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There has been much interest in understanding
the effects of abortion, one of the most com-
monly performed surgical procedures,1,2 on
women’s mental health outcomes. Leading re-
views on this topic have found no evidence of
mental health harm from an abortion,3---6 with
the exception of 1 review7 which has been
critically refuted.5,8---11These reviews have called
for more research of women seeking abortion
beyond the first trimester, longitudinal studies,
studies that control for preexisting mental health
conditions, and studies that compare women
who have had an abortion to women who want
an abortion but are unable to get one.3---5

Most of the few longitudinal studies available
have been conducted outside of the United
States. A Danish population-based cohort study
assessed the onset of a first psychiatric event
before and up to 12 months after a first-
trimester abortion and found no increased risk
of mental disorders after abortion.12 A Norwe-
gian study followed 120 women for 5 years
and compared the psychological response of
women who had first-trimester abortions to
women who had miscarriages,13 finding no
differences in depression or anxiety between
the 2 groups.13 Fergusson et al. published
a series of articles based on a longitudinal study
conducted in New Zealand that suggested that
abortion is associated with an increased risk of
mental health problems.14,15 These studies,
however, have a number of shortcomings that
have been discussed elsewhere and may not be
generalizable to the US setting.4 One of the few
longitudinal US studies is a secondary analysis
of the National Comorbidity Survey that com-
pared the mental health outcomes of women
who obtained abortions to women who gave
birth.16 In this study, the predictive effect of
abortion on mental health conditions disap-
peared when analyses controlled for mental
health history.16

In this article, we report on the first 3 years of
a 5-year longitudinal study, the Turnaway
Study, which was specifically designed to

examine the psychological consequences of un-
dergoing or being denied an abortion in the
United States. Previous findings from the Turn-
away Study have demonstrated that most
women seeking abortions for financial-, timing-,
or partner-related reasons17 commonly express
feelings of relief after the abortion and feel that
abortion was the right decision.18 The mental
health symptom trajectories of women who
sought an abortion differed little from those who
were denied one; however, both improved over
time.19 Our previous analysis19 assessed self-
reported mental health symptoms at 5 discrete
points in time over 2 years (potentially missing
symptoms of anxiety and depression that may
have occurred in between interview dates or
after 2 years), and it did not assess women’s
severity of symptoms or other circumstances
that may have led to a clinical diagnosis of
depression or anxiety. This study further con-
tributes to the literature by assessing diagnoses
of new depression and anxiety disorders that
may have occurred in women at any point up to
3 years after having sought an abortion.

METHODS

The Turnaway Study is a prospective, lon-
gitudinal, telephone---interview study of the

impact of receiving versus being denied an

abortion on women’s physical, psychological,

and socioeconomic well-being. Women were

recruited at abortion facilities with the latest

gestational limit for providing abortion of any

facility within 150 miles. Facilities were iden-

tified using the National Abortion Federation

(NAF) directory and contacts within the abor-

tion research community and thus included

facilities that were and were not NAFmembers.

Gestational age limits for participating facilities

ranged from 10 weeks through the end of the

second trimester. Study details have been

published previously.20,21

Study groups were recruited at a ratio of 2:1:1
and included (1) the near-limit abortion group—

women who presented for abortion up to 2

weeks under a facility’s gestational limit and who

received abortions; (2) the turnaway group—

women who presented for abortion up to 3
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weeks over a facility’s gestational limit and who
were denied abortions; and (3) the first-trimester
abortion group—women in their first trimester
who received abortions. Because approximately
90% of abortions occur in the first trimester,22

the first-trimester group was included to assess
the extent to which women in the near-limit
group differed from the typical experience of
abortion in the United States. Baseline telephone
interviews were scheduled 8 days after women
sought the abortion; women were then inter-
viewed by telephone every 6 months for 5 years.
Women received a $50 gift card by mail after
each interview as compensation for their time.

