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Abstract Despite of the controversy of antidepressant use during the gestational period, the reported
antidepressant use at any time during pregnancy has increased. Our study assessed antidepressant prescription
medication use patterns during pregnancy among insured, low-income women in the United States. This
retrospective study used South Carolina Medicaid claims data (2004-2009). Included were pregnant women (> 18
years) with single or multiparous live birth(s) with a diagnosis for major depression or reported pharmacy claims for
antidepressant prescriptions 1 year before becoming pregnant or while pregnant. Antidepressant prevalence prior to
and during pregnancy, type of antidepressant, and trimester when the antidepressant use started, characterized
antidepressant prescription use patterns. Among 24,077 pregnant women with live births, the prevalence of
antidepressant use before becoming pregnant and during pregnancy was 5.5% and 6% respectively. A total of 3,237
pregnant women met inclusion criteria. Of the 1,456 women prescribed antidepressants during pregnancy, 16%
showed a history of major depression predating their pregnancy and 67% initiated antidepressant medications after
becoming pregnant. Nearly 80% took selective serotonin reuptake inhibitors (SSRISs) during pregnancy, and 32%
initiated antidepressants during the first trimester. Age, race, and preexisting depression were associated with
antidepressant use. In pregnant, insured low-income women, the majority prescribed antidepressants were new users.
Pharmacologic treatment for pregnant women with depressive symptoms, particularly in newly diagnosed major

depression remains challenging.
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1. Introduction

Depression affects approximately one in ten U.S. adults
and is associated with negative health outcomes in several
chronic diseases, such as arthritis, asthma, cardiovascular
disease, cancer, diabetes, and obesity [1,2,3,4,5].
According to a report by the American Congress of
Obstetricians and Gynecologists, the percentage of women
experiencing depressive disorders during pregnancy
ranges from 14% to 23% [6]. This suggests many women
may take an antidepressant at some time during pregnancy
[7]. However, pregnant women with depression face
complicated treatment decisions due to either the risk
associated with not treating depression or the risks
associated with antidepressant use. Studies report both
depressive symptoms and antidepressant exposure during
pregnancy as being associated with fetal growth changes
and shorter gestations [7,8,9,10]. In addition, women who
discontinue antidepressant during pregnancy are more
likely to experience relapse of depression and withdrawal
symptoms, which might affect both maternal and newborn
outcomes [11,12,13]. Understanding patterns of antidepressant
use in pregnant women may assist clinicians in developing
antidepressant treatment plan to optimize outcomes.

Low socio-economic status is associated with
depression. Studies show individuals who have less than a
high school education, are unable to work, are
unemployed, or are without health insurance are more
likely to have more severe depressive symptoms [2,14,15].
Hayes et al report that antidepressant use during
pregnancy for women enrolled in Medicaid as being
associated with preterm birth and infant convulsions [16].
However, there is limited information from most recent
year data regarding antidepressant prescription medication
use to treat major depression during pregnancy in
underprivileged  populations.  Thus, understanding
antidepressant medication use patterns in low-income
pregnant women may assist policymakers and health care
professionals in identifying obstacles to depressive
disorders management during pregnancy and identifying
factors important to devising individualized care and
improving depressive disorder outcomes in women during
pregnancy.

To address medication use as a depression treatment
option in low-income pregnant women, we utilized South
Carolina Medicaid claims data to identify a patient
population that would most closely represent our target
population. We hypothesize that patient characteristics
including demographics and previous clinical history and
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medical utilization before pregnancy might affect the
receipt of maternal antidepressant treatment. Our
objectives were (1) to describe antidepressant prescription
medication use patterns in low-income, insured women
during pregnancy; (2) to identify patient characteristics
that predict the likelihood of antidepressant use during
pregnancy.

2. Methods

This was a retrospective cohort study covering the years
2004-2009 among South Carolina Medicaid female
enrollees ages 18 years and older, with single or
multiparous live births during the study period and who
showed a primary diagnosis for major depression or used
antidepressants during the entire time in the one year prior
to becoming pregnant or at any time during pregnancy.
The date of pregnancy was calculated as 280 days prior to
a maternal delivery. The pregnant women included in our
study were required to show continuous Medicaid
enrollment at least 1 year before and 1 year after
pregnancy. Women with diagnosis for schizophrenia or
bipolar disorders, as well as those with any antipsychotic
medication claim during the eligibility period were
excluded from the study. All medical conditions were
identified from medical claims using the International
Classification of Diseases, 9th revision, Clinical
Modification  (ICD-9-CM)  codes.  Antidepressant
prescription medications were identified from pharmacy
claims by national drug codes. If a woman had more than
one maternal delivery during the study period, the first
delivery meeting eligibility criteria was included for
analysis.

