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Study Objectives: Postpartum depression (PPD) occurs in 15% to 20% of mothers worldwide and is associated with adverse outcomes for mother and child.
Prior research has established a relationship between concurrent sleep quality and PPD. We conducted a secondary analysis in 45 women with mood disorders
to study overall sleep quality (and individual components of sleep), measured in the early postpartum period, as a predictor of subsequent PPD.
Methods:We measured sleep quality using the Pittsburgh Sleep Quality Index (PSQI; subscale and total scores) at 1 month postpartum (and during the third
trimester).Wemeasured depressive symptoms using the Inventory of Depressive Symptoms, Self-Report (IDS-SR) at 3months postpartum.We used bivariate and
multivariate linear regression models to study the association between PSQI and IDS scores.
Results: We found that higher global PSQI scores as well as higher component scores for self-reported sleep quality, sleep latency, sleep efficiency, sleep
medication usage, and daytime dysfunction, measured 1 month postpartum, were associated with increased IDS scores (at 3 months postpartum (P =.01, .01, .01,
.003, < .001, respectively). We did not find an association between poor sleep quality in the third trimester and PPD.
Conclusions: Poor sleep quality in the early postpartum period independently predicts development of later PPD. This is clinically significant and highlights the
importance of sleep interventions as an immediate postpartum therapeutic tool.
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BRIEF SUMMARY
Current Knowledge/Study Rationale:Previous research has found an association between poor sleep postpartum and concurrent depressive symptoms,
but there was insufficient evidence in the literature to determine whether poor sleep in pregnancy or the early postpartum period predicted later postpartum
depression. We wished to explore this relationship further, given the detrimental effects of postpartum depression on individuals and families and the ready
availability of sleep interventions.
Study Impact: We found that poor sleep quality at 1 month postpartum predicted depressive symptoms at 3 months postpartum. Our findings demonstrate
the importance of sleep interventions (which are low cost and readily available) to prevent a devastating illness that affects 15% to 20% of women and their
children, and may inform clinical practice in both obstetric and mental health settings.

INTRODUCTION

Postpartum depression (PPD) is a common and debilitating
disorder, occurring in approximately 10% to 15% of women in
the general population1 and at higher rates in women with
preexisting mood disorders.2 PPD poses considerable risks for
both mother and infant, including relationship discord, im-
paired infant-maternal bonding, and, more rarely, suicide and
infanticide.3 PPD is also associated with cognitive, emotional,
and behavioral problems in the developing child,4,5 at least in
part because of changes in parenting practices and interactions
of the depressed mother. Risk factors for PPD include personal
or family history of PPD, depression or anxiety during the index
pregnancy, gestational diabetes, poor partner support, and
instrument-assisted or Cesarean delivery.2,6 Given its well-
documented relationship with depression in general, reviewed by
Lopresti et al,7 sleep disruption has been studied as a risk factor
for both PPD and depression during pregnancy.

Existing literature has focused on sleep and depressive
symptoms (not always making a distinction between a major
depressive episode and depressive symptoms) at various time
points across the perinatal period. These studies have used a
variety of instruments to measure sleep and mood, in diverse
populations of women, both with andwithout preexistingmood
disorders. Most studies have relied on self-report (Edinburgh
Postnatal Depression Scale [EPDS], Beck Depression Inventory
[BDI]) or clinician-administered (the Hamilton Depression
Rating Scale [HAM-D]) scales to measure depressive symp-
toms, whereas a small number8–11 have measured depression by
clinician diagnosis using the Diagnostic and Statistical Manual
of Mental Disorders (DSM) criteria.

Existing literature falls roughly into two groups—that which
examines the relationship between antenatal sleep quality and
concurrent or future depressive symptoms, and that which
examines postpartum sleep quality as it relates to concurrent or
future depressive symptoms. We identified at least 12 studies
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that found an association between sleep disturbance and con-
current depressive symptoms during pregnancy10,12–22—not
surprising, given that sleep disturbance is one of the hallmark
symptoms of depression. Four of these 12 studies also in-
vestigated whether sleep disturbance in pregnancy predicted
subsequent depressive symptoms in pregnancy, three of which
had positive findings10,19,20 and one of which did not (though
sleep disturbance did predict subsequent anxiety and anger
symptoms).14