Study Participants

Study participants included English- and
Spanish-speaking women aged 15 years or
older with no known fetal anomalies or demise.
Women presented for abortion care between
January 2008 and December 2010 at 30
facilities throughout the United States within
the gestational age specifications of 1 of 3
designated study groups. Women who sought
an abortion because of a fetal anomaly were
excluded because the psychological response to
such an event is likely different from the
experiences of women who sought an abortion
as a result of an unwanted pregnancy.23

Measures

The structured interview guide included
questions for participants about their socio-
demographic characteristics, experiences be-
coming pregnant, pregnancy planning, and the
abortion decision-making process. Sociodemo-
graphic characteristics included baseline age,
race/ethnicity (White, Black, Hispanic/Latina,
and other), education (more than high school vs
high school graduation or less than high school),
employment status (part or full time vs not
employed), health insurance coverage, andmarital
status (single, married, and divorced or widowed).
Gestational age was included as a continuous
variable measured in weeks at time of recruit-
ment; this variable was excluded as a covariate in
the multivariable models because, by design, it
was associated with the study group. History of
abuse and substance use included 3 dichotomous
baseline variables: history of child abuse or
neglect, ever used illicit drugs prior to pregnancy
recognition, and ever experienced problem
alcohol use prior to pregnancy discovery.

New depression and anxiety diagnoses were
included as our main outcome measures and
were collected every 6 months throughout the
study period. Approximately 1 week after
seeking an abortion, participants were asked
whether a doctor or health professional had
ever told them that they had a depressive
disorder such as major depression, depression,
dysthymia, or bipolar disorder. Separately they
were asked whether a doctor or health pro-
fessional had ever told them that they had an
anxiety disorder, including panic, obsessive-
compulsive, anxiety, and posttraumatic stress. If
participants answered “yes” to these questions
they were considered to have been diagnosed
with depression or anxiety by a health pro-
fessional. Participants who reported a diag-
nosed depressive or anxiety disorder were
asked whether they were currently receiving
any treatment, such as therapy or medication,
for this condition. To capture potential cases of
depression or anxiety among women who may
not have had access to a medical professional,
women were also asked whether they felt like
they had suffered from any conditions, re-
gardless of whether a health professional had
diagnosed one. Participants were asked to
name the condition. If participants reported
a depressive or anxiety-related condition, we
considered these diagnoses to be self-diagnoses
of depression and anxiety. Women who re-
ported a professional diagnosis for a condition
were not coded as having a self-diagnosis for
that same condition. At each follow-up inter-
view, participants were asked whether they had
received any new diagnoses for depression or
anxiety in the past 6 months. Our outcome of
interest was the interview wave when the first
onset of a diagnosis was reported. The 4 out-
come variables included (1) new professional
depression diagnoses, (2) new professional
anxiety diagnoses, (3) new self-diagnoses of
depression, and (4) new self-diagnoses of
anxiety.

Time to Diagnosis

Time measurements corresponded to the 7
waves of interviews that occurred every 6
months, with the first wave used only to assess
baseline measures, including history of de-
pression or anxiety diagnoses. At each
follow-up interview, participants were asked
whether they had experienced a mental health

event in the previous 6 months. Measurements
of time to diagnosis included whether the
participant reported a new diagnosis during
any of the six 6-month intervals (0---6, 6---12,
12---18, 18---24, 24---30, and 30---36 months)
after having sought an abortion.

Statistical Analysis

We estimated Kaplan---Meier curves to de-
scribe the distribution of times to onset of
depression or anxiety during each 6-month
interval. Life table analyses were used to
estimate the unadjusted cumulative probability
of developing a new depressive or anxiety
condition. The log-rank test compared study
group differences in times to diagnoses. We fit
4 multivariable discrete-time logistic survival
models to examine the relationship between
the study group and onset of new self- or
professional diagnoses of a depressive or anx-
iety disorder during the 3-year period, adjust-
ing for baseline covariates as necessary. In this
discrete-time approach, we used 6-month in-
tervals rather than assuming continuous time
because we assessed whether diagnoses oc-
curred at any time within each time interval.
Baseline variables known to be associated with
depression and anxiety were added as model
covariates and included age, race/ethnicity,
education, employment, parity, marital status,
insurance coverage, child abuse or neglect,
history of drug use, and problem alcohol use.
History of a professional anxiety diagnosis was
used as a covariate in the models with onset of
depression as an outcome. History of a pro-
fessional depressive diagnosis was used as
a covariate in models that looked at the onset of
anxiety diagnoses. Participants who had al-
ready experienced the model outcome at
baseline were excluded from each respective
multivariable discrete-time logistic analysis.

