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Objective: To determine whether exposure to a first pregnancy outcome of induced abortion, compared to a live birth, is associated 
with an increased risk and likelihood of mental health morbidity.
Materials and methods: Participants were continuously eligible Medicaid beneficiaries age 16 in 1999, and assigned to either of 
two cohorts based upon the first pregnancy outcome, abortion (n = 1331) or birth (n = 3517), and followed through to 2015. Outcomes 
were mental health outpatient visits, inpatient hospital admissions, and hospital days of stay. Exposure periods before and after the first 
pregnancy outcome, a total of 17 years, were determined for each cohort.
Findings: Women with first pregnancy abortions, compared to women with births, had higher risk and likelihood of experiencing all 
three mental health outcome events in the transition from pre- to post-pregnancy outcome periods: outpatient visits (RR 2.10, CL 2.08– 
2.12 and OR 3.36, CL 3.29–3.42); hospital inpatient admissions (RR 2.75, CL 2.38–3.18 and OR 5.67, CL 4.39–7.32); hospital 
inpatient days of stay (RR 7.38, CL 6.83–7.97 and OR 19.64, CL 17.70–21.78). On average, abortion cohort women experienced 
shorter exposure time before (6.43 versus 7.80 years), and longer exposure time after (10.57 versus 9.20 years) the first pregnancy 
outcome than birth cohort women. Utilization rates before the first pregnancy outcome, for all three utilization events, were higher for 
the birth cohort than for the abortion cohort.
Conclusion: A first pregnancy abortion, compared to a birth, is associated with significantly higher subsequent mental health services 
utilization following the first pregnancy outcome. The risk attributable to abortion is notably higher for inpatient than outpatient mental 
health services. Higher mental health utilization before the first pregnancy outcome for birth cohort women challenges the explanation 
that pre-existing mental health history explains mental health problems following abortion, rather than the abortion itself.
Keywords: abortion, mental health, inpatient mental health utilization, outpatient mental health utilization, repeat abortion

Plain Language Summary
The influence of an induced abortion on women’s mental health is a highly contested topic in the literature. In order to address 
important methodological issues, Dr. Studnicki’s team utilized claims payment data to avoid the limitations of patient surveys; an 
extended 17-year observation period with long pre- and post-pregnancy outcome periods to address the role of pre-existing mental 
illness; and, a broad range of mental health conditions applied to both outpatient and inpatient services to provide a comprehensive 
view of mental health morbidity.

Abortion, compared to live birth, is associated with a higher risk and likelihood of mental health morbidity during the reproductive 
years. The differences are larger for inpatient treatment than outpatient, and women with first pregnancy births have more, not less, 
mental health problems before the first pregnancy.

Abortion is associated with a greater incidence of subsequent mental illness than birth, and the difference is not explainable by 
prior medical history.
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Introduction
There is an extensive international research literature which links induced abortion to an elevated risk for a range of mental 
health problems. A German case-control study by Jacob et al concluded that abortion was positively associated with an 
increased risk of psychiatric conditions.1 A companion study by Jacob et al compared groups of women with first abortion 
births and abortions and found abortions to be predictive of depression, adjustment disorder and somatoform disorder.2 Studies 
from Finland, Italy and China found an increased risk of suicide and suicidal ideation following induced abortion. Gissler et al 
found a two-fold risk of suicide in spite of new guidelines implemented in Finland to monitor for post-abortion mental health.3 

Lega et al studied women in ten Italian regions and found that an abortion was significantly more likely than a live birth to be 
followed by suicide.4 Luo et al found that unmarried females from three Chinese cities had double the odds of suicidal ideation 
following abortion, while controlling for numerous demographic, behavioral and attitudinal factors.5 The dose–response 
relationship for women who have more than a single abortion has also been addressed in terms of mental health consequences. 
McCarthy et al concluded that women with two prior abortions experienced more perceived stress and depression at 15 weeks 
gestation than did women with only a single prior abortion.6 A Korean study by Wie et al concluded that women with three 
abortions experienced an elevated risk for suicidal ideation even while controlling for depression.7 In a US study that 
extensively controlled for demographic variables and other pregnancy outcomes, Sullins found that induced abortion was 
associated with an overall elevated risk of mental health problems, and that 8.7% of the prevalence of mental disorders was 
attributed to abortion.8

Despite these recent persuasive findings, diverging results from previous analyses and important methodological 
challenges remain. Research into the abortion–mental health connection utilizing survey data has been subject to 
problems with low response rates, high attrition rates in follow-up data collection, recall bias, uncertainty or lack of 
precision in defining both the exposure period and outcome indicators, and concealment of past abortions.9–13 Important 
methodological challenges, however, must also be confronted for records-based research in this domain.