Individuals were followed from the calculated date of
conception until delivery. Women with a primary
diagnosis of major depression at any time during the 365
days before the calculated date of conception were defined
as patients with a history of depression pre-dating
pregnancy. Women with at least one antidepressant claim
in one year before pregnancy were defined as patients
with history of antidepressant use before pregnancy.
Women with a primary diagnosis of major depression
during pregnancy were defined as patients with depression
during pregnancy. Women with at least one antidepressant
claim from the calculated date of conception until the date
of delivery were defined as patients using antidepressants
during pregnancy. We divided the cohort into four groups:
(1) women with a major depression diagnosis and
antidepressant  prescription medication use during
pregnancy; (2) women with a major depression diagnosis
and no antidepressant prescription medication use during
pregnancy; (3) women without a diagnosis for major
depression and who used antidepressant prescription
medications during pregnancy; (4) women without major
depression diagnosis and who did not use antidepressant
prescription medications during pregnancy.

This study assessed antidepressant prescription
medication use patterns during pregnancy among the
aforementioned four groups, by focusing on: (1)
antidepressant prescription medication use by drug class;
(2) total number of antidepressant prescription
medications used; and (3) trimester the pregnant woman
initiated antidepressant prescription medication use. The

major outcome of interest was the likelihood of
antidepressant use during pregnancy. Potential predictors
assessed included age, race, depression and antidepressant
use history before becoming pregnant, comorbidity, and
medical utilization at any time during the 365 days before
the calculated date of conception. The Charlson
comorbidity index was used to create a weighted score
(ranging from 1-6) to assess comorbidity severity. ICD-9-
CM codes identified comorbid conditions from Medicaid
claims data.

Descriptive and basic statistics (one way ANOVA tests
for continuous variables and Chi-square (3°) tests for
categorical variables) were used to describe and compare
characteristics and antidepressant use patterns from the
calculated date of conception until the date of delivery for
the study population. A logistic regression model was
applied to identify significant predictors associated with
antidepressant use during pregnancy. The level of
statistical significance was set at a = 0.05 for all analyses.
All data analyses were performed using SAS 9.2 (SAS
Institute, Cary, NC). The study protocol was approved by
the Institutional Review Board at University of South
Carolina.

3. Results

The South Carolina Medicaid claims data reported a
total of 24,077 live births in the period between January 1,
2004 and December 31, 2009 in women with continuous
enrollment in Medicaid one year before and one year after
pregnancy. Of those, 1344 women (5.5%) used
antidepressants before becoming pregnant and 1456
women (6.0%) had exposure to antidepressants during
pregnancy. Of the 3,237 pregnant women who met our
inclusion criteria (Figure 1), 13.5% (n = 438) were
diagnosed with major depression and used antidepressants
during pregnancy (group 1), 27.4% (n = 887) were
diagnosed with major depression and did not use
antidepressants during pregnancy (group 2), 31.4% (n =
1018) were not diagnosed with major depression but used
antidepressants during pregnancy (group 3), and the rest
27.6% (n = 894) were not diagnosed with major
depression and did not use antidepressants during
pregnancy either (group 4). Baseline characteristics of the
study population are shown in Table 1. Of 1456 women
who used antidepressants during pregnancy (groups 1 and
3), 16% (n = 236) had history of a diagnosis for major
depression and 33% (n = 484) used antidepressants before
becoming pregnant. Of 1718 women who did not use
antidepressants during pregnancy (groups 2 and 4), 34%
(n = 580) had history of a diagnosis for major depression
and 50% (n = 860) used antidepressants before becoming
pregnant. Those included were predominately Caucasian
(72%), and averaged 25 years of age at the date of live
birth delivery. Medical utilization during the one year
before pregnancy was significantly different among all
four groups.

Antidepressant use patterns during pregnancy results
are shown in Table 2. Of the 1456 women who used
antidepressants during pregnancy, 30% (n = 438) had a
diagnosis of major depression, nearly 75% used SSRI, and
14% used two or more antidepressants. Thirty two percent,
43% and 25% of women initiated antidepressant
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pharmacologic intervention at the first, second, and third
trimesters during pregnancy respectively. Women with a
diagnosis of major depression during pregnancy appear to
be more likely to initiate antidepressant prescription
medications in the first trimester.

