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Abstract

Introduction

While both induced abortion and natural pregnancy loss have been associated with
subsequent mental health problems, population-based studies directly comparing these
two pregnancy outcomes are rare. We sought to compare the mental health morbidity
of women subsequent to an induced abortion or natural loss (miscarriage).

Methods

Participants were continuously eligible Medicaid beneficiaries age 16 in 1999 and
assigned to two cohorts based upon the first pregnancy outcome: abortion (n =1,331) or
miscarriage (n = 605). Outcomes were mental health outpatient visits, inpatient hospital
admissions and hospital days of stay per patient per year. Average exposure periods
before and after the first pregnancy outcome were determined for each cohort and used
to adjust the mental health service utilization rates.



Results

For the abortion cohort, the per patient per year increase from the pre- to post-
pregnancy periods was significant for all three utilization rates: 2.04 times for outpatient
visits (mean difference 1.66, t =5.16, p < 0.0001); 3.02 times for inpatient admissions
(mean difference 0.0154, t=3.16, p = 0.0003); and 3.01 times for hospital days of stay
(mean difference 0.1452, t =2.54, p = 0.0112). None of the pre-to-post rate increases were
significant for the natural loss cohort.

Conclusion

Higher pre-pregnancy use rates for women who experience a miscarriage indicate that
increased mental health services use following abortion cannot be solely attributed to
pre-existing mental illness.

Introduction

Intentional pregnancy loss by means of induced abortion has been consistently linked to
an increased risk of subsequent mental health morbidity [1]. While literature reviews
from a previous decade concluded that there was inadequate evidence that abortion
was the direct and sole cause of mental illnesses [2,3], subsequent studies and more
recent reviews have demonstrated that induced abortion is at least a contributing cause
to the triggering or worsening of mental health issues, including symptoms

of depression, suicide and suicidal ideation, bipolar disorder, anorexia, substance abuse
and others [1,4-12].

Similarly, other studies have revealed a link between natural pregnancy loss (e.g.,
miscarriage) and mental health morbidity. A recent Portuguese study indicated that a
substantial proportion of women showed persistent symptoms of mental health
morbidity (grief, anxiety, depression, PTSD) for three or more years after an early
pregnancy loss [13]. Similarly, a recent study of US veterans with a history of
miscarriage or stillbirth indicated that they were more likely to have a diagnosis of
anxiety, depression, PTSD, have experienced sexual trauma (harassment or rape), and
received healthcare services during their pregnancy than did women without a history
of pregnancy loss [14].

Investigators combining both induced abortion and natural loss as forms of pregnancy
loss have found increasing risks of post-pregnancy mental health issues with either type
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of pregnancy loss [12,15,16] but studies directly comparing these two pregnancy
outcomes are rare. A Norwegian single hospital study surveyed women 10 days, six
months, two years and five years after pregnancy termination by either abortion (n=80)
or miscarriage (n=40) using questionnaires to determine perceived quality of life,
depression, anxiety and their feelings about terminating the pregnancy [17]. Women
with abortions had greater feelings of guilt and shame than women with miscarriages at
two and five years after the termination. The 120 participants were 47% of the 255 who
were asked to participate. Of the participants, 91% completed the study. The authors
noted that limitations in their study were a lack of control for both former psychiatric
health status and knowledge of prior and subsequent pregnancy outcomes. Especially
problematic are studies based on non-random samples of women solicited at abortion
clinics. These non-replicable studies are characterized by extremely low participation
rates, high attrition rates, selective reporting and a systematic exclusion of the women at
greatest risk of psychological sequelae [18].

