (0.94–1.41) 0.188
Birth × years 1.25 (0.96–1.64) 0.103 1.26 (0.97–1.63) 0.084

Chronic pelvic pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.98 (0.33–2.91) >0.20 1.10 (0.40–3.00) >0.20
Birth 1.27 (0.34–4.79) >0.20 1.12 (0.32–3.90) >0.20

Years 1.26 (1.06–1.51) 0.011 1.26 (1.06–1.51) 0.009
Exposure × years (trajectory)

Second-trimester abortion × years 0.76 (0.58–0.98) 0.041 0.77 (0.59–1.00) 0.054
Birth × years 0.84 (0.61–1.16) >0.20 0.84 (0.61–1.17) >0.20

Continued on following page
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Appendix Table 1—Continued

Condition Unadjusted Model
Odds Ratio (95% CI)†

P Value Adjusted Model
Odds Ratio (95% CI)†‡

P Value

Other chronic pain
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.20 (0.05–0.86) 0.031 0.32 (0.08–1.32) 0.112
Birth 0.04 (0.01–0.48) 0.011 0.15 (0.01–1.67) 0.119

Years 1.41 (0.74–2.69) >0.20 1.44 (0.75–2.77) >0.20
Exposure × years

Second-trimester abortion × years 1.77 (0.61–5.14) >0.20 1.79 (0.60–5.14) >0.20
Birth × years 6.24 (1.07–36.6) 0.042 4.50 (0.76–25.2) 0.092

Exposure × years2 0.96 (0.86–1.08) >0.20 0.96 (0.86–1.07) >0.20
Second-trimester abortion × years2 0.89 (0.74–1.07) >0.20 0.89 (0.74–1.07) >0.20
Birth × years2 0.73 (0.54–0.99) 0.046 0.78 (0.57–1.04) 0.093

Obesity§
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.08 (0.03–0.23) 0.000 0.67 (0.26–1.71) >0.20
Birth 0.17 (0.05–0.62) 0.007 1.52 (0.46–5.11) >0.20

Years 1.37 (1.13–1.67) 0.002 1.27 (1.04–1.56) 0.022
Exposure × years

Second-trimester abortion × years 1.01 (0.77–1.32) >0.20 0.97 (0.74–1.27) >0.20
Birth × years 0.98 (0.69–1.40) >0.20 0.91 (0.64–1.30) >0.20

* Based on 874 participants.
† All models include a random slope except for pelvic pain. "Other chronic pain" required a quadratic term for time.
‡ Adjusted for age, race/ethnicity, employment, material hardship, marital status, parity, prepregnancy obesity, prepregnancy self-rated health,
prepregnancy smoking, prepregnancy heavy drug use, lifetime history of depression or anxiety, intimate partner violence in the past year, subse-
quent births, and breastfeeding of the index or subsequent birth.
§ Defined as body mass index ≥30 kg/m2.
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Appendix Table 2. Sensitivity Analysis: Adjusted Mixed-Effects Logistic Regression Models of Physical Health 5 Years After
Abortion or Birth, With First-Trimester Abortion as the Reference Group*

Condition Adjusted Model Odds
Ratio (95% CI)†

P Value

Self-rated fair or poor health
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.91 (0.55–1.48) >0.20
Birth 0.57 (0.29–1.14) 0.113

Years 0.89 (0.78–1.02) 0.103
Exposure × years

Second-trimester abortion × years 1.06 (0.91–1.23) >0.20
Birth × years 1.24 (1.02–1.52) 0.032

Chronic head pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.95 (0.54–1.67) >0.20
Birth 0.52 (0.25–1.11) 0.092

Years 0.77 (0.67–0.90) 0.001
Exposure × years

Second-trimester abortion × years 0.99 (0.83–1.20) >0.20
Birth × years 1.31 (1.03–1.67) 0.028

Chronic abdominal pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.66 (0.29–1.54) >0.20
Birth 0.65 (0.22–1.92) >0.20

Years 0.80 (0.63–1.03) 0.089
Exposure × years 0.90 (0.68–1.20) >0.20

Second-trimester abortion × years 1.14 (0.80–1.61) >0.20
Birth × years 0.66 (0.29–1.54) >0.20

Chronic joint pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.92 (0.42–1.98) >0.20
Birth 0.57 (0.20–1.68) >0.20

Years 1.08 (0.92–1.27) >0.20
Exposure × years 0.88 (0.71–1.08) >0.20

Second-trimester abortion × years 1.27 (0.95–1.68) 0.103
Birth × years 0.92 (0.42–1.98) >0.20

Chronic back pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.69 (0.36–1.26) >0.20
Birth 0.83 (0.36–1.81) >0.20

Years 0.78 (0.62–0.87) 0.000
Exposure × years

Second-trimester abortion × years 1.08 (0.90–1.31) >0.20
Birth × years 1.20 (0.96–1.52) 0.092