At least 11 studies have found an association between
sleep disturbance in pregnancy and subsequent depression or
depressive symptoms in the postpartum period. In some
cases,12,23–27 the association may simply have represented a
marker of ongoing depression across the perinatal period. The
remaining studies, however, were able to demonstrate an in-
dependent association between sleep disruption during preg-
nancy and subsequent postpartum depressive symptoms.11,28–32

One group demonstrated that poor sleep in the third trimester
predicted not whether, but rather when, women with a prior
history of PPD would have a recurrence of their illness, finding
they were more likely to have a recurrence after 4 weeks
postpartum rather than during the first 4 weeks.33

At least 14 studies have examined the relationship between
postpartum sleep quality and depressive symptoms. Twelve of
these found an association between poor sleep postpartum and
concurrent depressive symptoms,8,12,15,23,29,34–40 whereas three
found that poor postpartum sleep was a predictor of subsequent
depressive symptoms.9,23,35 As with the antenatal literature, for
two of these studies the relationship may have been a marker of
ongoing depressive symptoms.23,35 In the remaining study,
Okun and colleagues followed 51womenwith a history of prior
PPD or Major Depressive Disorder (MDD) longitudinally in the
postpartum period. No participant was depressed during the
index pregnancy (as defined by two clinical interviews by study
psychiatrists). The authors found that for every 1-point increase
on the Pittsburgh Sleep Quality Index (PSQI) across the first
17 weeks of the postpartum period, a woman’s risk of PPD
recurrence increased by 23.9%when controlling for medication
and changes in estradiol levels (PPD recurrencewas definedby a
score of > 15 on the HAM-D and a clinical diagnosis by two
psychiatrists).9

In the current study, we set out to replicate these intriguing
findings and also extend them by evaluating individual com-
ponents of sleep (such as sleep onset latency and daytime
dysfunction) and their association with postpartum depressive
symptoms. Our primary hypothesis was that poor sleep quality
at 1 month postpartum would predict depressive symptoms at
3 months postpartum, controlling for depressive symptoms at
1month. Secondarily, we sought to examinewhether poor sleep
in the third trimester would predict depressive symptoms at
1 month and 3 months postpartum, after controlling for de-
pressive symptoms in the third trimester.

METHODS

This was a secondary data analysis of a prospective study
conducted at Johns Hopkins University School of Medicine in

Baltimore, Maryland, and in collaboration with the University
of North Carolina (UNC) at Chapel Hill. Detailed methods
were published in the study byKimmel et al41 Study participants
were pregnant women who were at least 18 years old and had a
history of a mood disorder (MDD, bipolar I disorder, bipolar II
disorder or bipolar disorder-not otherwise specified). Exclusion
criteria included active suicidal ideation, medical instability,
and substance abuse or dependence in the preceding 90 days.
Participants were recruited through the Johns Hopkins
Women’s Mood Disorders clinic, the UNC perinatal clinic, and
local psychiatrists, obstetricians, flyers, and advertisements.
Women could enroll in the study during any trimester of
pregnancy and were managed clinically by their treating psy-
chiatrist. Informed consent was obtained from all participants.
Mood disorder diagnoses were confirmed during each partic-
ipant’s first study visit, using the Structured Clinical Interview
for DSM-IV (SCID-4). The parent study included study visits at
up to six time points in pregnancy and the postpartum period.
Participants were eligible for inclusion in the current analysis if
they completed the Inventory of Depressive Symptomatology-
Self Report (IDS-SR) at 3 months postpartum and the Pittsburgh
Sleep Quality Index (PSQI) in the third trimester (n = 51) or at
1month postpartum (n = 45). The Institutional Review Boards at
Johns Hopkins University and UNC Chapel Hill approved the
study procedures.

Measures
Sleep, our independent variable, was measured by the PSQI.
The PSQI is a 19-item questionnaire assessing sleep quality
during the previous month. Poorer sleep quality is indicated by
higher PSQI global and subscale scores, with a global score
of >5 indicating poor sleep in the general population (sensitivity
89.6%, specificity 86.5%).42 The PSQI shows good construct
validity and reliability (Cronbach alpha 0.74), and correlates
with depression and anxiety symptoms in a sample of US
pregnant women.43 In the current analysis, we studied PSQI
global scores (scored on a 0–21 scale), aswell as the seven PSQI
subscales (scored on a 0–3 scale): (1) self-reported sleep quality,
(2) sleep latency, (3) duration of sleep, (4) sleep efficiency (total
sleep time/time in bed × 100), (5) nocturnal sleep disturbance,
(6) sleep medication usage, and (7) daytime dysfunction.

