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Researchers who study women’s psychological adjust-
ment to abortion have faced a number of major
methodological problems. Most published studies

contain little or no objective information about women’s
psychological state before conception and are also limited
in their follow-up to an evaluation a few months, weeks or
even hours after an abortion.1,2

The importance of longer-term evaluation has been under-
scored by several recent studies showing delayed reactions to
abortion among a minority of women.3–5 Major and colleagues,3
for example, carried out an investigation analyzing the psycho-
logical state of women 1 hour before abortion and 1 hour,
1 month and 2 years post abortion. In the post-abortion inter-
views, they found that depression, negative emotions and dis-
satisfaction with the abortion decision increased with time.

Other problems faced by researchers in this field are
high attrition rates among women between the time of
their abortion and subsequent interviews and concealment
of past abortions. Fifty percent to 60% attrition or conceal-
ment rates are common.3,6,7

The problems of concealment, nonparticipation, insuffi-
cient time for follow-up and lack of information about pre-
vious psychological condition can be circumvented by
means of record-based investigations. Unfortunately, very
little research of this type has been conducted. The one im-
portant and widely cited exception is a record-based study
by David and colleagues.8 They used a Danish registry sys-
tem to examine psychiatric admissions for 3 months post
partum and post abortion for all residents under the age of
50 years and found that the overall rate of psychiatric ad-
mission was 18.4 per 10 000 population for women who
had had an abortion and 12.0 per 10 000 population for
women who had given birth.

The goal of the present investigation was to further pre-
vious record-based research by examining psychiatric ad-
missions relative to previous pregnancy outcome over a
longer period of time, while controlling for previous psy-
chiatric history, socioeconomic status, age and months of
eligibility for state-funded medical care. In addition, the
present study examined specific diagnoses among women
admitted for psychiatric treatment, because the literature
shows that the psychiatric illnesses most likely to be associ-
ated with previous abortion are psychotic, neurotic and af-
fective in type.5,9–11 Women who have had an abortion also
have significantly higher depression scores compared with
women who carry unintended pregnancies to term.12 Addi-
tional research has shown that a small percentage of women
(from 1.4%3 to 18.8%13 ) experience abortion as a traumatic
event resulting in the symptoms of post-traumatic stress
disorder.14

Methods

The California Department of Health Services (DHS) identi-
fied 249 625 women who had received funding for either an abor-
tion or delivery in calendar year 1989 under the government-
funded medical insurance program for low-income individuals
known as Medi-Cal. In that year, pregnant women were eligible if
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Abstract

Background: Controversy exists about whether abortion or child-
birth is associated with greater psychological risks. We com-
pared psychiatric admission rates of women in time periods
from 90 days to 4 years after either abortion or childbirth.

Methods: We used California Medicaid (Medi-Cal) records of
women aged 13–49 years at the time of either abortion or child-
birth during 1989. Only women who had no psychiatric admis-
sions or pregnancy events during the year before the target preg-
nancy event were included (n = 56 741). Psychiatric admissions
were examined using logistic regression analyses, controlling for
age and months of eligibility for Medi-Cal services.

Results: Overall, women who had had an abortion had a signifi-
cantly higher relative risk of psychiatric admission compared
with women who had delivered for every time period exam-
ined. Significant differences by major diagnostic categories
were found for adjustment reactions (odds ratio [OR] 2.1, 95%
confidence interval [CI] 1.1–4.1), single-episode (OR 1.9,
95% CI 1.3–2.9) and recurrent depressive psychosis (OR 2.1,
95% CI 1.3–3.5), and bipolar disorder (OR 3.0, 95% CI
1.5–6.0).  Significant differences were also observed when the
results were stratified by age.