Chronic pelvic pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.87 (0.36–2.08) >0.20
Birth 0.85 (0.28–2.58) >0.20

Years 1.17 (1.01–1.35) 0.041
Exposure × years

Second-trimester abortion × years 0.84 (0.65–1.07) 0.151
Birth × years 0.91 (0.67–1.24) >0.20

Continued on following page
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Appendix Table 2—Continued

Condition Adjusted Model Odds
Ratio (95% CI)†

P Value

Other chronic pain
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.22 (0.06–0.83) 0.025
Birth 0.10 (0.01–0.95) 0.045

Years 1.19 (0.69–2.05) >0.20
Exposure × years

Second-trimester abortion × years 2.17 (0.79–5.97) 0.133
Birth × years 5.77 (1.05–31.8) 0.044

Exposure × years2 0.99 (0.90–1.08) >0.20
Second-trimester abortion × years2 0.86 (0.73–1.03) 0.105
Birth × years2 0.22 (0.06–0.83) 0.025

Obesity‡
Exposure

First-trimester abortion Reference
Second-trimester abortion 0.92 (0.37–2.26) >0.20
Birth 1.99 (0.62–6.45) >0.20

Years 1.31 (1.08–1.58) 0.005
Exposure × years

Second-trimester abortion × years 0.92 (0.71–1.20) >0.20
Birth × years 0.87 (0.61–1.23) >0.20

* Based on 950 participants.
† The model includes a random slope except for pelvic pain. "Other chronic pain" required a quadratic term for time. Adjusted for age, race/
ethnicity, employment, material hardship, marital status, parity, prepregnancy obesity, prepregnancy self-rated health, prepregnancy smoking,
prepregnancy heavy drug use, lifetime history of depression or anxiety, intimate partner violence in the past year, subsequent births, and breast-
feeding of the index or subsequent birth.
‡ Defined as body mass index ≥30 kg/m2.

Appendix Table 3. Sensitivity Analysis: Unadjusted and Adjusted Mixed-Effects Logistic Regression Models of Self-rated Fair
or Poor Health 5 Years After Abortion or Birth, With Varied Assumptions About Missing Data*

Assumption Unadjusted Model
Odds Ratio (95% CI)

P Value Adjusted Model
Odds Ratio (95% CI)†

P Value

All missing values assigned to fair or poor self-rated health
Exposure

First-trimester abortion Reference Reference
Second-trimester abortion 0.80 (0.44–1.37) >0.20 1.01 (0.51–2.02) >0.20
Birth 0.51 (0.26–1.03) 0.062 0.89 (0.36–2.20) >0.20

Years 1.57 (1.35–1.83) 0.000 1.54 (1.35–1.76) 0.000
Exposure × years (trajectory)

Second-trimester abortion × years 1.07 (0.87–1.31) >0.20 1.04 (0.87–1.24) >0.20
Birth × years 1.44 (1.10–1.87) 0.007 1.30 (1.03–1.65) 0.030

Missing values assigned self-rated health score from last interview in
which the woman participated

Exposure
First-trimester abortion Reference Reference
Second-trimester abortion 0.68 (0.38–1.20) 0.184 0.89 (0.51–1.57) >0.20
Birth 0.71 (0.34–1.48) >0.20 0.98 (0.47–2.03) >0.20

Years 0.67 (0.56–0.79) 0.000 0.71 (0.60–0.82) 0.000
Exposure × years (trajectory)

Second-trimester abortion × years 1.06 (0.88–1.27) >0.20 1.07 (0.90–1.28) >0.20
Birth × years 1.31 (1.04–1.65) 0.024 1.30 (1.03–1.62) 0.024

* Based on 874 participants.
† Adjusted for age, race/ethnicity, employment, material hardship, marital status, parity, prepregnancy obesity, prepregnancy self-rated health,
prepregnancy smoking, prepregnancy heavy drug use, lifetime history of depression or anxiety, intimate partner violence in the past year, subse-
quent births, and breastfeeding of the index or subsequent birth.
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Appendix Table 4. Unadjusted and Adjusted Mixed-Effects Logistic Regression Models of Physical Health 5 Years After
Abortion or Birth, With Second-Trimester Abortion as the Reference Group*

Condition Unadjusted Model
Odds Ratio (95% CI)†

P Value Adjusted Model
Odds Ratio (95% CI)†‡

P Value

Self-rated fair or poor health
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 1.37 (0.81–2.33) >0.20 1.08 (0.67–1.78) >0.20
Birth 0.78 (0.40–1.55) >0.20 0.83 (0.45–1.56) >0.20

Years 0.95 (0.83–1.08) >0.20 0.91 (0.81–1.03) 0.151
Exposure × years (trajectory)