A critical methodological concern in this domain is the determination of the mental
health status of the women in the periods prior to their exposure to a pregnancy loss.
Previous research has claimed that post-abortion rates of first-time psychiatric contact
and first non-fatal suicide attempts are not significantly different than pre-abortion
rates [19,20]. These findings are taken to suggest that women who have an abortion
may be mentally or emotionally troubled before the abortion, and that problems
subsequent to the abortion are not the result of the abortion itself. This dilemma
suggests that the pre- and post-pregnancy outcome periods must be long enough to
allow for the detection of psychological problems and disorders which may gradually
evolve over a reproductive history extending over multiple pregnancy outcomes. In a
previous longitudinal cohort study, we followed Medicaid-eligible women who were or
turned 16 in 1999 for 17 years, recording each subsequent pregnancy outcome and
grouping them into cohorts based on the first pregnancy (live birth, abortion, or
miscarriage) [21]. Since prior research had indicated that women with repeat abortions
are at an increased risk for adverse psychological outcomes and death from all causes,
we determined that further post hoc testing of these cohorts would enable us to address
the long-term mental health consequences of having an abortion as the terminus of the
first pregnancy [22,23]. Further, the characteristics of the dataset and research design
would enable the study to utilize objective paid claims events avoiding the problems
inherent in survey research; utilize a range of outpatient and inpatient treatment events
that provide a comprehensive, composite view of mental health morbidity rather than a
narrowly defined single adverse event; provide precise measurement of the duration of
the exposure to mental health problems before and after the first pregnancy outcome;
and provide an analysis of the mental health consequences of vastly different
reproductive lifetime experiences which are associated with abortion, miscarriage, or
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birth as the first pregnancy outcome. In a recent analysis comparing the birth cohort
with the abortion cohort, we found that having a first-pregnancy abortion was
associated with a significantly greater risk of experiencing a mental health treatment
event following the first pregnancy outcome [24]. In this present analysis, we take a
similar approach to measure differences in mental health treatment utilization between
the abortion and miscarriage cohorts.

Materials & Methods

Data were obtained from the Medicaid Analytic eXtract (MAX) files licensed through
the Centers for Medicare and Medicaid Services (CMS) Chronic Condition Data
Warehouse (CCW), which contain patient-level data for healthcare services provided to
Medicaid enrollees. As described in a previous study, the total analytic dataset
comprises Medicaid-enrolled women 13 years of age and older with a minimum of one
pregnancy from the 17 states that used state funds to cover induced abortions beyond
those eligible for coverage by federal Medicaid [21]. To ensure that no pregnancies
would be missed due to gaps in reporting, for this specific study, our study population
was drawn from the seven states which consistently submitted full Medicaid claims
data for the entire 17-year study period (1999-2015): Connecticut, New Jersey, New
Mexico, New York, Oregon, Vermont, and West Virginia. Similarly, to ensure that no
pregnancies were missed as a result of eligibility gaps, each woman included in the
study population was eligible for Medicaid for at least one month in all years of the
study period. Cohorts were developed from all women who were, or turned, 16 years
old in 1999 based upon their first pregnancy outcome. In a similarly defined population
of women 15 years old in 1999, less than 0.47% had a pregnancy, providing high
confidence that women were assigned to study cohorts based on their first pregnancy
outcomes. This analysis focused on the two cohorts experiencing either a first-
pregnancy abortion or natural loss.

All unique pregnancy outcomes were identified for each Medicaid enrollee using
International Classification of Diseases, Ninth Revision (ICD9) and Tenth Revision
(ICD10) codes: natural loss (a category that includes miscarriage, stillbirth, ectopic
pregnancy, and other pregnancies not ending in induced abortion or live birth)
(ICD9 V27.1, V27.4,V27.7, 630, 631, 633, 634 and ICD10 O00, O01, O02, O03) and
induced abortion (ICD9 635.xx, ICD10 O04, CPT4: 59840, 59841, 59850, 59851, 59852,
59855, 59856, 59857, and HCPCS: 50199, S2260, 52265, 52266, 52267, X7724, X7726,
S0190, S0191). Multiple diagnostic or treatment codes occurring within 30 days of an
induced abortion or natural loss were collapsed into a single outcome using the first
date associated with that series of Medicaid claims. When twins or higher-order
pregnancies resulted in a combination of live birth and natural loss, they were excluded
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from the analysis. Current Procedural Terminology, Fourth Edition (CPT4) and
Healthcare Common Procedure Coding System (HCPCS) codes were also used to
confirm pregnancy outcomes.

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

The analytic strategy was composed of five phases:

1. Each eligible enrollee was assigned to one of two cohorts based upon her first
pregnancy outcome: abortion or natural loss.

2. Using each woman'’s age at her 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 mental health-related events that occurred before and after
the first pregnancy outcome for both cohorts. The outcome variables are three
event categories: a) outpatient visits; b) inpatient hospital admissions; and c)
inpatient hospital days of stay.