Interpretation: Subsequent psychiatric admissions are more com-
mon among low-income women who have an induced abor-
tion than among those who carry a pregnancy to term, both in
the short and longer term.
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their family income was less than 185% of the federally defined
poverty level. About 27% of all abortions and 34% of all inpatient
deliveries in California in 1989 were funded by Medi-Cal.15,16 Of
this population, 194 694 (104 078 who had a delivery, 89 716 who
had 1 or more abortions) were citizens whose beneficiary identifi-
cation codes could be linked to valid social security numbers and at
least 1 pregnancy event. All Medi-Cal “short paid claim” records
for these women were obtained for 6 fiscal years beginning in July
1988 and extending through June 1994. Because the last target
pregnancy date was Dec. 31, 1989, the maximum time period we
could examine subsequent to all target pregnancies was 4.5 years.
Encrypted social security numbers were provided for patient iden-
tification. Marital status information was not provided.

Screening for aberrant and missing data resulted in the elimina-
tion of 56 028 cases (21 494 who did not have abortions, 34 534
who did have abortions) for the following reasons: (1) costs associ-
ated with the target pregnancy event were below US$100 (suggest-
ing that only counselling for a possible procedure was received); (2)
the abortion was identified as illegal or unknown (clinical modifi-
cation of the International Classification of Diseases, 9th revision17

[ICD-9-CM] codes 636 and 637); (3) the reported age of the indi-
vidual was below 13 years or above 49 years at the time of their
first pregnancy event; (4) the first pregnancy event occurred after
1989; (5) complete information for months of Medi-Cal eligibility
was not available; or (6) the age recorded for an individual woman
in the medical records could not be reasonably verified by refer-
ence to multiple records. The latter provision was employed to
identify cases of either insurance fraud or data entry errors.

The cleaned data set left 138 666 cases for examination. Three
additional criteria were then applied to arrive at the final study
population. To avoid confounding effects, women who carried a
pregnancy to term but had a known subsequent abortion were ex-
cluded. In addition, to ensure that we could control for at least
1 year of previous psychiatric and obstetric history, we selected
only the cases of women who had their first known abortion or
delivery between July 1 and Dec. 31, 1989. All cases where
women had inpatient psychiatric treatment during the year before
the target event (n = 108: 58 women who did have abortions, 50
women who did not have abortions) were then eliminated.

From the final population (n = 56 741), all women whose first

known pregnancy in the target time period ended in abortion were
selected as our case population (n = 15 299). All women whose preg-
nancy ended in delivery of a live birth and who had no known subse-
quent abortions were selected as the control group (n = 41 442).

Procedure codes relating to inpatient psychiatric claims (ICD-9
3-digit codes from 290–316) were extracted from the Medi-Cal
claims file and matched by encrypted social security numbers to
those women. Both age (r = 0.011, p < 0.008) and months of Medi-
Cal eligibility (r = 0.054, p < 0.0001) were correlated with psychi-
atric admission and were, thus, used as covariates in every analysis.

Logistic regression analyses were carried out using psychiatric
admission within 90 days, 180 days, 1 year (cumulatively) and dur-
ing the second, third and fourth years (individually) after the first
pregnancy event. Odds ratios and the total rate of admissions per
100 000 women were calculated for both the case and control
groups. Admission rates were calculated after statistically remov-
ing the effects of age and months of eligibility during each time
period specified. Univariate analyses were carried out in order to
obtain the adjusted figures per 100 000 population. The results
were further refined by stratification by age at the time of the first
pregnancy event.

Analyses were also carried out by major ICD-9 diagnostic cat-
egories. We grouped these as schizophrenic disorders (code 295),
single-episode (296.2) and recurrent (296.3) depressive psychosis,
bipolar disorder (296.4–296.8), nonorganic psychoses (298), neu-
rotic disorders (300), adjustment reactions (309), depressive disor-
der not classified elsewhere (311) and all other psychiatric codes.
The codes for the first psychiatric admissions were used for these
analyses. Only first-time admissions throughout the 4 years after
the target pregnancy date were examined.

Results

The mean age of the women who delivered was 25.5 (stan-
dard deviation [SD] 5.8) years at the time of birth; the mean
age of women who had an abortion was 24.8 (SD 6.1) years
at the time of abortion. The mean number of months eligi-
ble for Medi-Cal assistance within the 4 years after the
target pregnancy event was 27.3 (SD 18.4) months among

women who delivered and 31.4 (SD 17.6) months
among women who had an abortion.