Results of the logistic regression model are shown in
Table 3. After adjusting for all other confounders, every
one year increase in age was associated with a 5%
increase in the odds of antidepressant use during

pregnancy. Non-Caucasian women were 59% less likely
to use antidepressants during pregnancy than Caucasian
women. Women with a history of a major depression
diagnosis before becoming pregnant showed 35% lower
odds of antidepressant use during pregnancy. The
likelihood of antidepressant use during pregnancy was
reduced by 20% in women with at least one emergency
department (ED) visit before becoming pregnant.

Women with live birth(s) and continuous enrollment in South Carolina Medicaid for the vears 2004-2009
(n=24.077)

v

Women with major depression or antidepressant use 1 year before becoming pregnant or while pregnant
(n=3237)

h 4

v

Women with major depression during
pregnancy (n=1325)

Women without major depression during
pregnancy (n=1.912)

Group 1: Women
with diagnosis for
major depression
and antidepressant

use during
pregnancy (n=438)

Group 2: Women
with diagnosis for
major depression
and without
antidepressant use
duringpregnancy
(n=887)

Group 3: Women
without diagnosis for
major depression and
with antidepressant
use during pregnancy
(n=1018)

Figure 1. Patient selection

Table 1. Characteristics of study population

/ Group 4: Women \

without diagnosis for
major depression and
antidepressantuse
during pregnancy
(with history of
depression or
antidepressantuse
before pregnancy)

(n=894)

-/

Group 1*

Group 2*

Group 3*

Group 4*

Variable All (n=3237) (n=438) (n=887) (n=1018) (n=894) P-value
Age , years, Mean (SD) 24.7 (5.8) 25.5 (5.6) 24.3 (5.5) 25.3 (6.0) 24.0 (5.5) <0.001
<25, n(%) 2060 (63.6) 251 (57.3) 601 (67.8) 609 (59.8) 599 (67.0) <0.001
> 25, n(%) 1177 (36.4) 187 (42.7) 286 (32.2) 409 (40.2) 295 (33.0)
Race, n(%) <0.001
Caucasian 2337 (72.2) 350 (79.9) 612 (69.0) 808 (79.4) 567 (63.4)
African American 840 (25.9) 72 (16.4) 264 (29.8) 190 (18.7) 314 (35.1)
Other 60 (1.9) 16 (3.7) 11(1.2) 20 (1.9) 13 (1.5)
Charlson °°m°(r§g’)'ty score, mean 0.12 (0.75) 0.10 (0.69) 0.07 (0.56) 0.10 (0.70) 0.19 (0.96) 0.005
0-2, n(%) 3188 (98.5) 434 (99.1) 879 (99.1) 1003 (98.5) 872 (97.5) 0.178
3-4, n(%) 28(0.9) 2(0.5) 5(0.6) 9(0.9) 12 (1.4)
>5,n(%) 21(0.7) 2(0.4) 3(0.3) 6 (0.6) 10 (1.1)
Medical utilization in 1 year before
pregnancy
Office visit, mean (SD) 4.6 (6.0) 45 (6.8) 3.8(5.6) 3.6 (5.9) 6.1 (5.6) <0.001
Outpatient visits, mean (SD) 1.4 (2.8) 1.4 (3.0) 1.0 (2.4) 1.3(3.1) 1.7 (2.6) <0.001
Emergency room, n(%) 1338 (41.3) 183 (41.8) 302 (34.1) 330 (32.4) 523(58.5) <0.001
Hospitalization, n(%) 613 (18.9) 87 (19.9) 152 (17.1) 163 (16.0) 211 (23.6) <0.001
History of depression and
antidepressant use in 1 year before
pregnancy
Diagnosis of depression, n(%) 816 (25.2) 121 (27.6) 148 (16.7) 115 (11.3) 432 (48.3) <0.001
Antidepressant use, n(%) 1344 (41.5) 192 (43.8) 148 (16.7) 292 (28.7) 712 (79.6) <0.001

*Group 1: Women with depression diagnosis and antidepressant use during pregnancy; Group 2: Women with depression diagnosis and without

antidepressant use during pregnancy; Group 3: Women without depression diagnosis and with antidepressant use; Group 4: Women without depression
diagnosis and antidepressant use during pregnancy (with history of depression or antidepressant use before pregnancy)

