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Abstract

Background: Peripartum depression is a leading cause of disease burden for women and yet there is little evidence as
to how often peripartum depression does not respond to treatment and becomes treatment resistant depression. We
sought to determine the incidence of treatment resistant depression (TRD) in women with peripartum depression.

Methods: Population based retrospective cohort study using a large US claims database. Peripartum depression was
defined as having a depression diagnosis during pregnancy or up to 6months after the end of pregnancy. We
included women with prevalent or incident depression. The outcome was the development of TRD within 1 year after
the diagnosis of peripartum depression. TRD was defined as having 3 distinct antidepressants or 1 antidepressant and
1 antipsychotic in 1 year.
Women with peripartum depression may not be exposed to pharmacological treatments early in pregnancy, therefore
we created two groups: 1. women with peripartum depression, and 2. women with peripartum depression diagnosed
3months before a live birth delivery or within 6 months after that delivery.

Results: There were 3,207,684 pregnant women, of whom 2.5% had peripartum depression. Of these women half had
incident depression during pregnancy. Five percent of women with peripartum depression developed TRD within 1
year of the depression diagnosis. The risk of developing TRD was 50% higher in women with prevalent depression
than in women with incident peripartum depression (P < 0.0001). Results were similar in women with peripartum
depression diagnosed later in their pregnancy.
Women who went on to develop TRD had more substance use disorders, anxiety, insomnia and painful conditions.

Conclusions: TRD occurs in approximately 5% of women with peripartum depression. The risk of TRD is higher in
pregnant women with a history of depression. Women who went on to develop TRD had more psychiatric
comorbidities and painful conditions than women who did not.
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Introduction
Peripartum depression is not only a leading cause of dis-
ease burden for women and their families [1], but also
has been associated with negative effects on the fetus, in-
fant and young child [2]. Peripartum depression is clinic-
ally diagnosed when mood symptoms of major
depression occur during pregnancy or in the 4 weeks fol-
lowing delivery [3, 4]. Studies have shown that a woman
has a greater risk of being admitted to a psychiatric hos-
pital within the first month postpartum than at any
other time in her life [5]. Nonetheless, it has been

recommended that the diagnostic criteria be expanded
from 1month to 6 months after delivery, since this en-
tire period is a high-risk time for depression [6].
The prevalence of peripartum depression ranges from

6.0 to 20% of pregnancies depending on how the diagno-
sis is made, the population, country or year [6–8]. In the
US, the Centers for Disease Control and Prevention esti-
mated that in 2012, 10% of women who had a live birth
had peripartum depression, which is lower than the 14%
estimated in 2004 [9]. The authors theorized that better
recognition of risk factors for depression and improved
treatment before and during pregnancy may have con-
tributed to the decline [10].
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Contrary to the amount of evidence on the prevalence
of peripartum depression, there is little evidence as to
how often peripartum depression does not respond to
treatment and becomes treatment resistant depression.
There are many treatment resistant depression (TRD)
definitions [11, 12] that range from not responding to a
single treatment to not responding to sequential treat-
ments. A recent literature search found that the most
commonly used definition of TRD in subjects with
major depressive disorder requires a minimum of two
prior treatment failures of adequate dose and duration
[13]. The treatment failure excludes adverse events. The
National institute of Mental Health-funded Sequenced
Treatment Alternatives to Relieve Depression (STAR*D)
trial provides support for this definition, as the results
showed that resistance to treatment markedly increased
after the failure of 2 treatments at adequate dose and
duration [14, 15]. .A population-based study using
healthcare databases found that in patients with newly
diagnosed depression, 10% develop TRD within one
year. However, it is not known how often TRD is diag-
nosed in women with peripartum depression. Therefore,
this study sought to determine the incidence of TRD in
women with peripartum depression depending on
whether they had or did not have history of depression
prior to pregnancy.

Methods
We designed a population-based retrospective cohort
study. We used a large US claims database and included
data from January 1, 2000 to April 30, 2018.

Source
We used the IBM MarketScan® Commercial Database
(CCAE). This is a large US claims database that includes
data from individuals enrolled in employer-sponsored in-
surance health plans. Data include adjudicated health in-
surance claims (e.g., inpatient, outpatient, and outpatient
pharmacy) as well as enrollment data from large em-
ployers and health plans who provide private healthcare
coverage to employees, their spouses, and dependents.
Data elements are outpatient pharmacy dispensing claims
(coded with National Drug Codes (NDC) and inpatient
and outpatient medical claims, which provide diagnosis
codes (ICD-9-CM or ICD-10-CM).