4. Cohort-specific rates (per patient, per year) were calculated for each of the
three outcome variables.

5. All cohort rate information was calculated using individual, event level
utilization indicator counts for each woman in each of the pre and post time
periods. For comparisons of the abortion and natural loss cohorts within each
time period for each utilization indicator rate, we used a two-sample t-test for
independent samples. For comparisons within each of the cohorts of the mean
difference between the pre and post period rates we used a paired sample t-test
for dependent analyses.

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 U.S.
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.
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Results

Women whose first pregnancy ends in abortion, compared to women whose first
pregnancy ends in a natural loss or miscarriage, subsequently experience more
pregnancies (3.22 vs. 2.89) and abortions (2.08 vs. 0.64), but fewer births (0.91 vs. 1.11)
and natural losses (0.24 vs. 1.14) per woman. Note that women from the abortion cohort
had 3.25 times as many abortions than women from the natural loss cohort.

As shown in Table 1, 475 (35.7%) of the women in the abortion cohort experienced
14,066 outpatient mental health visits, and 42 (3.1%) experienced 77 mental health
inpatient admissions and 707 days of hospital stay in the period before the first
pregnancy outcome (which was 77.10 months or 6.43 years in duration on average). In
the period after the first pregnancy outcome, which was 126.90 months or 10.57 years
on average, 785 (59.0%) abortion cohort women experienced 46,103 outpatient visits and
105 (7.9%) experienced 334 inpatient admissions and 3,425 days of hospital stay.

Abortion (n=1331) Natural Loss (n=605)
Variable Pre Post Pre Post
Outpatients 475 785 303 399
Inpatients 42 105 39 48
Months/years exposure 77.10/6.43 126.90/10.57 86.08/7.17 117.92/9.83
Age first outcome
No pre use 21.4 yrs 21.8
Pre use 23.1yrs 23.7
Outpatient visits 14066 46103 14221 19755
Inpatient admissions 77 334 142 107
Inpatient days 707 3425 1475 869
Outpatient visit rates™ 1.5934 3.2559 3.1693 3.5942
Inpatient admission rates 0.0076 0.0231 0.0216 0.0227
Inpatient days rates 0.0724 0.2176 0.2002 0.2079

Table 1: Data summary, by cohort, pre and post first pregnancy outcome
*event per patient per year
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Of 605 women in the natural loss cohort, 303 (50.1%) experienced 14,221 outpatient
mental health visits and 39 (6.4%) experienced 142 inpatient admissions and 1,475 days
of hospital stay in the 86.08 months or 7.17 years average exposure before the first
pregnancy outcome. In the period following the first pregnancy outcome, with an
average exposure duration of 117.92 months or 9.83 years, 399 (65.9%) women from the
natural loss cohort experienced 19,775 mental health outpatient visits and 48 (7.9%)
experienced 107 hospital inpatient admissions and 869 days of hospital stay.

In the period before the first pregnancy outcome, all three of the mental health services
utilization rates were statistically significantly higher for the natural loss cohort than for
the abortion cohort. The natural loss cohort mean outpatient visit/patient/year rate was
3.1693; the mean abortion cohort rate was 1.5934; t = 4.55, p < 0.0001. Inpatient
admissions/patient/year rates were: natural loss M = 0.0216; abortion M = 0.0076; t =
3.57, p = 0.0004. Inpatient days of hospital stay/patient/year were: natural loss M =
0.2002; abortion M = 0.0724; t = 2.68, p = 0.0074. The natural loss cohort rate difference is
1.99 times the abortion cohort for outpatient visits, 2.83 times for inpatient admissions
and 2.76 times for days of stay.