First-trimester abortion × years 0.95 (0.81–1.10) >0.20 0.95 (0.82–1.10) >0.20
Birth × years 1.18 (0.97–1.43) 0.105 1.17 (0.96–1.43) 0.110

Chronic head pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 1.26 (0.64–2.46) >0.20 1.08 (0.59–1.98) >0.20
Birth 0.85 (0.36–1.96) >0.20 0.55 (0.26–1.18) 0.126

Years 0.79 (0.67–0.94) 0.008 0.78 (0.67–0.91) 0.001
Exposure × years (trajectory)

First-trimester abortion × years 1.02 (0.84–1.24) >0.20 1.03 (0.85–1.24) >0.20
Birth × years 1.31 (1.03–0.67) 0.026 1.33 (1.04–1.69) 0.020

Chronic abdominal pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 1.42 (0.53–3.79) >0.20 1.22 (0.50–2.96) >0.20
Birth 0.94 (0.27–3.27) >0.20 0.92 (0.30–2.82) >0.20

Years 0.85 (0.60–1.22) >0.20 0.71 (0.52–0.97) 0.034
Exposure × years (trajectory)

First-trimester abortion × years 1.15 (0.85–1.55) >0.20 1.17 (0.87–1.57) >0.20
Birth × years 1.27 (0.88–1.84) >0.20 1.27 (0.88–1.83) >0.20

Chronic joint pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 2.01 (0.80–5.03) 0.137 1.25 (0.56–2.81) >0.20
Birth 0.35 (0.11–1.19) 0.092 0.63 (0.21–1.91) >0.20

Years 0.84 (0.67–1.05) 0.125 0.96 (0.78–1.18) >0.20
Exposure × years (trajectory)

First-trimester abortion × years 1.15 (0.93–1.43) >0.20 1.13 (0.91–1.41) >0.20
Birth × years 1.50 (1.11–2.02) 0.008 1.45 (1.08–1.95) 0.014

Chronic back pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 1.71 (0.84–3.49) 0.142 1.49 (0.79–2.79) >0.20
Birth 1.16 (0.49–2.74) >0.20 1.20 (0.56–2.59) >0.20

Years 0.76 (0.63–0.93) 0.007 0.84 (0.72–0.99) 0.033
Exposure × years (trajectory)

First-trimester abortion × years 0.88 (0.71–1.09) >0.20 0.87 (0.71–1.07) 0.188
Birth × years 1.10 (0.85–1.43) >0.20 1.10 (0.85–1.41) >0.20

Chronic pelvic pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 1.02 (0.34–3.06) >0.20 0.85 (0.37–2.58) >0.20
Birth 1.30 (0.35–4.80) >0.20 1.07 (0.29–3.24) >0.20

Years 0.96 (0.79–1.16) >0.20 0.98 (0.80–1.19) >0.20
Exposure × years (trajectory)

First-trimester abortion × years 1.32 (1.01–1.72) 0.041 1.29 (1.00–1.69) 0.059
Birth × years 1.11 (0.79–1.55) >0.20 1.09 (0.79–1.53) >0.20
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Appendix Table 4—Continued

Condition Unadjusted Model
Odds Ratio (95% CI)†

P Value Adjusted Model
Odds Ratio (95% CI)†‡

P Value

Other chronic pain
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 4.96 (1.16–21.2) 0.030 3.10 (0.77–12.5) 0.112
Birth 0.20 (0.02–2.62) >0.20 0.47 (0.04–5.54) >0.20

Years 2.49 (1.06–5.84) 0.036 2.59 (1.10–6.11) 0.029
Exposure × years

First-trimester abortion × years 0.57 (0.19–1.64) >0.20 0.56 (0.19–1.63) >0.20
Birth × years 3.54 (0.56–22.4) 0.181 2.51 (0.40–15.7) >0.20

Exposure × years2 0.86 (0.74–0.99) 0.043 0.85 (0.73–0.99) 0.036
First-trimester abortion × years2 1.12 (0.93–1.35) >0.20 1.13 (0.94–1.36) >0.20
Birth × years2 0.82 (0.60–1.14) >0.20 0.87 (0.64–1.20) >0.20

Obesity§
Exposure

Second-trimester abortion Reference Reference
First-trimester abortion 12.3 (4.37–34.9) 0.000 1.50 (0.58–3.84) >0.20
Birth 2.09 (0.58–7.52) >0.20 2.29 (0.72–7.27) 0.159

Years 1.38 (1.14–1.68) 0.001 1.23 (1.01–1.49) 0.039
Exposure × years

First-trimester abortion × years 0.99 (0.76–1.29) >0.20 1.03 (0.79–1.36) >0.20
Birth × years 0.97 (0.69–1.37) >0.20 0.94 (0.67–1.34) >0.20