SD: Standard deviation
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Table 2. Antidepressant use patterns in women during pregnancy

With depression diagnosis

Without depression diagnosis

Variable All (n=1456) (n=438) (n=1018) P-value
Type of antidepressant use
SSRI 1071 (73.6) 340 (77.6) 731 (71.8) 0.021
SNRI 105 (7.2) 51 (11.7) 54 (5.3) <0.001
TCA 103 (7.0) 34 (7.8) 69 (6.8) 0.502
Miscellaneous 335 (23.0) 95 (21.7) 240 (23.6) 0.433
No. of antidepressant use <0.001
1 1260(86.5) 351(80.2) 909 (89.3)
2 173 (11.9) 75 (17.1) 98(9.6)
>2 23(1.6) 12 (2.7) 11(1.1)
Trimester initiating therapy <0.001
1st trimester 467 (32.1) 182 (41.6) 285 (28.0)
2nd trimester 627 (43.1) 164 (37.4) 463 (45.5)
3rd trimester 362 (24.9) 92 (21.0) 270 (26.5)

SSRI: selective serotoni reuptake inhibitor; SNRI: Serotonin—norepinephrine reuptake inhibitor; TCA: Tricyclic antidepressant; SD: Standard deviation

Table 3. Association between potential predictors and antidepressant use during pregnancy (n=3237)

Independent variable

Dependent variable: likelihood of antidepressant use during pregnancy
Odds ratio (95% confidence interval)

Age (years)
Race
Caucasian
Non-Caucasian*
Previous diagnosis of depression in 1 year before pregnancy
No
Yes
Previous antidepressant use in 1 year before pregnancy
No
Yes
Charlson Comorbidity score
Medical utilization in 1 year before pregnancy
Hospitalization
No
Yes
Emergency room
No
Yes
Total number of office visits

Total number of outpatient visit

1.05 (1.03, 1.06)***

1.00
0.41 (0.33, 0.50)***

1.00
0.65 (0.52, 0.81)***

1.00
1.00 (0.83, 1.20)
1.03(0.92, 1.15)

1.00
0.91 (0.70, 1.18)

1.00
0.80 (0.66, 0.98)**
0.99 (0.97, 1.01)
1.05 (1.02, 1.09)**

1. Non-Caucasian included African American and other races.
*: p<0.05, **: p<0.01, ***: p<0.001

4. Discussion

Despite potential increased risk for adverse effects with
antidepressant exposure for both mothers and unborn
babies, our findings indicate that 6% of low-income,
insured women giving birth used antidepressants during
pregnancy. In addition, our study identified predictors
associated with antidepressant use in low income, insured
pregnant women. Learning more about the magnitude and
predictors of gestational antidepressant use in Medicaid
enrolled pregnant women may impact depressive
symptom management in pregnant women, as well as help
in the design and evaluation of appropriate anti-depression
pharmacotherapy interventions and treatment modalities
in this disadvantaged population.

We found similar prevalence of antidepressant use by
women during pregnancy to previous studies using
various administrative claims data, where 4-10% women
reported  antidepressant use  during  pregnancy.
[17,18,19,20] For example, Cooper et al reported 8.7% of
women giving birth had exposure to any antidepressant in
a Medicaid population during 1999-2003.(20)] Andrade
and colleagues in a study using HMO claims data for the
years 2001-2005 found 6.6% of women were dispensed an
antidepressant [19]. Although previous studies reported
potentially increased risk for adverse effects on maternal
and fetal outcomes related to exposure to SSRIs during
pregnancy, [21-26] SSRIs were the most frequently
prescribed class of antidepressant in our study. Previous
studies also reported a decline in antidepressant use after
women became pregnant, especially during the first
trimester. [16,27,28] Our study showed less than 35% of
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women taking antidepressants during pregnancy had
history of antidepressant use before pregnancy. However,
this does not mean overall antidepressant use during the
entire gestational period was reduced because our findings
showed two thirds of our sample newly initiated
pharmacologic treatment after becoming pregnant.
Moreover, nearly 70% of women receiving antidepressant
drug therapy during pregnancy initiated pharmacologic
treatment during the second or third trimester. Our study
did not observe a significant decrease in overall
antidepressant use during pregnancy. This suggests
antidepressant drug therapy plays an important role in
controlling depressive symptoms in pregnant women with
newly diagnosed depression.