In the period after the first pregnancy outcome, the natural loss and abortion cohorts
have nearly identical rates for all three mental health utilization indicators. The natural
loss cohort rate outpatient visits/patient/year is still slightly higher than the abortion
cohort (natural loss M = 3.5942, abortion M = 3.2559) and the inpatient admissions rate
(natural loss M = 0.0227, abortion M = 0.0231) and hospital days rate (natural loss M =
0.2079, abortion M = 0.2176) are now marginally lower for the natural loss cohort.
However, none of the post-pregnancy between group outcome rate differences are
significantly different (Table 2).
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N Mean Std SE T value Pr>(t)
Outpatient Visit Rate Pre

Abortion 1331 1.5934 6.0354  0.057 4.55 <.0001
Natural Loss 605 3.1693 8.9027  0.035

Outpatient Visit Rate Post

Abortion 1331 3.2559 11.54 0.3164  0.62 0.5342 (NS)
Natural Loss 605 3.5942 10.059  0.409

Inpatient Admission Rate Pre

Abortion 1331 0.0076 0.058 0.0016  3.57 0.0004
Natural Loss 605 0.0216 0.1135  0.0046

Inpatient Admission Rate Post

Abortion 1331 0.0231 0.1603  0.0044  0.1545 0.962 (NS)
Natural Loss 605 0.0227 0.1185  0.0048

Inpatient Days Rate Pre

Abortion 1331 0.0724 0.6703  0.0184  2.68 0.0074
Natural Loss 605 0.2002 1.4267  0.08

Inpatient Days Rate Post

Abortion 1331 0.2176 2.0641 0.0266 0.1 0.919 (NS)
Natural Loss 605 0.2079 1.6336  0.0664

Table 2: Between cohorts independent sample t-tests

The differences in mental health utilization before and after the first pregnancy outcome
were all statistically significant for the abortion cohort. For the rate of outpatient
visits/patient/year, the abortion cohort mean difference (MD), or the post-period mean
minus the pre-period mean, is 1.6624, t = 5.16, p <.0001, and represents a doubling of
the rate (2.04 times). The inpatient hospital admissions/patient/year rate MD is 0.0154, t
=3.16, p =0.0003, and represents a 3.02 times pre to post increase. The inpatient hospital
days/patient/year rate MD is 0.1452, t = 2.54, p = 0.0112, and represents a 3.00 times pre
to post increase. For the natural loss cohort, none of the pre to post rate increases are
significant. The post rate represents 1.13 times the pre rate for outpatient visits; and 1.05
and 1.04 times the pre rates for inpatient admissions and days of stay, respectively, per
patient per year (Table 3, Figures 1, 2, 3).
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Abortion (n=1331)
Outpatient Visits
Inpatient Admissions
Inpatient Days
Natural Loss (n=605)
Outpatient Visits
Inpatient Admissions

Inpatient Days

Mean difference Std SE

1.6624
0.0154
0.1452

0.4249
0.0011
0.0077

11.76 0.3225
0.1557 0.0043
2.0847 0.0571

10.7017  0.4351
0.1065 0.0043
1.1571 0.047

T value

5.16
3.16
2.54

0.98
0.26
0.16

Table 3: Within cohorts, pre to post, paired (dependent) samples t-tests
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Discussion

Although there is an extensive literature which independently links both natural losses
and induced abortion to an elevated risk of mental health disorders, very little attention
has been given to directly comparing the mental health consequences of natural losses
and induced abortions. The present study reveals that rates of subsequent utilization of
mental health services significantly increase after a first pregnancy ending in abortion
compared to a first pregnancy ending in a natural loss. In the periods before and after
the first pregnancy outcome, women with first pregnancy abortions doubled their rate
of mental health outpatient visits and tripled their rate of inpatient hospital psychiatric
admissions and days of hospital stay. By contrast, women with first pregnancy
miscarriages had no statistically significant increase in either outpatient or inpatient
mental health services utilization from the pre to the post periods.

Abortion is associated with complicated grief, substance use disorders, affective
disorders, eating disorders and self-destructive behaviors [1,9,10,25,26]. While both
natural losses and unwanted abortions may trigger a grief process, social and
interpersonal issues may make it more difficult to complete the grief process after an
unwanted abortion [1,27,28]. Any resulting complicated, disenfranchised, or impacted
grief may contribute to affective and behavioral disorders, especially when there are
pre-existing issues [1,28]. There is substantial evidence that the negative psychological
effects associated with abortion are greatest among those women who feel pressured to
have abortions contrary to their own personal values and preferences [8,29-31]. The fact
that a first abortion increases the risk of multiple abortions [32,33], each of which may
increase the risk of mental health issues, may be greater than the similar risks associated
with multiple natural losses. This elevated risk of multiple abortions when a first
pregnancy ends in abortion [33], may predispose women to a cascade of mental health
problems.