We conducted 2 separate sensitivity anal-
yses to test the robustness of our results. The
first set of sensitivity analyses limited all
analyses to the 414 women from the 7 sites
with a recruitment participation rate of 50%
or greater. The second set of sensitivity ana-
lyses excluded the 15 women who placed
their babies for adoption. All analyses
accounted for clustering by recruitment site
using the robust option. Analyses were con-
ducted using Stata version 13.1 (StataCorp LP,
College Station, TX).
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RESULTS

Nearly 2 in 5 (37.5%) eligible participants
approached consented to participate, of which

85% (n =956) completed the baseline inter-
view. One facility was excluded from analyses

because 95% of women in the turnaway group

obtained an abortion elsewhere after being

denied abortion care, providing an insufficient
sample of turnaway women from this site. Two

women in the near-limit group and 1 woman

in the first-trimester group were excluded

TABLE 1—Characteristics of Participants (n = 877) by Study Group: United States, 2008–2013

Demographics

Near-Limit (n = 413),

No. (%) or Mean 6SD

Turnaway–Birth (n = 160),

No. (%) or Mean 6SD

Turnaway–No-Birth (n = 50),

No. (%) or Mean 6SD

First-Trimester (n = 254), No.

(%) or Mean 6SD Pa

Age, y 24.9 65.9 23.4 65.5 24.4 66.2 25.9 65.7 < .001

Race/ethnicity .052

White 132 (32) 40 (25) 21 (42) 99 (39)

Black 131 (32) 54 (34) 14 (28) 80 (32)

Hispanic/Latina 87 (21) 45 (28) 7 (14) 54 (21)

Other 63 (15) 21 (13) 8 (16) 21 (8)

Highest level of education .275

< high school 76 (18) 39 (24) 10 (20) 41 (16)

High school or GED 142 (34) 55 (34) 13 (26) 78 (31)

Associate (some college or technical school) 167 (40) 57 (36) 23 (46) 107 (42)

College 28 (7) 9 (6) 4 (8) 28 (11)

Employed 224 (54) 64 (40) 24 (48) 161 (63) < .001

Marital status .352

Single 329 (80) 134 (84) 39 (78) 194 (76)

Married 33 (8) 16 (10) 3 (6) 28 (11)

Divorced or widowed 51 (12) 10 (6) 8 (16) 32 (13)

Has health insurance coverage 283 (69) 119 (74) 32 (65) 178 (70) .778

Pregnancy-related characteristics

Gestational age, wk 19.9 64.1 23.4 63.4 19.2 64.0 7.8 62.4 < .001

Parity .166

Nulliparous 140 (34) 75 (47) 20 (40) 97 (38)

Have baby < 1 y and may or may not

have additional births

51 (12) 10 (6) 4 (8) 28 (11)

> 1 previous births; no baby < 1 y 110 (27) 33 (21) 14 (28) 54 (21)

> 2 previous births; no baby < 1 y 112 (27) 42 (26) 12 (24) 75 (30)

History of abuse and substance use

Child abuse or neglect 108 (26) 41 (26) 7 (14) 70 (28) .199

Any illicit drug use before

discovering pregnancy

52 (13) 22 (14) 4 (8) 45 (18) .177

Problem alcohol use before

discovering pregnancy

18 (4) 11 (7) 5 (10) 18 (7) .258

Mental health history

Ever been diagnosed by a health professional or received treatment

Depressive disorder: diagnosed 77 (19) 25 (16) 13 (26) 63 (25) .135

Depressive disorder: currently receiving treatment 23 (6) 6 (4) 2 (4) 21 (8) .237

Anxiety disorder: diagnosed 62 (15) 19 (12) 9 (18) 41 (16) .795

Anxiety disorder: currently receiving treatment 27 (7) 6 (4) 4 (8) 14 (6) .761

Ever felt like you had a mental condition whether or not a health

professional told you

Depressive disorder 33 (8) 10 (6) 9 (18) 18 (7) .087

Anxiety disorder 19 (5) 7 (4) 2 (4) 21 (8) .19

Note. GED = general equivalency diploma.
aP values were based on multiple comparisons using a postestimation command.
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because they later reported that they had de-
cided not to have an abortion. This left a final
sample of 877 participants: 413 women in the
near-limit group, 210 women in the turnaway
group, and 254 women in the first-trimester
group. For analyses, turnaway women were
separated into those who gave birth, including
15 women who subsequently placed their
baby for adoption (turnaway---birth group,
n = 160) and those who had an abortion or
miscarriage (turnaway---no-birth group, n = 50).