Population
We included women with peripartum depression. Al-
though peripartum depression is clinically diagnosed
when mood symptoms of major depression occur during
pregnancy or in the 4 weeks following delivery [4], it has
been recommended that the onset be expanded from 4
weeks to 6 months after delivery [6]. Thus, we defined
peripartum depression as having depression diagnosed

during pregnancy or up to 6months after the end of
pregnancy.
Depression was defined using a validated algorithm

that requires the presence of two depression diagnosis
codes within 1 year or a hospitalization with a depres-
sion diagnosis [16]. We included both women with a
history of depression prior to pregnancy (prevalent de-
pression) and women with newly diagnosed depression
(incident depression) any time during pregnancy or up
to 6 months after the end of pregnancy.
Since women with peripartum depression may not be

exposed to pharmacological treatments for depression
early in their pregnancy because they discontinue them
to conceive or after conception [17], or do not start
them because of concerns of exposing the fetus to anti-
depressants [18], some of these women would not have
the opportunity to develop treatment resistant depres-
sion, which is based on lack of response to pharmaco-
logical treatments. To address this, two groups of
women were created: 1. all women diagnosed with peri-
partum depression; 2. only women with peripartum de-
pression diagnosed 3 months before a live birth delivery
or within 6 months after that delivery. The latter group
is more likely to have the opportunity to be exposed to
pharmacological treatments, even if pharmacological
treatment had been postponed during early pregnancy.
See Fig. 1.
Women with psychosis, bipolar disorder, or dementia

before the index date (i.e., the date of the first depression
diagnosis during pregnancy or 6months after a delivery)
were excluded to ensure that any antipsychotic received
was for the treatment of depression and not for the
treatment of psychosis. Women with bipolar disorder
were excluded because when TRD is studied and defined
this type of depression is often excluded [19, 20].
Pregnancy, pregnancy duration, and pregnancy out-

comes were defined in the database using a validated
algorithm developed for claims database studies [21].
The Systematized Nomenclature of Medicine-Clinical
Terms (SNOMED) concepts used to identity depression
were depression and major depression, excluding con-
cepts for bipolar disorders and schizoaffective disorders.
SNOMED is a standardized, multilingual vocabulary of
clinical terminology that is used by physicians and other
healthcare providers for the electronic exchange of clin-
ical health information [22]. The ICD 9 and 10 codes
included are listed in Additional file 1.
The outcome of interest was the development of treat-

ment resistant depression (TRD) within 1 year after the
first diagnosis of depression during pregnancy. There is
no consensus definition of TRD, but one of the most
common definitions requires a minimum of two prior
treatment failures and confirmation of prior adequate
dose and duration [13]. Implementing such a definition
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in claims databases is challenging because it is difficult
to ascertain why medications were changed or stopped --
improvement, lack of efficacy or adverse events [23, 24].
Nonetheless, there is a definition of TRD to be used in
claims database studies that has been validated [23]. Using
this definition, TRD was defined as women with a diagno-
sis of depression who were dispensed 3 distinct antide-
pressants or 1 antidepressant and 1 antipsychotic in 1
year. Similar to the clinical definition of TRD, the ingredi-
ent of the antidepressant or antipsychotic is not germane.
For example, a pregnant woman with depression who re-
ceived sertraline, escitalopram and amitriptyline within a
year after the diagnosis of depression is considered to have
TRD. Similarly, a pregnant woman with depression who
received sertraline and quetiapine within a year after the
diagnosis of depression is considered to have TRD. This
definition of TRD proved to be superior to definitions that
attempted to define TRD based on adequacy of treatment
dose and duration [23].

Analysis
We calculated the proportion of pregnant women with
incident or prevalent peripartum depression who went
on to develop TRD. We described the population in
terms of demographic characteristics and of medical

conditions that have been associated with TRD [20]. The
presence of these conditions was assessed in the year be-
fore the first diagnosis of depression during pregnancy
and defined using SNOMED concepts.
We used chi square tests to assess whether differences

of categorical variables were statistically significant and
t-tests to assess whether differences of continuous vari-
ables were statistically significant. P values less than 0.05
were considered statistically significant.
The use of the CCAE database was reviewed by the

New England Institutional Review Board (IRB) and was
determined to be exempt, as this research project did
not involve human subjects research.
To create the various cohorts, we used R, version 3.43.