Depressive symptoms, our dependent variable, were mea-
sured by the IDS-SR. The IDS-SR is a 30-item questionnaire
assessing the severity of depressive symptoms in the previous
7 days. IDS-SR scores range from 0 to 84, with higher scores
indicating more severe depressive symptoms. It has been
demonstrated to have good internal consistency (Cronbach
alpha 0.76 to 0.82 for those with current depression), interrater
reliability, and adequate face and discriminant validity in pa-
tients withMDD.44 It has also been shown to have good internal
consistency (Cronbach alpha 0.89) and accuracy in diagnosing
antenatal depression.45

Statistical Analyses
We used descriptive statistics to characterize the sample with
respect to selected variables collected from study visit ques-
tionnaires. We used chi-square analyses and independent t tests
to assess for differences in selected characteristics between the
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participants contributing sleep quality data in the third trimester
and at 1 month postpartum. We used bivariate and multivariate
linear regression models to study the association between PSQI
global and subscale scores in the third trimester and at 1 month
postpartum (independent variables), and IDS-SR scores at
3 months postpartum (dependent variable). We included PSQI
and IDS-SR scores as continuous measures in regression
models. We ran separate regression models for PSQI global
scores and each of the PSQI subscales. In the multivariate
models, we adjusted for several variables selected a priori for
inclusion in the regression models because of their association
with depressive symptoms: age, education (graduate school
versuse less education), and history of childhood trauma as
measured by the Childhood Trauma Questionnaire (due to the
association of early life adversity with later depressive
symptoms).46,47 We also controlled for use of antidepressants,
because of their potential effect on depressive symptoms as well
as sleep symptoms, and for depressive symptoms at the earlier

time point. We completed two sensitivity analyses, first ex-
cluding antidepressant utilization from the models and then in-
cluding diagnosis (major depressive disorder versus bipolar
disorder) in the models. All analyses were completed using Stata
13 (College Station, Texas).

RESULTS

The final sample included 51 women who completed the PSQI
in the third trimester and 45 women who completed the PSQI at
1 month postpartum. Overall, 42 women contributed sleep
quality data at both time points. Descriptive statistics are in-
cluded in Table 1. In both samples, the mean age was 31 years,
and most of the participants were White, high income, had
completed education beyond high school, had a diagnosis of
MDD, had not experienced child abuse (included as it is as-
sociated with depression later in life), were nonsmokers, and

Table 1—Characteristics of participants.

Third Trimester (n = 51) 1 Month Postpartum (n = 45) P

Age (years); mean (SD) 31.5 (6.2) 31.3 (6.2) .88

Race/ethnicity; n (%)

White 39 (76.5) 35 (77.8) .94

Asian/Pacific Islander 1 (2.0) 1 (2.2)

Black/African American 7 (13.7) 4 (8.9)

Hispanic 1 (2.0) 1 (2.2)

Other 3 (5.9) 4 (8.9)

Education; n (%)

Did not complete high school 3 (5.9) 2 (4.4) .99

High school degree 9 (17.7) 7 (15.6)

Associate’s degree 5 (9.8) 4 (8.9)

Bachelor’s degree 12 (23.5) 13 (28.9)

Professional/graduate degree 22 (43.1) 19 (42.2)

Diagnosis; n (%)

Major depressive disorder 38 (74.5) 34 (75.6) .89

Bipolar I disorder 8 (15.7) 6 (13.3)

Bipolar II disorder 4 (7.8) 3 (6.7)

Bipolar not otherwise specified 1 (2.0) 2 (4.4)

Number of living children

0 2 (3.9) 1 (2.2) .87

1 27 (52.9) 24 (53.3)

2 11 (21.6) 11 (24.4)

3 4 (7.8) 4 (8.9)

4 4 (7.8) 2 (4.4)

5 1 (2.0) 0 (0.0)

Missing 2 (3.9) 3 (6.7)

History of childhood trauma; n (%) 18 (35.3) 12 (26.7) .36

Antidepressant use; n (%) 30 (58.8) 26 (57.8) .91

Smokers; n (%) 3 (6.3) 1 (2.3) .37

Selected characteristics of participants, including age, race/ethnicity, level of education, diagnosis, number of living children, history of childhood trauma,
antidepressant use, and tobacco use. SD = standard deviation.
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were prescribed antidepressants during the time point when they
reported sleep quality data. All the women had singleton preg-
nancies, and most of both samples had either one or two living
children. Therewere no significant differences between the samples
of women contributing sleep quality data in the third trimester
compared to those who contributed sleep quality data at 1 month
postpartum with respect to any of these characteristics.