Of the participants who completed a base-
line interview, 92% were retained at the
6-month follow-up and 93% to 95% at each
subsequent interview. Baseline history of de-
pression, anxiety, suicidal ideation, and study
group were not significantly associated with
loss to follow-up.

Table 1 describes the characteristics of
participants by study group. At baseline, 19%
of women in the near-limit group reported

ever being professionally diagnosed with a
depressive disorder, compared with 16% of
turnaway---birth, 26% of turnaway---no-birth,
and 25% of first-trimester women (P= .135;
Table 1). History of professional anxiety diagno-
ses was 15% for near-limit women, 12% for
turnaway---birth women, 18% for turnaway---
no-birth women, and 16% for first-trimester
women, with no statistically significant differ-
ences among groups (P= .795).

After excluding participants who experienced
the model outcome at baseline from each re-
spective multivariable discrete-time logistic
analysis, we were left with a final sample of 699
for the professional depression diagnoses model,
807 for the self-diagnoses of depression model,
746 for professional anxiety diagnoses, and 828
for the self-diagnoses of anxiety model. Three
years after having sought an abortion, the
cumulative probability of women who experi-
enced a new, professionally diagnosed

depressive condition was 9% to 14%, with no
variation by study group (log-rank test, P= .91;
Figure 1). The cumulative probability of onset of
a professionally diagnosed anxiety condition
during this same 3-year timeframe was 10% to
16%, with no study group differences (log-rank
test, P= .3; Figure 2).

The results of 4 adjusted discrete-time lo-
gistic models for the onset of mental health
conditions are presented in Table 2. There
were no statistically significant study group
differences in new cases of professionally di-
agnosed depression or anxiety. There were also
no significant study group differences in self-
diagnosed depression. However, women in the
first-trimester and turnaway---no-birth groups
were at greater odds of new self-reported
anxiety (AOR=1.52; CI = 1.02, 2.26) than the
near-limit group (AOR=2.71; CI = 1.80,
4.08). Across groups, the odds of reporting
a new self-diagnosis of a depressive disorder in
the first 2 years after having sought an abortion
were higher than during the 30- to 36-month
study interval.

Findings from sensitivity analyses limited to
the women from sites with high recruitment
rates were mostly consistent with our main
findings, with the exception that the turnaway---
no-birth group was significantly more likely
than near-limit women to report new profes-
sional diagnoses of depression (AOR=7.59;
CI = 1.51, 38.20) and the first-trimester group
was significantly more likely than the near-limit
group to report new self-diagnoses of depres-
sion (AOR=1.66; CI = 1.87, 2.32). Results of
our second set of sensitivity analyses that
excluded women who had placed their babies
for adoption were consistent with our main
findings, except that the turnaway---birth group
was now significantly more likely to experience
a new self-diagnosis of anxiety than the near-
limit group (AOR=1.68; CI = 1.05, 2.68).

DISCUSSION

The Turnaway Study was the first study in
the United States to assess whether terminating
an unwanted pregnancy resulted in adverse
mental health outcomes over time by compar-
ing women who obtained an abortion to
women who had sought an abortion but were
turned away. It has been difficult in the past for
researchers to isolate any psychological
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FIGURE 1—Kaplan–Meier curves and life table estimating the time to receiving a new

depression diagnosis after seeking an abortion, by study group: United States, 2008–2013.
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responses after an abortion from other factors,
such as the experience of having an unwanted
pregnancy.24 Most other studies have com-
pared women who obtained an abortion to
women who did not want one or to women
with wanted pregnancies, such as women who
experienced miscarriages or wanted child-
birth.5 By following women who were seeking
a wanted abortion for 3 years, controlling for
mental health history and other factors known
to be related with depression and anxiety, and
comparing the psychological response of
women having abortion to those denied a
wanted abortion, we were able to isolate the
effects of abortion on women’s subsequent
mental health. Furthermore, by including
a substantial number of women who sought
a later abortion and comparing them to women
who sought one in their first trimester, we
gained a better understanding of the

psychological responses of this understudied
group. Consistent with several reviews,3---5 we
found that women who obtained a later abor-
tion were not at increased risk for experiencing
a new diagnosed depression or anxiety condi-
tion than women who carried an unwanted
pregnancy to term or women who obtained
a first-trimester abortion.