To make the statistical comparisons we used STATA
SE, version 14.

Results
The flow of patients in the study are depicted in Fig. 2.
Selective serotonin reuptake inhibitors (SSRIs), “other

antidepressants” such as trazadone, and serotonin and
norepinephrine reuptake inhibitors (SNRIs) were the
most common classes of antidepressants used.
There were 3,207,684 pregnant women, of whom

2.47% were diagnosed with peripartum depression

Fig. 1 Study design illustration
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(Table 1). Of the women with peripartum depression,
approximately half had incident depression during
pregnancy.
Of the women with peripartum depression, 5.50% de-

veloped TRD within 1 year of the peripartum diagnosis.
The risk of developing TRD was 50% higher in women
with prevalent depression (6.63%) than in women with
incident peripartum depression (4.41%) (P < 0.0001).
Results were similar in women with peripartum depres-

sion diagnosed in the last trimester or during 6months
after a live delivery. Of these women, 5.36% developed
TRD within 1 year of the peripartum diagnosis. The risk
of developing TRD was also higher (36%) in women with
prevalent depression (6.10%) than in women with incident
peripartum depression (4.49%) (P < 0.0001).
Women who went on to develop TRD showed some

differences from the women with peripartum depression
who did not develop TRD. Women who went on to de-
velop TRD had more comorbidities than women with
prevalent or incident depression, including more, sub-
stance use disorders, anxiety, insomnia disorders, and
more painful conditions, Table 2.

Discussion
We found that approximately 2.5% of pregnant women
had peripartum depression, and around 5.0% of women
with peripartum depression developed TRD. The risk of
developing TRD is higher (35 to 50%) in pregnant
women with a history of depression. Women who devel-
oped TRD had more psychiatric comorbidities and more
painful conditions than women who did not develop
TRD.
The prevalence estimate of peripartum depression of

2.5% is close to the estimate provided by the American
Psychiatric Association of 3% [4]. This estimate is much
lower than published estimates of incidence or preva-
lence of peripartum depression, which range from 6.5 to
20% [6–8]. In those studies, to define depression, women
responded to screening questionnaires or participated in
a structured clinical interview according to DSM-IV or
V criteria. In our study, peripartum depression was
based on the presence of diagnosis codes, and these
codes are part of a medical claim issued for reimburse-
ment purposes not for research purpose. Therefore, it is
expected that these codes are present in very

Fig. 2 Flow of patient selection during study

Table 1 Incidence and prevalence of peripartum depression and treatment resistant depression (TRD) in pregnant women

Number of pregnant women
N = 3,207,684

Number of pregnant women giving live birth
N = 2,637,365

Number with any peripartum depression 79,189 46,752

Number with TRD 4354 2504

Number with prevalent peripartum depression 38,733 25,164

Number with prevalent peripartum depression who developed TRD 2569 1535

Number with incident peripartum depression 40,456 21,588

Number with incident peripartum depression who developed TRD 1785 969

Cepeda et al. BMC Pregnancy and Childbirth          (2019) 19:323 Page 4 of 7



symptomatic women or in women seeking care, so we
are capturing only the more severe cases. Also, when the
insurance does not have mental health coverage, these
depression codes are not present in the claims databases.
In addition, we included commercially insured women, a
healthier population. Consequently, it is very likely that
we are underestimating the risk of peripartum depression.
Five percent of women with peripartum depression de-

veloped TRD within 1 year. This is half the percentage
found in the general population newly diagnosed with
depression (10.4%) [20]. There is increasing evidence
suggesting that women with peripartum depression are
often untreated or suboptimally treated [25, 26] which
could explain the lower rate of TRD observed in women
with peripartum depression in this study (because the
definition of TRD depends on treatment patterns). On
the other hand, pregnant women are in frequent contact
with healthcare providers during pregnancy because of
recommended the antenatal care visits and therefore
treatments/interventions can be implemented sooner
and, if successful, could decrease the risk for women to
develop TRD. In addition, there is evidence that non
pharmacological approaches could also provide benefits
similar to pharmacological treatments [27] and that
these treatments may be more commonly used in
women with peripartum depression. All these factors
could contribute to the lower incidence of TRD

observed in women with peripartum depression com-
pared to the general population with depression.
History of depression has been identified as a risk fac-