The mental health status of women before the pregnancy outcome (abortion or birth) must be considered. Munk-Olsen et al 
concluded that women with a first trimester abortion were more likely than women with a first pregnancy childbirth to have 
subsequent first-time psychiatric contact. However, the pre- to post-abortion psychiatric contact rates were not significantly 
different, suggesting that abortion may not be a contributing factor to the mental health issue.14 Steinberg et al demonstrated 
similar findings with first abortions and first non-fatal suicide attempts.15 These findings are congruent with the pattern of other 
previous research that suggests that women who have abortions may be mentally or emotionally troubled before the abortion 
itself. This raises the issue of how long the “before” monitoring period should be (Munk-Olsen used only nine months), and 
whether or not and how the mental health problem is discernable or identified. This problem also suggests that the analysis and 
study design must consider all women exposed to the risk of a mental health problem, both women who had pre- and/or post- 
pregnancy outcome mental health problems and those who did not.

Similarly, the design and methodology must consider which pregnancy outcome(s) is considered to be the exposure 
“agent”. Most of the studies consider a single abortion as the focus of the analysis, usually the first pregnancy outcome. 
However, mental health threats related to a woman’s reproductive history may occur at any time following the first 
pregnancy. Absent from the literature, at this point, is any study which characterizes a woman’s entire reproductive 
history, from first pregnancy to last pregnancy, in terms of its association with mental health issues or disorders.

The range of possible examples of mental health problems or issues and the means by which they can be operationalized or 
measured are extensive. Just a few examples to illustrate the diversity: depression scores from a questionnaire;16 bipolar 
disorder and unplanned or interrupted pregnancies;17 past adverse pregnancy outcome (stillbirth, abortion, or a child’s death) 
associated with depression;18 insomnia, anorexia and severe depression requiring hospitalization following therapeutic 
abortion;19 clinical psychologist assessment of depression within one week of chemical or surgical abortion;20 alcohol, 
tranquilizer and other substance abuse related to abortion;21 substance abuse and suicide rates following termination of 
unwanted versus wanted pregnancies;22 National Comorbidity Survey, history of abortion and substance abuse disorder;23 

detoxification center patients and prior abortions;24 history of abortion and smoking and drinking during pregnancy;25 and 
drug overdose both before and after abortion.26 This very small sample of studies suggests the need for some more 
comprehensive measure of overall mental health service utilization which can be applied to population denominators. Such 
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an outcome measure(s) applied over an extended period of time would enable a more comprehensive view of the association 
between pregnancy outcomes and their mental health effects.

In a previous longitudinal cohort study, we followed Medicaid eligible women who were or turned 16 in 1999 for the 
next 16 years, recording each subsequent pregnancy outcome.27 Women with a first pregnancy ending in abortion were 
always more likely to have another abortion at every successive pregnancy. Compared to women whose first pregnancy 
led to a live birth, first pregnancy abortion women had more pregnancies but about half the births and more than four 
times the number of abortions. Prior research has suggested that women having repeated abortions are at an increased 
risk of adverse medical and psychological outcomes and an increased risk of death from all causes.28,29 We determined 
that further post hoc testing of these two cohorts would enable us to address the long-term mental health consequences of 
having an abortion or birth as the terminus of a first pregnancy. Further, the characteristics of the dataset and research 
design would enable the study to: utilize confirmed, objective events thus avoiding the many problems inherent in survey 
research; provide precise measurement of the duration of the exposure to mental health problems before and after the first 
pregnancy; provide an analysis of the mental health consequences of two vastly different reproductive lifetime 
experiences, not just a first or index pregnancy outcome event; and utilize a range of specific reasons for treatment 
that together provide a comprehensive, composite overall view of all mental health morbidity rather than a narrowly 
defined, single adverse event.