Postpartum Sleep: Sleep Quality at 1 Month
Postpartum and Depressive Symptoms at 3
Months Postpartum
The unadjusted and adjusted associations between PSQI scores
at 1 month postpartum with IDS-SR scores at 3 months post-
partum are shown in Table 2. In multivariate models (con-
trolling for age, education, history of child abuse, use of
antidepressants, and depressive symptoms at 1 month post-
partum), each one-unit increase in global PSQI score at 1month
postpartum was associated with an increase of 1.44 points in
IDS-SR score at 3 months postpartum (95% confidence interval

[CI] 0.70–2.18, P < .001). Similarly, each one-unit increase in
PSQI component scores at 1 month postpartum was associated
with higher IDS-SR scores at 3 months postpartum for the
following domains: subjective sleep quality (β = 5.00, 95% CI
1.52–8.48,P = .01), sleep latency (β= 4.92, 1.47–8.38,P = .01),
sleep efficiency (β = 3.87, 95% CI 0.90–6.83, P = .01), sleep
medication usage (β = 6.66, 95% CI 2.36–11.0, P = .003), and
daytime dysfunction (β = 7.50, 95% CI 3.67–11.3, P < .001). A
sensitivity analysis removing antidepressant use from the
model, and another controlling for type of mood disorder di-
agnosis, did not change these results (data not shown).

Antenatal Sleep: Sleep Quality in the Third Trimester
and Depressive Symptoms at 3 Months Postpartum
The unadjusted and adjusted associations between PSQI scores
in the third trimester with IDS-SR scores at 3 months postpartum
are shown in Table 2. In multivariate analysis (controlling for
age, education, history of child abuse, use of antidepressants,
and depressive symptoms in the third trimester), there were no

Table 2—Association of PSQI scores (in third trimester and at 1 month postpartum) with IDS scores at 3 months postpartum.