tor for developing peripartum depression [6, 26, 28, 29]
and discontinuing treatment for depression during preg-
nancy leads to a depression relapse during pregnancy
more often than in women who maintain their medica-
tion [17]. We found that the risk of developing TRD was
higher in women with a history of depression than in
women with no history of depression, so this may also
be a risk factor for developing TRD.
We found that women who went on to develop TRD

suffered more frequently from substance use disorders,
psychiatric conditions, insomnia, and pain than women
with no TRD. These risk factors are in complete agree-
ment with the risk factors for the general population
with TRD [20]. Research suggests that there could be
different types of perinatal depression, including one in
which anxiety is a predominant symptom [30]. These
different types of peripartum depression could respond
differently to treatments [30]. Our study findings suggest
that when anxiety is the predominant symptom in peri-
natal depression, similar to depression in the general
population, it seems to be harder to treat [31].
A limitation of this study is that the TRD definition

used is based, as many other definitions are, on lack of
response to pharmacological treatments. This definition,

Table 2 Characteristics of pregnant women with incident or prevalent depression during pregnancy or up to 6 months after the
end of pregnancy of pregnancy who did and did not develop treatment resistant depression

Characteristic Pregnant women with depression but not TRD
(n = 74,835)

Pregnant women with TRD
(n = 4354)

P value

Age, years (mean, sd) 31.0 6.1 30.5 6.3 < 0.0001

Age group, years (n, %

12–24 11,383 15.2% 780 17.9% < 0.0001

25–34 42,113 56.3% 2387 54.8%

35–44 20,647 27.6% 1141 26.2%

45–56 692 0.9% 46 1.1%

Deyo-Charlson severity index (mean, sd) 0.33 1.01 0.38 1.02 0.002

Comorbidities in prior year (n, %)

Fatigue 527 0.7% 40 0.9% 0.115

Opioid dependence 427 0.6% 67 1.5% < 0.0001

Drug abuse 371 0.5% 40 0.9% < 0.0001

Tobacco dependence syndrome 2460 3.3% 200 4.6% < 0.0001

Anxiety disorder 17,630 23.6% 1483 34.1% < 0.0001

Obsessive-compulsive disorder 672 0.9% 87 2.0% < 0.0001

Social phobia 127 0.2% 10 0.2% 0.345

Eating disorder 471 0.6% 42 1.0% 0.011

Insomnia 2192 2.9% 294 6.8% < 0.0001

Pain of head and neck 14,504 19.4% 1107 25.4% < 0.0001

Musculoskeletal pain 9354 12.5% 660 15.2% < 0.0001
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≥3 antidepressants or 1 antidepressant and ≥ 1 antipsy-
chotics in a year, was found to be better at discriminat-
ing between subjects with and without TRD than a
definition that included non-pharmacological treatments
[23]. However, pregnant women were not the focus of
the study, and in this segment of the population the use
of nonpharmacological treatments may be more relevant
than in the general population. The TRD definition used
focused on the number of pharmacological treatments
and dose was not germane. Although this definition was
superior to the definitions that attempted to infer
adequacy of treatment duration and dose, it is disparate
to the clinical definition of TRD.
Another shortcoming is that we excluded individuals

with bipolar disorders, these individuals when not
responding to treatment often are prescribed not only
antipsychotics but also mood stabilizers [32, 33] which
are not included in the TRD definition. Therefore, our
results can only be generalized to women with depres-
sion and not with bipolar depression.
As mentioned earlier, this study relies on the presence

of codes to diagnose depression and the study popula-
tion consisted of patients with commercial insurance. As
a result, the population is younger and likely healthier
compared to the general US population, and the results
may not be generalizable to individuals enrolled in non-
commercial health plans such as Medicaid and Medicare
or uninsured. For example, it is known that lower socio-
economic status is a risk factor for peripartum depres-
sion [34] so in that segment of the population the
prevalence of TRD could be higher.
There is an abundance of evidence regarding the negative

impact of maternal depression on children, husbands/part-
ners, and family, but it is not known how more deleterious
it would be having perinatal depression that is treatment
resistant [35, 36]. Further research is needed to understand
the burden of peripartum depression that becomes TRD on
women, their families and the society at large.

Conclusions
This retrospective cohort study found approximately 5%
of women with peripartum depression developed TRD,
and the risk of developing TRD was higher in pregnant
women with a history of depression. Women who devel-
oped TRD had more psychiatric comorbidities and more
painful conditions than women who did not develop TRD.

Additional file

Additional file 1: Codes used to define depression. (DOCX 13 kb)
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