Methods
Data were drawn from the enrollee-level Medicaid Analytic eXtract (MAX) files, which are licensed through the Centers 
for Medicare and Medicaid Services (CMS) Chronic Condition Data Warehouse (CCW). The total analytic dataset is 
composed of Medicaid-eligible women who were at least 13 years old with a minimum of one pregnancy from the 17 
states where state funding was available for induced abortions not eligible for coverage by federal Medicaid. For this 
particular analysis, we restricted the study population to those seven states which continually submitted their full 
Medicaid claims data for all years of the study observation period (1999–2015): Connecticut, New Jersey, New 
Mexico, New York, Oregon, Vermont, and West Virginia. Additionally, each woman included in the study population 
was eligible for Medicaid for at least one month in all 17 years of the study period. This ensured that no pregnancies 
would be missing from the dataset due to non-reporting by the states or gaps in eligibility among women. The study 
cohorts were created from all women who were or turned 16 years of age in 1999. In a similarly defined population of 
women who were 15 years old in 1999, less than 0.47% had a pregnancy, allowing high confidence that the women in 
this study were assigned to cohorts based on the outcome of their first pregnancies. Women were assigned to one of two 
cohorts dependent upon the first pregnancy outcome: abortion or birth. We identified all unique pregnancy outcomes 
using International Classification of Diseases, Ninth Revision (ICD9) and Tenth Revision (ICD10) codes. Pregnancy 
outcomes were confirmed using Current Procedural Terminology, Fourth Edition (CPT4) and Healthcare Common 
Procedure Coding System (HCPCS) codes.

The following codes were used to group pregnancy outcomes into two categories: live birth (ICD9 V27.0, V27.2, 
V27.5 and ICD10 Z370, Z372, V375) and induced abortion (ICD9 635.xx, ICD10 O04, CPT4: 59840, 59841, 59850, 
59851, 59852, 59855, 59856, 59857, and HCPCS: S0199, S2260, S2265, S2266, S2267, X7724, X7726, S0190, S0191). 
Multiple codes occurring within 30 days of an induced abortion were collapsed into a single pregnancy outcome based on 
the first date associated with that cluster of Medicaid claims. Multiple codes within 180 days of a live birth were similarly 
grouped into a single pregnancy outcome. Twins or higher-order pregnancies that resulted in a combination of live birth 
and pregnancy loss were not included in this analysis.

We used a comprehensive list of 3-digit ICD9 (ICD9 290–319) and ICD10 (ICD10 F01-F48, F50-F98) codes in order 
to identify outpatient visits and inpatient hospitalizations that resulted from a range of mental, behavioral, psychiatric or 
psychological problems, diseases, and disorders.

Our analytic strategy comprised five phases:

1. Every Medicaid eligible enrollee was designated to one of the two cohorts based upon the outcome of her first 
pregnancy: abortion or birth.
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2. Utilizing the age of each woman at first pregnancy outcome, we determined the average length of the periods of 
exposure both before (pre) and after (post) the first outcome for each cohort.

3. We identified all of the mental health-related events occurring pre- and post-first pregnancy outcome for both the 
abortion and birth cohorts. The three event categories are the outcome variables: a) outpatient visits; b) inpatient 
hospital admissions; and c) inpatient hospital days of stay.

4. We calculated cohort-specific per patient per year rates for each of the three outcome variables. The rate 
calculation incorporated the different specific pre- and post-exposure periods previously identified.

5. Utilizing event counts for each of the three outcome variables, we constructed contingency tables to enable the 
determination of the pre-to-post risk (risk ratio) and likelihood (odds ratio) of a mental health event presented by 
a first pregnancy abortion versus birth. We analyzed both the unadjusted (actual) event counts and a normalized 
count. The normalized count assumed the rates applied to equal pre- and post-periods of 8.5 years each. The 
mathematical result of the adjustment for the abortion cohort was to add 32% of events to the pre-period and 
subtract 20% from the post-period. For the birth cohort, 9% of events were added to the pre-period and 8% of 
events were subtracted from the post-period.

Summary analytic tables were created using SAS/STAT software, version 10 of the SAS system for Unix, copyright 
(2019) SAS Institute, Inc. The study has been exempted from Institutional Review Board (IRB) review pursuant to the 
US Department of Health and Human Services Policy for Protection of Human Research Subjects at C.F.R. 46.101(b). 
See IRB ID: 7269, www.sterlingirb.com.