Those in the first-trimester abortion group
were at slightly elevated risk for self-reporting
an anxiety disorder than women who obtained
an abortion in the near-limit abortion group.
The reasons why women in the first-trimester
group were more likely to experience or report
anxiety than women in the near-limit group is
not known.

Women who were initially denied an abor-
tion but went on to have an abortion or mis-
carriage (turnaway---no-birth group) were most
likely to develop a self-diagnosed anxiety

condition. This group of women is unique in
that they continued to seek pregnancy termi-
nation even after being turned away from an
abortion, primarily because they were earlier in
pregnancy and had more options.25 Previous
analyses from the Turnaway Study have dem-
onstrated that the primary reasons for being
unable to obtain an abortion after having been
denied one included procedure and travel costs
and difficulty finding and getting to an appro-
priate provider.25 Thus, those who were able to
obtain an abortion after having been denied one
likely had to overcome several barriers related
to cost, travel, and identifying a provider, which
may have contributed to the heightened feelings
of anxiety among this group.

Our findings demonstrated that the onset of
professionally diagnosed depression or anxiety
does not differ by study group. However, both
women who received an abortion and women
who gave birth were more likely to report
self-diagnoses of depression in the first year
after having sought an abortion than at the end
of the study period. This finding suggests
something other than having an abortion,
potentially the experience of having an un-
intended pregnancy or the circumstances
that lead women to want to terminate the
pregnancy, place women at risk for feeling
depressed for some time after seeking an
abortion. Such circumstances may be intri-
cately linked to the reasons why women seek
abortions in the first place, including financial-
and partner-related reasons17 or the recent
experience of a disruptive life event, which has
been found to be common among women who
obtain abortions.26

Our previous analyses of this group of
women’s depressive and anxiety symptoms
were limited in that women reported their
symptoms for a 1-week period, every 6
months. By contrast, this study explored the
experience of more severe psychological
distress that may result in professional di-
agnoses of depression and anxiety and
allowed us to capture any diagnoses that may
have occurred at any point in the 3-year
study period. By allowing women to report
whether they believed themselves to have
a psychological disorder, we aimed to capture
signs of clinical distress among women who
may not have had access to care to obtain
a medical diagnosis.
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FIGURE 2—Kaplan–Meier curves and life table estimating the time to receiving a new anxiety

diagnosis after seeking an abortion, by study group: United States, 2008–2013.
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Despite improving upon several of the meth-
odological weaknesses found in prior studies,
this study has some important limitations. For
survey research standards, our participation rate
of less than 40% is low. However, if we consider
that women were asked to a participate in 11
lengthy telephone interviews, over a period of 5
years, concerning the stigmatized topic of abor-
tion, and were not offered any direct medical
benefit for participating, our participation rate
was reasonable and similar to other prospective
longitudinal studies.3,24 Another potential con-
cern is that there may have been differential
participation by study group. Participation rates
for the first-trimester group were somewhat
lower than our 2 main comparison groups, the
turnaway and near-limit women, who had

similar rates of participation (41% and 42%,
respectively).25 Onset of depression and anxiety
diagnoses may have differed from those who
participated and those who did not. Further-
more, we cannot rule out that women suffering
from mental health conditions may have been
lost to follow-up, potentially biasing our results.
However, mitigating some of these concerns is
the fact that we controlled for pre-existing de-
pression and anxiety, that baseline mental
health history was similar between groups, and
that baseline mental health history, including
suicidal ideation, were not significantly associ-
ated with attrition. Losing less than 6% from
wave to wave, our participant retention rate was
high, strengthening the validity of our findings.
Although our study oversampled women who

sought an abortion later in pregnancy, our
sample demographics were similar to nationally
representative samples of women who sought
an abortion, suggesting that these results were
generalizable to women who sought an abortion
across the country.17,26 Self-reported measures
may not accurately reflect whether participants
met the clinical criteria for a psychological
disorder and should be interpreted with that in
mind. In particular, women’s assessment of
whether they perceived themselves to have
a mental health condition likely varied depend-
ing on their interpretation of the condition.
Nonetheless, we believe that this measure added
to our understanding about women who may
not have access to mental health services and
thus would have been unable to obtain a pro-
fessional mental health diagnosis.