Notably, for the 1456 women receiving antidepressants
during pregnancy (groups 1 and 3), nearly 70% were not
diagnosed with major depression, suggesting that
gestational depression was under diagnosed or
antidepressants were prescribed to treat comorbid
depressive symptoms or other conditions. Alternately, for
the 1325 women with a major depression diagnosis during
their pregnancy (groups 1 and 2), two thirds did not
receive antidepressant drug therapy. Behavioral treatment,
such as support groups or private psychotherapy, might be
used with pregnant women with mild to moderate
depression to manage their symptoms. To some extent,
this result may reflect an awareness of the risks associated
with taking antidepressants during pregnancy such as poor
maternal and fetal health outcomes. Arguably, since the
Medicaid population represents people with low
socioeconomic status, this result could also be interpreted
as insufficient treatment received by low-income pregnant
women with depression due to some barriers to accessing
health care services. Thus, further studies are needed to
evaluate the association between severity of depression
and treatment received by low-income pregnant women.

Our study identified age, race, history of depression
during the 1 year before pregnancy, and medical
utilization before pregnancy (ED and outpatient visits) as
significant predictors associated with antidepressant use
during pregnancy. Our analysis showed older aged
pregnant women more likely to use an antidepressant.
Additionally, we observed racial differences between
Caucasian and non-Caucasian races in antidepressant use
during pregnancy. This observed racial disparity is
concerning because African Americans, Hispanics, and
non-Hispanic persons of other races are more likely to
meet the criteria for major depression. [2,29,30] These
racial disparities may also have reflected differences in
depression treatment preference and perceived barriers to
treatment for depression during pregnancy between
Caucasian and non-Caucasian pregnant women. [31,31,33]
Women with a history of depression before pregnancy
were less likely to receive an antidepressant. Some women
with mild-too-moderate depression during the post-partum
period may have switched to psychosocial approaches
such as individual and group psychotherapy. Or,
depressive symptoms may not have resurfaced during
pregnancy in women previously receiving antidepressants.
This suggests a possible correlation between adherence to
antidepressant treatments to control depressive symptoms
before pregnancy and reduced relapse of depression or
odds of antidepressant use during pregnancy. [11,34]

In terms of medical utilization, patients with at least one
ED visit before pregnancy were less likely to take
antidepressants during pregnancy, suggesting perceptions
about serious or acute medical events may have influenced
health beliefs or motivated health behaviors. By contrast,
having a greater number of outpatient visits increased the
odds of using antidepressant during pregnancy, suggesting
that access to outpatient care or possibly other socio-
economic factors influenced these women to initiate or
continue antidepressant use.

These results based on Medicaid claims data should be
interpreted in light of some limitations. First, the study
cohort consisted of pregnant women enrolled in South
Carolina Medicaid. Although this population was
representative of low-income pregnant women in the
United States, especially those with major depressive
disorders or  those receiving antidepressant
pharmacotherapy, other studies may have observed
different results in a more affluent cohort using a national
level database. Secondly, antidepressant use estimated by
administrative claims data may reflect prescribing patterns
instead of actual medication use in pregnant women. We
could not obtain accurate information about compliance
with prescribed regimens. Moreover, using an average of
280 days from the date of delivery to estimate the date of
conception may have misclassified antidepressant use and
depression diagnosis before or after pregnancy. Finally,
these claims data could not measure the severity of
depression or the intensity of non-pharmacological
intervention received by pregnant women. In addition, we
could not assess the role of behavioral or psychological
approaches to treat depressive symptoms in women during
pregnancy and the association between gestational
antidepressant use and severity of depression.

Despite limitations, our findings have implications for
health care professionals and other policymakers
responsible for the appropriate use of antidepressants in
pregnant women. Although debate continues over the
safety and long-term effects of antidepressant medication
use during pregnancy, maintenance pharmacotherapy
remains recommended for pregnant woman with severe or
highly recurrent depression. [6,7,9] However, our study
found a majority of low-income women initiating
antidepressant treatments during pregnancy were new
antidepressant users or had no primary diagnosis for major
depression during pregnancy. Thus, Diagnosis and
appropriate management of depression during pregnancy
is an important part of prenatal care and should be
addressed by clinicians, particularly reproductive health
practitioners. Assessing risk and benefits of gestational
antidepressant use, monitoring maternal and birth
outcomes, and understanding antidepressant use behavior
in low-income pregnant women are necessary to optimize
treatment and deserve further study.
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