Findings
Of 1331 women in the abortion cohort, 475 (35.7%) experienced 14,066 outpatient mental health visits before their first 
pregnancy outcome and 785 (59.0%) experienced 46,103 visits after. For the abortion cohort, average eligibility exposure 
time before the first pregnancy outcome was 77.10 months or 6.43 years and average eligibility exposure time after was 
126.90 months or 10.57 years. Of the 3517 women in the birth cohort, 1680 (47.8%) experienced 67,682 outpatient 
mental health visits before their first pregnancy outcome and 2183 (62.1%) experienced 113,578 after. The women in the 
birth cohort experienced longer pre-first pregnancy outcome eligibility exposure (93.58 months or 7.80 years) and 
therefore shorter post-pregnancy outcome exposure (110.42 months or 9.20 years) (Table 1).

During their periods of eligibility exposure, 42 (3.2%) abortion cohort women experienced 77 hospital admissions 
and 707 days of stay before the first pregnancy outcome, and 105 (7.9%) experienced 334 mental health-related hospital 
admissions and 3425 days of stay following the first outcome. For the birth cohort, 172 (4.9%) women had 335 
admissions and 3264 days of stay before their first pregnancy outcome and 233 (6.6%) women had 532 admissions 
and 3903 days of stay after (Table 1).

Outpatient visits per patient per year for the abortion cohort were 1.64 pre and 3.28 post. For the birth cohort, they 
were 2.47 pre and 3.51 post. The multiplication of the risk of a pre to post increase in the outpatient visit rate represented 
by the exposure to abortion rather than birth is RR = 2.10 (2.08–2.12) in the actual data and RR = 1.90 (1.87–1.93) in the 
data normalized for equal exposure periods. The likelihood of the pre- to post-outpatient visit increase, abortion versus 
birth exposure, is OR = 3.36 (3.29–3.42) actual and OR 2.35 (2.30–2.40) normalized (Figure 1 and Table 2).

Inpatient admissions per patient per year for the abortion cohort were 0.0090 pre and 0.0237 post. For the birth cohort, 
they were 0.0122 pre and 0.0164 post. The increased relative risk and likelihood of pre-post hospital admission associated 
with abortion rather than birth as the first pregnancy outcome were as follows: RR = 2.75 (2.38–3.18) in the actual data and 
RR = 3.05 (2.50–3.71) in the exposure normalized data. OR = 5.67 (4.39–7.32) in the actual data and OR = 4.71 (3.57–6.23) 
in the normalized data (Figure 2 and Table 2).

Inpatient days per patient per year for the abortion cohort were 0.0826 pre and 0.2434 post. For the birth cohort, they 
were 0.1190 pre and 0.1206 post. Relative risk and odds ratios were as follows: RR = 7.38 (6.83–7.97) in the actual data 
and RR = 75.13 (56.39–100.08) in the normalized data. OR = 19.64 (17.70–21.78) in the actual data and OR = 147.19 
(109.70–197.50) in the normalized data (Figure 3 and Table 2).
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Discussion
Women whose first pregnancy ends in induced abortion are significantly more likely than women whose first pregnancy 
ends in a live birth to experience mental health problems throughout their reproductive years. Previous research has 
indicated that a first pregnancy abortion predisposes a woman to experience multiple subsequent abortions and a range of 
adverse events attendant to them. While we found this relationship for all mental health services, the effect was larger for 
hospital admissions, and particularly length of hospital stay, than for outpatient services. A plausible interpretation of 
a stronger association of a history of abortion with inpatient rather than outpatient services is that hospitalization is 
a proxy measure of the severity of illness and that, therefore, abortion is a stronger influence on the severity of mental 
illness than it is on the incidence of mental illness. Since our design aggregated all mental health conditions and services 
into only two categories, outpatient and inpatient, and used the cohort as the unit of analysis, these results are insufficient 
to inform any conclusions related to the severity of illness. That question would need to be addressed by focusing on 

Table 1 Data Summary, by Cohort, Pre- and Post-First Pregnancy Outcome

Variable Abortion (n=1331) Birth (n=3517)

Pre Post Pre Post

Outpatients 475 785 1680 2183

Inpatients 42 105 172 233
Months/years of exposure 77.10/6.43 126.90/10.57 93.58/7.80 110.42/9.20

Age first outcome
No pre-use 21.4 yrs 22.6 yrs

Pre-use 23.1 yrs 24.2 yrs

Outpatient visits 14,066 46,103 67,682 113,578

Inpatient admissions 77 334 335 532

Inpatient days 707 3425 3264 3903
OP visit rates* 1.64 3.28 2.47 3.51

IP admission rates 0.0090 0.0237 0.0122 0.0164

IP days rates 0.0826 0.2434 0.1190 0.1206

Note: *Event per patient per year.