Contributing to this relatively flat rate of pre- to post-first pregnancy mental health
utilization for women with first pregnancy natural losses is their significantly higher
pre-pregnancy mental health morbidity compared to women with first pregnancy
abortions. Prior to the first pregnancy, women who will have miscarriages had twice
the outpatient use and two and one-half times the inpatient admissions and days of stay
than women who subsequently had first pregnancy abortions. While there is some
overlap in treatment protocols for complications of induced abortion and spontaneous
miscarriage, our findings underscore the disparate impact of these two pregnancy
outcomes on patients” mental health both before and after the first pregnancy outcome.
Healthcare providers should be aware of the diverse needs of Medicaid recipients
experiencing abortion versus miscarriage and be prepared to offer appropriate mental
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healthcare. Patients presenting with symptoms of pregnancy loss should be screened
for the type of loss.

Advanced maternal age and chromosomal abnormalities (aneuploidy) have been long
associated with an increased risk of miscarriage [34,35]. Most of the available research,
however, has looked at the question of whether a miscarriage is a causal factor
predisposing a woman to some psychiatric disorder in the post-pregnancy period.
Recent research assessed whether psychiatric disorders in the prior period were
associated with an increased risk of miscarriage [36]. Using all the registered
pregnancies in Norway between 2010-2016, the researchers determined that a wide
range of psychiatric disorders in the pre-pregnancy period were associated with an
increased risk of miscarriage: bipolar disorders, personality disorders, anxiety,
depression, somatoform disorders and eating disorders. The findings of our research
are consistent with these results. Our findings are also consistent with analyses from the
National Longitudinal Study of Adolescent to Adult Health which revealed that
induced abortion is an independent risk factor for mental health disorders even after
controlling for over 20 confounding variables, including prior mental health [8,9].

Our study has limitations. The study population is composed of Medicaid-eligible
women and, as a result, these findings are not generalizable to a population of different
sociodemographic composition. Services received outside the Medicaid program,
regardless of Medicaid eligibility, will not appear in this data. While the use of a
comprehensive aggregated index of mental health problems across a 17-year
observation period is a strength of our study design, it does not allow conclusions
regarding a first pregnancy miscarriage or abortion and any specific mental health
illness, disorder, or problem. Similarly, the cohort as the unit of analysis may mask any
number of associations that could be specific to some subpopulation of the cohort; e.g.,
post-pregnancy outcome utilization for women with and without histories of specific
mental illness. Our study focused on the quantity of mental health events but did not
evaluate the severity of events nor the specific diagnoses. These could be areas of future
research. Our study utilized three coding systems applied to the Medicaid claims paid:
the International Classification of Diseases (ICD) ninth and tenth revisions; the Current
Procedural Terminology, Fourth Edition (CPT4); the Healthcare Common Procedure
Coding System (HCPCS). There are limitations with the use of coding systems applied
to research rather than administrative purposes: diagnoses not relevant to payment
tend to be underreported; there is often variability in coding practices across hospitals
and geographic regions; coding may be inaccurate due to upcoding, reflecting the “code
creep” resulting from approaches to maximize payment; and the simple inability of any
coding system to capture the clinical detail that may be available in the notes of the total
medical record [37].
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Conclusions

Our study has important clinical significance. In the period following the outcome of a
tirst pregnancy, abortion is associated with significantly higher utilization rates for both
outpatient and inpatient mental health services than is a natural loss or miscarriage.
Health care providers should be aware of and attentive to the increase in mental health
utilization that may occur after induced abortion. Clinicians typically understand that a
woman who has undergone a miscarriage will experience grief and a sense of loss, but
may easily overlook the issues that women face following abortion. Women with first
pregnancy abortions, on average, have more than three times as many subsequent
abortions during the reproductive period than women with first pregnancy
miscarriages. Therefore, the influence of multiple or repeat abortions contributes to this
difference and also supports the conclusion that induced abortion is an independent
risk factor for mental health disorders. Increased attentiveness to this risk by health care
providers may enable patients to have earlier access to mental health services and
increased access to available resources. High levels of mental health morbidity prior to
the first pregnancy outcome for women who subsequently miscarry suggests that
mental health problems may be a risk factor for unwanted pregnancy loss.
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