Although this study found that self-
diagnosed depression was more common
closer to the time of seeking abortion than
after 3 years, this experience did not differ by
study group. Among women seeking an
abortion near facility gestational age limits,
those who obtained one were at no greater
risk of depression or anxiety than women
who carried an unwanted pregnancy to term.
Our results were consistent with the conclu-
sions of several reviews that have found that
abortion is not associated with adverse men-
tal health outcomes.3---6 This finding calls
into question the appropriateness of policies
that mandate counseling of all women who
obtain an abortion on the psychological
effects that can accompany them.27 Although
some women may benefit from appropri-
ately tailored education and counseling ap-
proaches,20 the assumption that all women
experience a negative psychological response
after an abortion is not supported by this
study. The more frequent occurrence of new
mental health diagnoses immediately after
abortion and being denied an abortion does
suggest that other factors in women’s lives,
not the experience of the abortion procedure
or its aftermath, are associated with more
adverse mental health outcomes. These fac-
tors may stem from the experience of having
an unwanted pregnancy or may reflect the
reasons that the pregnancy is unwanted,
such as not being ready to parent, a poor
relationship with the partner involved, or
financial-related reasons.17 j

TABLE 2—Multivariable Discrete-Time Survival Models of the Association Between Study

Group and New Professional or Self-Reported Depressive or Anxiety Disorder Diagnoses:

United States, 2008–2013

New Professional Diagnoses New Self-Diagnoses

Study Group AOR P RSE 95% CI AOR P RSE 95% CI

Depressive disorder diagnoses

Near-limit (Ref) 1.00 1.00

First-trimester 0.90 .708 0.25 0.52, 1.57 1.31 .129 0.23 0.92, 1.85

Turnaway–birth 1.26 .453 0.39 0.69, 2.31 1.33 .229 0.32 0.83, 2.13

Turnaway–no-birth 1.94 .381 1.48 0.44, 8.61 1.04 .941 0.53 0.38, 2.80

Time to diagnosis, mo

0–6 2.94 .047 1.59 1.01, 8.51 3.78 < .001 1.36 1.86, 7.66

6–12 3.01 .031 1.54 1.11, 8.21 3.54 .001 1.39 1.64, 7.65

12–18 2.01 .292 1.32 0.55, 7.32 2.34 .038 0.96 1.05, 5.23

18–24 1.81 .311 1.06 0.57, 5.71 2.66 .023 1.15 1.14, 6.21

24–30 1.43 .615 1.01 0.36, 5.70 1.55 .376 0.77 0.59, 4.12

30–36 (Ref) 1.00

Anxiety disorder diagnoses

Near-limit (Ref) 1.00 1.00

First-trimester 1.42 .152 0.35 0.88, 2.29 1.52 .039 0.31 1.02, 2.26

Turnaway–birth 1.33 .353 0.41 0.73, 2.45 1.44 .138 0.36 0.89, 2.35

Turnaway–no-birth 1.39 .512 0.70 0.52, 3.73 2.71 < .001 0.57 1.80, 4.08

Time to diagnosis, mo

0–6 1.30 .541 0.55 0.56, 2.99 1.97 .06 0.71 0.97, 4.01

6–12 1.73 .05 0.48 1.00, 2.98 1.85 .118 0.72 0.86, 3.98

12–18 1.12 .815 0.55 0.43, 2.95 1.82 .105 0.68 0.88, 3.77

18–24 0.69 .407 0.31 0.29, 1.65 1.17 .681 0.44 0.56, 2.46

24–30 0.77 .608 0.40 0.28, 2.13 1.06 .888 0.47 0.45, 2.52

30–36 (Ref) 1.00 1.00

Note. AOR = adjusted odds ratio; CI = confidence interval; RSE = robust standard error. Models were adjusted for the effects of
race, age, parity, education, marital and employment status, health insurance coverage, drug and problem alcohol use prior
to pregnancy recognition, history of depression or anxiety diagnosis, and history of child abuse and neglect.
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