Thirty-one women had their first admission
for psychiatric treatment within the first 90 days,
56 were admitted within the first 180 days, 104
were admitted within the first year, 84 were ad-
mitted during the second year, 110 were admit-
ted during the third year and 136 were admitted
during the fourth year after the first pregnancy
event. In total, 434 different women were ad-
mitted at least once for inpatient psychiatric
treatment within 4 years after their first known
abortion or delivery.

The raw totals and adjusted psychiatric ad-
mission rates for the 2 groups are presented in
Tables 1 and 2, as well as adjusted odds ratios
with 95% confidence intervals. As seen in Table
1, women who had abortions had a significantly
higher inpatient admission rate than women
who delivered during each time period analyzed.
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Table 1: First-time psychiatric admissions stratified by time
of occurrence after pregnancy event

Absolute no. of admissions
(adjusted rate† per 100 000 women

per year)

Length of time since
pregnancy event*

Delivery group
n = 41 442

Abortion group
n = 15 299

Adjusted OR
(95% CI)†

90 d 15 (152.5) 16 (408.4) 2.6 (1.3–5.3)‡
180 d 30 (150.7) 26 (334.2) 2.2 (1.3–3.7)‡
Year 1 58 (145.3) 46 (286.1) 1.9 (1.3–2.8)‡
Year 2 45 (113.5) 39 (241.6) 2.1 (1.3–3.2)‡
Year 3 66 (166.2) 44 (268.8) 1.6 (1.1–2.3)§
Year 4 84 (208.3) 52 (324.6) 1.5 (1.1–2.1)§

Note: OR = odds ratio, CI = confidence interval.
*180 days and Year 1 are cumulative. Years 2, 3 and 4 show first-time admissions during only those
individual years.
†Adjusted for age and months of eligibility for Medi-Cal up to the end of the time period analyzed.
‡p < 0.01
§p < 0.05.



The highest odds ratio was found for the first 90 days after
the pregnancy event, with women who had had an abortion
being 2.6 times more likely to be admitted for psychiatric
treatment than women who had delivered. The odds ratios
tended to decrease over time.

Table 2 shows psychiatric admission rates over the 4-
year period stratified by age at the time of the first preg-
nancy event. Higher rates for psychiatric admissions among
women who had abortions were observed relative to all age
groups, but significant differences at the 95% confidence
limit were only demonstrated among women aged 13–19
years, 20–24 years and 35–49 years.

Regarding specific diagnoses, Table 3 shows that women
who had an abortion had significantly higher rates of admis-
sion among the categories of adjustment reaction (odds ra-

tio [OR] 2.1, 95% confidence interval [CI] 1.1–4.1), single-
episode depressive psychosis (OR 1.9, 95% CI 1.3–2.9), re-
current depressive psychosis (OR 2.1, 95% CI 1.3–3.5) and
bipolar disorder (OR 3.0, 95% CI 1.5–6.0). The most com-
mon diagnosis for psychiatric admission to hospital was
single-episode depressive psychosis, which made up 21.7%
of admissions for women who did not have an abortion and
24.3% of admissions for women who had an abortion.

Interpretation

The present study revealed that psychiatric admission
rates subsequent to the target pregnancy event were signifi-
cantly higher for women who had had an abortion com-
pared with women who had delivered during every time
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Table 2: Pregnancy outcome and first-time psychiatric admission rates for 4 years
after pregnancy event by age group

Psychiatric admissions

Outcome of pregnancy
(total no.)

Absolute no.
(adjusted rate* per 100 000 women)

Age at time of
pregnancy, yr Delivery Abortion Delivery group Abortion group

Adjusted OR
(95% CI)*

13–19 6428 3143 32 (517.0) 30   (915.4) 1.8 (1.1–2.9)†
20–24 13 804 4983 71 (537.3) 59 (1120.3) 2.0 (1.4–2.9)‡
25–29 11 312 3882 79 (739.5) 46 (1065.2) 1.4 (1.0–2.0)
30–34 6548 2100 46 (737.5) 27 (1176.5) 1.6 (1.0–2.5)
35–49 3350 1191 25 (788.4) 19 (1476.7) 1.8 (1.0–3.4)†
All 41 442 15 299 253 (634.8) 181 (1117.1) 1.7 (1.4–2.1)‡
*Adjusted for age and months of eligibility for Medi-Cal up to the end of the time period analyzed.
†p < 0.05.
‡p < 0.0001.