* Based on 874 participants.
† All models include a random slope except for pelvic pain. "Other chronic pain" required a quadratic term for time.
‡ Adjusted for age, race/ethnicity, employment, material hardship, marital status, parity, prepregnancy obesity, prepregnancy self-rated health,
prepregnancy smoking, prepregnancy heavy drug use, lifetime history of depression or anxiety, intimate partner violence in the past year, subse-
quent births, and breastfeeding of the index or subsequent birth.
§ Defined as body mass index ≥30 kg/m2.
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Appendix Table 5. Sensitivity Analysis: Adjusted
Mixed-Effects Logistic Regression Models of Physical
Health 5 Years After Abortion or Birth*

Condition Adjusted Model
Odds Ratio
(95% CI)†

P Value

Self-rated fair or
poor health

Birth vs. abortion‡ 0.80 (0.44–1.44) >0.20
Years 0.89 (0.81–0.98) 0.022
Birth × years 1.20 (1.00–1.44) 0.045

Chronic head pain
Birth vs. abortion‡ 0.74 (0.32–1.73) >0.20
Years 0.84 (0.70–1.01) 0.061
Birth × years 1.30 (1.04–1.63) 0.020

Chronic abdominal pain
Birth vs. abortion‡ 0.72 (0.23–2.22) >0.20
Years 0.86 (0.63–1.17) >0.20
Birth × years 1.21 (0.86–1.70) >0.20

Chronic joint pain
Birth vs. abortion‡ 0.35 (0.10–1.23) 0.103
Years 1.22 (1.03–1.44) 0.021
Birth × years 1.43 (1.08–1.89) 0.012

Chronic back pain
Birth vs. abortion‡ 1.01 (0.46–2.24) >0.20
Years 0.77 (0.66–0.89) 0.001
Birth × years 1.18 (0.93–1.50) 0.176

Chronic pelvic pain
Birth vs. abortion‡ 1.30 (0.42–4.08) >0.20
Years 1.13 (0.99–1.28) 0.074
Birth × years 0.96 (0.71–1.29) >0.20

Other chronic pain
Birth vs. abortion‡ 0.25 (0.02–2.54) >0.20
Years 1.79 (1.06–3.00) 0.028
Birth × years 3.68 (0.67–20.3) 0.135
Years2 0.92 (0.84–1.01) 0.065
Birth × years2 0.81 (0.60–1.08) 0.148

Obesity§
Birth vs. abortion‡ 1.96 (0.66–5.77) >0.20
Years 1.25 (1.07–1.29) 0.003
Birth × years 0.93 (0.67–1.29) >0.20

* Based on 874 participants.
† The model includes a random slope except for pelvic pain. "Other
chronic pain" required a quadratic term for time. Adjusted for age,
race/ethnicity, employment, material hardship, marital status, parity,
prepregnancy obesity, prepregnancy self-rated health, prepregnancy
smoking, prepregnancy heavy drug use, lifetime history of depression
or anxiety, intimate partner violence in the past year, subsequent
births, and breastfeeding of the index or subsequent birth.
‡ Includes both first- and second-trimester abortions.
§ Defined as body mass index ≥30 kg/m2.
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Appendix Table 6. Unadjusted and Adjusted Mixed-Effects Linear Regression Models of Changes in Self-rated Health 5 Years
After Abortion or Birth, Among Participants With a Chronic Condition at Baseline*

Variable Unadjusted Change in
Self-rated Health Score
(95% CI)†

P Value Adjusted Change in
Self-rated Health Score
(95% CI)†‡

P Value

Exposure
First-trimester abortion Reference Reference
Second-trimester abortion −0.05 (−0.23 to 0.13) >0.20 −0.02 (−0.18 to 0.14) >0.20
Birth −0.16 (−0.39 to 0.07) 0.168 −0.08 (−0.30 to 0.13) >0.20

Years 0.004 (−0.02 to 0.03) >0.20 0.004 (−0.02 to 0.03) >0.20
Exposure × years (trajectory)

Second-trimester abortion × years 0.02 (−0.01 to 0.06) 0.180 0.02 (−0.01 to 0.06) 0.175
Birth × years −0.02 (−0.06 to 0.03) >0.20 −0.01 (−0.06 to 0.03) >0.20

* Based on 409 participants.
† Change in self-rated health was defined as the difference between participants' current health and prepregnancy health. Values could range from
0 to 8, with higher values on change scores reflecting improvements in self-rated health.
‡ Adjusted for age, race/ethnicity, employment, material hardship, marital status, parity, prepregnancy obesity, prepregnancy self-rated health,
prepregnancy smoking, prepregnancy heavy drug use, lifetime history of depression or anxiety, intimate partner violence in the past year, subse-
quent births, and breastfeeding of the index or subsequent birth.
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