PSQI Scores
Difference in IDS Scores at 3 Months Postpartum

Third Trimester a (n = 51) P 1 Month Postpartum b (n = 45) P

Subjective sleep quality

Unadjusted 5.14 (1.38 to 8.90) .01 6.34 (3.13 to 9.55) < .001

Adjusted 1.67 (−2.20 to 5.55) .39 5.00 (1.52 to 8.48) .01

Sleep latency

Unadjusted 2.49 (−0.40 to 5.37) .09 5.96 (3.06 to 8.86) < .001

Adjusted 1.99 (−0.60 to 4.58) .13 4.92 (1.47 to 8.38) .01

Duration of sleep

Unadjusted 1.96 (−0.71 to 4.64) .15 3.95 (0.81 to 7.09) .02

Adjusted −0.70 (−3.45 to 2.05) .61 2.94 (−0.33 to 6.21) .07

Sleep efficiency

Unadjusted 1.03 (−1.83 to 3.89) .47 3.84 (0.93 to 6.76) .01

Adjusted 0.07 (−2.56 to 2.71) .96 3.87 (0.90 to 6.83) .01

Nocturnal sleep disturbance

Unadjusted 0.56 (−4.85 to 5.97) .84 1.27 (−3.54 to 6.08) .60

Adjusted −2.59 (−7.57 to 2.39) .30 −0.49 (−5.15 to 4.17) .83

Sleep medication usage

Unadjusted 2.23 (−0.44 to 4.90) .10 4.40 (0.34 to 8.45) .03

Adjusted 2.09 (−0.47 to 4.65) .11 6.66 (2.36 to 11.0) .003

Daytime dysfunction

Unadjusted 3.64 (0.30 to 6.98) .03 6.68 (3.07 to 10.29) .001

Adjusted 0.09 (−3.71 to 3.89) .96 7.50 (3.67 to 11.3) < .001

Global PSQI scores

Unadjusted 0.86 (0.12 to 1.59) .03 1.70 (0.99 to 2.41) < .001

Adjusted 0.24 (−0.51 to 0.99) .53 1.44 (0.70 to 2.18) < .001

Data presented as β (95% confidence interval). Unadjusted and adjusted association of PSQI scores, in third trimester and at 1 month postpartum, with IDS
scores at 3 months postpartum. aAdjusted for age (continuous), education (graduate school versus other), antidepressants (in third trimester), childhood
trauma, and depressive symptoms in third trimester. bAdjusted for age (continuous), education (graduate school versus other), antidepressants (at 1 month
postpartum), childhood trauma, and depressive symptoms at 1 month postpartum. IDS = Inventory of Depressive Symptomatology, PSQI = Pittsburgh Sleep
Quality Index.
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associations between PSQI scores in the third trimester (global
or subscale) and IDS-SR scores at 1 month postpartum. Figure 1
illustrates the relationship between PSQI scores in the third
trimester and at 1 month postpartum and IDS-SR scores at
3 months postpartum.

DISCUSSION

Ourmain finding, that poor sleep quality in the early postpartum
period predicts the later development of postpartum depressive
symptoms, supports and extends the findings of Okun and
colleagues,9 who demonstrated that poor sleep quality across
the postpartum conferred an increased risk of PPD recurrence
for high-risk women. In the sample by Okun and colleagues,
participants were euthymic during the index pregnancy, and the
change in postpartum sleep quality was measured sequentially
across the first 17 weeks postpartum as it related to PPD re-
currence. In our study,we looked specifically at the early postpartum
time point as a predictor of later symptoms and we controlled for
depression at the earlier time point to be sure we were measuring
a predictor and not simply a marker of ongoing depression.

In addition, our study advances existing knowledge by going
beyond global scores to analyze sleep component scores. We
found that problems with self-reported sleep quality, sleep
latency, sleep efficiency, sleep medication usage, and daytime
dysfunction (measured at 1 month postpartum) all predicted
depressive symptoms at 3 months postpartum. Other studies
have identified postpartum sleep latency and sleep efficiency as
correlates of depressive symptoms,8,29,37,48 but not as predictors.
Studies that have used actigraphy to measure objective sleep
suggest that sleep efficiency and consolidation of sleep aremore
important than total duration of sleep with respect to improving
mood.29,37 This finding is also supported by one of the few
intervention-based studies of sleep and PPD, in which Swanson

and colleagues used cognitive behavioral therapy (CBT) for
insomnia in an open pilot manner to treat sleep problems in 12
women with PPD, which resulted in improvement in mood.49 If
interrupted or disjointed sleep in particular, and not just de-
creased amount of sleep, negatively affects mood, it is not
surprising that the postpartum period is a time of elevated risk of
depression for certain women.

Knowing which components of sleep predict postpartum
depressive symptoms allows for more specific therapeutic in-
terventions and more accurate monitoring of symptom reso-
lution. CBT for insomnia is an effective modality for reducing
sleep onset latency and improving maintenance of sleep.50 If
unavailable or ineffective, short term use of sleep medication
may be indicated, although medications will likely only help
with sleep onset. Maximizing uninterrupted sleep could be
helpful in reducing sleep latency and increasing sleep effi-
ciency. This would require increased partner and family in-
volvement or use of a night nurse when feasible.

After adjustment for confounders, we did not find an asso-
ciation between sleep quality in the third trimester and sub-
sequent postpartum depressive symptoms. This is at odds with
existing literature and may be because our small sample size
gave us limited power to detect this association.

Strengths of our study include the use of a well-characterized
sample of women with diagnoses of mood disorders confirmed
by study psychiatrists, as well as the prospective longitudinal
design. Both of these elements are rare in similar studies. There
were several limitations as well. This was a secondary analysis
with a small sample size, so was not powered to answer the
question we addressed; this may have affected the internal validity
of our results. The participants had heterogeneous diagnoses, with
most having MDD but approximately 25% having a diagnosis of
bipolar spectrum disorder. We were unable to repeat our analyses
separately according to mood disorder diagnosis due to our small

Figure 1—Association between IDS scores and global PSQI scores.