Figure 1 Outpatient visits per patient per year.
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a specifically-defined mental illness or condition, using carefully matched subpopulations drawn from each cohort, and 
utilizing variables that would provide substantive clinical context for each condition.

An important finding is that women who have a birth in their first pregnancy have uniformly higher rates of mental 
health services utilization prior to that first outcome than women who abort the first pregnancy. Following a first 
pregnancy abortion, however, women have significantly higher rates of mental health utilization than do women in the 
birth cohort. For hospital inpatient days, for example, a lower percentage of abortion cohort women than birth cohort 
women had a psychiatric hospital admission prior to the first pregnancy outcome (3.2% versus 4.9%). The abortion 
cohort also had about half the inpatient days per woman of the birth cohort in the period prior to the first outcome. 
However, the pre- to post-outcome utilization increase is significantly greater for the abortion cohort than for the birth 
cohort: a 4.8-fold increase versus a 1.2-fold increase in inpatient days. The average length of stay for the patients actually 
admitted from each cohort provides a vivid insight. Prior to the first pregnancy, abortion cohort women admitted to the 
hospital experienced an average LOS of 16.8 days compared to 19.0 days for the birth cohort. In the post-pregnancy 
outcome period, the abortion cohort LOS nearly doubled from 16.8 to 32.6. The birth cohort LOS actually decreased 
from 19.0 to 16.8. Thus, there is a very large risk and likelihood of extended stays for psychiatric admissions following 
induced abortion.

Table 2 Risk and Likelihood of Mental Health 
Utilization; Pre-to-Post First Pregnancy Outcome; 
Abortion versus Birth

Outpatient Visits

Actual
RR 2.10 [2.08–2.12]

OR 3.36 [3.29–3.42]

X2 16,114.11, p < 0.0001
Normalized

RR 1.90 [1.87–1.93]

OR 2.35 [2.30–2.40]
X2 6284.78, p < 0.0001

Inpatient admissions

Actual

RR 2.75 [2.38–3.18]
OR 5.67 [4.39–7.32]

X2 192.91, p < 0.0001

Normalized
RR 3.05 [2.50–3.71]

OR 4.71 [3.57–6.23]

X2 129.38, p < 0.0001

Inpatient days of stay

Actual

RR 7.38 [6.83–7.97]

OR 19.64 [17.70–21.78]
X2 4058.10, p < 0.0001

Normalized

RR 75.13 [56.39–100.08]
OR 147.19 [109.70–197.50]

X2 4046.48, p < 0.0001

Note: 0.95 confidence interval. 
Abbreviations: RR, risk ratio/relative risk; OR, odds ratio; X2, 
Chi-square test.
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Women in the birth cohort are, on average, about 14 months older than abortion cohort women at the time of the first 
outcome. This explains the differences in the exposure time pre–post between the two cohorts. In addition to the 
differences in the time of exposure for possible health issues, the cohorts differ in the amount of that time during which 
they are pregnant. For a year of pre-outcome exposure, for example, the birth cohort women will have spent nine months 
pregnant. Therefore, birth cohort women have a larger exposure time prior to the first outcome but also spend 
a proportionately greater percentage of that time pregnant. Studies indicate that several psychiatric conditions are 
commonly experienced by pregnant women, most notably depression and anxiety.30 A number of correlates of antenatal 
psychiatric morbidity have been identified and, not surprisingly, a history of past illness is frequently mentioned.31

The study population is composed of Medicaid eligible women and, as a result, the findings may not be generalizable 
to a population with different sociodemographic characteristics. Claims data has other limitations. Services received by 
beneficiaries but not paid for by Medicaid would not be included in this dataset. Different types of provider delivering 

Figure 2 Inpatient admissions per patient per year.

Figure 3 Inpatient days of stay per patient per year.
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a coded service may not be discernible (eg, psychiatrist or psychologist). Certain contextual variables which could be 
useful for analytical purposes such as marital status, education and religious affiliation are not available. While the use of 
comprehensive composite indices of mental health services across a 17-year observation period is a strength of the 
research design, it does not allow conclusions regarding any specific mental health illness, disorder or problem. Similarly, 
the total cohort as the unit of analysis may mask any number of associations that could be specific to some subpopulation 
of the cohort; eg, post-pregnancy outcome service utilization for women with and without histories of specific mental 
illness.
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