Table 3: First-time psychiatric admission rates for 4 years after pregnancy event
by ICD-917 diagnosis

Absolute no. of admissions
(adjusted rate* per 100 000 women)

Admitting diagnosis
(ICD-9 code)

Delivery group
n = 41 442

Abortion group
n = 15 299

Adjusted OR
(95% CI)*

Overall 253 (634.8) 181 (1117.1) 1.7 (1.4–2.1)†
Adjustment reaction (309) 18   (45.7) 16     (98.4) 2.1 (1.1–4.1)‡
Depressive psychosis, single episode
(296.2) 55 (138.3) 44   (272.4) 1.9 (1.3–2.9)§
Depressive psychosis, recurrent episode
(296.3) 33   (83.1) 29   (180.2) 2.1 (1.3–3.5)§
Bipolar disorder (296.4–296.8) 14   (34.9) 17   (108.1) 3.0 (1.5–6.0)§
Neurotic disorders (300) 16   (39.9) 11     (68.4) 1.7 (0.8–3.6)
Depression not elsewhere classified (311) 11   (28.0) 7     (41.9) 1.5 (0.6–3.8)
Nonorganic psychoses (298) 26   (64.7) 13     (79.7) 1.2 (0.6–2.3)
Schizophrenic disorders (295) 48 (119.0) 23   (141.7) 1.2 (0.7–1.9)
Other 32   (81.2) 21   (126.4) 1.5 (0.9–2.6)

*Adjusted for age and months of eligibility for Medi-Cal up to the end of the time period analyzed.
†p < 0.0001.
‡p < 0.05.
§p < 0.01.



period examined. The greatest difference in admission rates
occurred in the first 90 days. This was a counterintuitive
result, because one would expect women who experience
postpartum depression to be at greatest risk of admission
within the first 90 days of delivery, whereas women who
have an abortion would seem most likely to experience
their highest levels of relief soon after the abortion.3

The differences in admission rates based on diagnoses
(Table 3) are relatively consistent with those previously
described.5,9–14 The observed associations may be the result
of less social support for women who have an abortion
compared with women who deliver,18,19 reactions to abor-
tion itself12–14,20 or common risk factors among mentally ill
women and those who have abortions that have not yet
been identified.

This investigation adds to the work of David and col-
leagues8 by revealing differences over a longer period of
time. In addition, David and colleagues did not control for
socioeconomic status, which may be an important variable
in both post-abortion and postpartum adjustments. Our
data controls for socioeconomic status by using only
women from the lowest socioeconomic group in the
United States. This strength, however, also limits our abil-
ity to draw any conclusions from these findings regarding
women of other socioeconomic groups.

Unfortunately, we were unable to examine or control
for the potential effect of marital status. David and col-
leagues8 found that the greatest disparity in admission rates
was among separated, widowed or divorced women. This
suggests that social support following an abortion may be a
significant mediator of adjustment.

The greatest limitation of this study is lack of access to
complete medical histories. Both psychiatric admissions
and pregnancy events that occurred more than 1 year be-
fore the period examined are unknown. Because our own
findings reveal that observed differences persist beyond
1 year, the inclusion of women in our childbirth group who
actually had a history of abortion is likely to have diluted
the observed differences. Differences in earlier mental
health history, more than a year before the pregnancy, may
also have influenced the results. Even during the course of
the years for which data were available, information gaps
are also created by lapses of eligibility for Medi-Cal. These
shortcomings could be eliminated, however, by using na-
tional, centralized medical records, such as those in Finland
and Denmark, which contain complete records of obstetric
and psychiatric treatments.

Additional research, using data that encompass complete
medical histories, is strongly recommended. Clinicians who
are alert to a patient’s history of pregnancy loss may be bet-
ter able to identify women who would benefit from a refer-
ral for counselling.
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