The relationship between IDS scores at 3 months postpartum and global PSQI scores in the third trimester and at 1 month postpartum. IDS = Inventory of
Depressive Symptomatology, PSQI = Pittsburgh Sleep Quality Index.
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sample size; we did not want to miss a possible effect due to in-
sufficient numbers. Although diagnostically separate studies will
be important in the future, this particular study sought to un-
derstand the relationship between poor sleep and depressed
mood, regardless of diagnostic category, and should be clinically
useful for those treating patients with either diagnosis. Themood
scale we used (IDS-SR) is not validated for use in the postpartum
population, though it has been demonstrated to be reliable and
accurate in diagnosing antenatal depression when compared to
a clinician-based diagnosis.45 The IDS-SR and the PSQI have
inherent limitations as self-report measures. Sleep diaries,
which may help to substantiate the relationships found by self-
report measures, might have been a useful addition, and their
absence in our study must count as a limitation.48 It is not clear
whether including objective sleep measures would have been
beneficial; however; studies that have used objective measures
of sleep, such as actigraphy, in addition to self-report measures,
have had mixed results.11,12,21–23,29,37 There is a stronger asso-
ciation between symptoms of depression and self-report mea-
sures of sleep, such as the PSQI, than with objective measures,
such as actigraphy.51 It is not known exactly why this is the
case—it has been suggested that the PSQI relates more to the
psychological components of sleep disturbance and that a
“hyperarousal” state can contribute both to problematic sleep
and to distress symptoms, such as depression.52 It is also
possible that complications with labor and delivery, for which
we did not adjust due to small numbers as well as missing data,
may have influenced the results—instrumental or Cesarean
section deliveries are risk factors for PPD and physical injury
and pain as a consequence of labor and delivery may result in
inadequate sleep. Additionally, data on infant characteristics
and behavior, which clearly can have an effect on postpartum
sleep and potentially depressive symptoms, were also not
collected in the original study. Sleep is known to vary by
ethnicity and level of education, being better in more highly
educated and Caucasian individuals,46 both of which were
overrepresented in our sample. This may have skewed our
results, leading to better sleep outcomes than what may be seen
in the general population (though the inclusion of participants
with worse sleep outcomes might actually have served to en-
hance the relationship we found). Finally, some studies have
suggested that the “sleep medication use” and “daytime dys-
function” subscales are not reliable indicators of sleep quality
andcaution against their use inmaking clinical interpretations.47

This limitation would apply particularly in the postpartum
period, when women are more likely to report daytime
dysfunction.

Despite these limitations, our work clearly emphasizes the
importance of quality sleep in the immediate postpartum time
period for womenwithmood disorders. Future directions might
include replicating this work with a larger sample size, con-
trolling for further variables associated with pregnancy and
delivery, separating the sample bymooddisorder diagnosis, and
including women without a prior history to see whether these
results are generalizable outside the population ofwomenwith a
mood disorder. The most urgently needed research to arise out
of this must, however, be interventional. If maternal sleep
disruption (not total amount) in womenwith a history of amood

disorder is a strong a risk factor for the subsequent development
of depressive symptoms, we need to develop and test thera-
peutic interventions, such as CBT for insomnia, targeted at this
population and these specific symptoms. Although it may take
some time to develop and test such interventions, there are
urgent clinical actions we can take now. During postpartum
visits, whether in obstetrics, primary care, or psychiatry, pro-
viders should obtain a detailed account of sleep and all the
factors involved in order to formulate a sleep management plan
with the patient and family. If physicians do not take sleep
disruption seriously, neither will patients or their families.

In conclusion, poor sleep quality in the early postpartum
period independently predicts development of later PPD
symptoms. This is clinically significant and highlights the
importance of sleep interventions as an immediate postpartum
therapeutic tool.

ABBREVIATIONS

BDI, Beck Depression Inventory
CBT, cognitive behavioral therapy
DSM, Diagnostic and Statistical Manual for Mental Disorders
EPDS, Edinburgh Postnatal Depression Scale
HAM-D, Hamilton Depression Rating Scale
ISD-SR, Inventory of Depressive Symptomatology-Self Report
MDD, major depressive disorder
PPD, postpartum depression
PSQI, Pittsburgh Sleep Quality Index
SCID-4, Structured Clinical Interview for DSM-IV
UNC, University of North Carolina
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