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Abstract
Background—Sleep disturbances and symptoms of depression are common during pregnancy.
Both are independent and interrelated risk factors for adverse outcomes. It is unclear the degree to
which sleep differs between depressed and non-depressed pregnant women. We sought to 1),
describe and compare sleep disturbances in depressed pregnant and non-depressed pregnant
women, 2) determine the impact of selective serotonin reuptake inhibitors (SSRI) treatment on
sleep, and 3)evaluate whether sleep at 20 weeks is associated with increased depressive symptoms
and major depressive disorder (MDD) in later pregnancy.

Methods—Pregnant women (N = 240) were recruited in the second trimester (20 weeks
gestation) and assigned to depressed (N = 59) and non-depressed (N = 181) groups based on a
SCID diagnosis of major depressive disorder. The Structured Interview Guide for the Hamilton
Rating Scale with Atypical Depression Supplement (SIGH-ADS) was administered at 20, 30 and
36 weeks gestation from which the sleep variables were obtained.

Results—Depressed women had more fragmented sleep at each assessment (p values ≤ .05).
However, the frequency of insomnia symptoms was greater for depressed women only at 20
weeks gestation. SSRI use, regardless of MDD status, did significantly affect several sleep
variables. Among the non-depressed women, those with short or longer sleep duration, symptoms
of insomnia and long periods of nocturnal waketime had higher SIGH-ADS scores later in
pregnancy (p values = < .05).

Conclusions—At 20 and 30 weeks gestation sleep was more disturbed in depressed pregnant
women compared to non-depressed pregnant women. At 36 weeks, sleep was disturbed regardless
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of depression status or SSRI use. Among the non-depressed women, disturbed sleep in
conjunction with SSRI use was associated with higher depressive symptoms.
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Introduction
Sleep disturbances, a common complaint in pregnancy, can result from myriad
physiological, hormonal, vascular and metabolic changes [1–3]. In a recent poll from the
National Sleep Foundation, over 79% of women reported that their sleep was different
during pregnancy than at any other time, however no distinction was made as to which
aspect of sleep the women were describing [4]. While it is accepted that sleep progressively
worsens across the gestational period [2;5;6], our current knowledge relies heavily on a
small handful of reports with one or two assessments Multiple assessments of sleep and how
it changes across pregnancy may be clinically relevant given the recent hypothesis that sleep
disturbance is associated with an increased risk for adverse pregnancy outcomes [3].

In addition to the ubiquitous and ill-defined nature of disturbed sleep during pregnancy,
depression is also frequently observed among childbearing women with estimates ranging
from 10% to 25% [7;8]. Prenatal depression is a significant risk factor for preterm birth [9–
12] and postpartum depression [13–15], both of which are clinically important since children
born to depressed mothers are at an increased risk of low birth weight, more disorganized
sleep, and decreased slow wave activity [16].

Particularly relevant to pregnant women is that disturbed sleep is both a defining feature of
the diagnosis of depression [17], and is a prodromal symptom of both new and recurrent
depressive episodes [18–21]. While this relationship has been studied extensively in non-
pregnant cohorts, only a few recent studies have explored the relationship between sleep and
depression during pregnancy [22–25]. Women defined as having depression or a history of
depression report poorer sleep quality [24–26] and more sleep disturbances [22] than women
without depression. Evaluation of this relationship is important since it is unclear whether
women with concomitant depression and sleep disturbances are at an increased risk for
adverse pregnancy outcomes.

The literature suggests that the most common sleep complaints among non-depressed
pregnant women are poor sleep quality and continuity [2;3;5;27]. However, very little
information is available concerning the influence of depression on sleep during pregnancy.
We are aware of only one study that effectively described and compared sleep in pregnant
women clinically diagnosed with major depression [22]. Despite the importance of this
contribution, the sleep information was derived from visual analogue scales (VAS) and data
on the quantitative aspects of sleep during pregnancy are needed.

Sleep is distinctly disturbed in depressed individuals and is a recognized risk factor for
depression [18;19;21]. Yet, the importance of these associations has not been effectively
translated onto pregnancy [20;27]. Therefore, the purpose of this study was first to describe
and compare various sleep parameters between depressed and non-depressed women across
pregnancy, and between women taking an SSRI and not taking an SSRI across pregnancy.
We also evaluated whether sleep disturbance at 20 weeks among non-depressed women was
associated with increased depressive symptoms and MDD in later pregnancy. We
hypothesized that depressed pregnant women would have significantly poorer sleep than
non-depressed pregnant women at all time points. We also expected that women taking an
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SSRI would have more sleep disturbance since SSRI use is associated with poorer subjective
sleep [28;29]. Lastly, we anticipated that among the non-depressed women, poorer sleep
would be associated with greater depressive symptoms and probability of MDD.

Methods
This secondary analysis describes and compares sleep information collected as part of a
larger study evaluating how major depression and antidepressant treatment impact
pregnancy and neonatal outcomes. Details of the parent study, including recruitment
process, inclusion and exclusion criteria are described elsewhere [30]. Briefly, the study
design was a prospective observational study of community dwelling pregnant women who
were either depressed or not depressed and/or taking an SSRI or not. Participants included
here (N = 240) represent women enrolled who were pregnant (< 20 weeks), 15–44 years old,
and for whom we have sleep data. Participants were recruited from community
advertisements at two sites (Cleveland OH and Pittsburgh PA) and provided written
informed consent. IRB approval was obtained from both sites.

Depression Measures
Women were evaluated at 20 weeks with the Structured Clinical Interview for DSM-IV
(SCID) [31]. Depression severity was assessed with the 25-item Structured Interview Guide
for the Hamilton Depression Rating Scale with Atypical Depression Supplement (SIGH-
ADS), [32] which includes all versions of the Hamilton Rating Scale for Depression
(HRSD), and questions pertaining to atypical depressive symptoms, and the Longitudinal
Interval Follow-up Evaluation (LIFE) [33] at 20, 30 and 36 weeks gestation. The SIGH-
ADS and HRSD-17 provide a global measure of depressive symptoms. The HRSD-17
ranges from 0–52 with a score ≥ 18 being indicative of moderate depression whereas ≤ 7
suggests remission [34]. The atypical questions contribute a score that ranges from 0–26.
The LIFE is an adjunct to the initial SCID used for determining the course of a previously
established diagnosis or whether a new one has developed [33]. Change in depression
symptoms status was measured with the HRSD-17 and the SIGH-ADS score. Change in the
presence of major depressive disorder was evaluated with the LIFE. Treatment with an SSRI
was determined by charting drug dosage at each maternal assessment (20, 30 and 36 weeks).
Serum drug levels were also used to confirm exposure. [35]

Sleep measures
Sleep variables were ascertained from the 25-item SIGH-ADS at 20, 30 and 36 weeks
gestation. There are 14 questions in the SIGH-ADS that ask about sleep. Questions request
the participant to reflect on her sleep over the previous 7 days. Sleep variables include sleep
onset latency (time it took to fall asleep), wake after sleep onset, sleep duration, nap
duration, 24-hour sleep duration (nocturnal sleep plus naps), sleep efficiency (time asleep/
time in bed, reported as a percentage) and symptoms of insomnia (difficulty initiating or
maintaining sleep and early morning awakenings). Sleep onset latency, wake after sleep
onset, nap duration, 24-hour duration and nocturnal sleep duration are all reported in
minutes. With regards to the insomnia questions, the participant was identified as having
“insomnia” if she endorsed “complaints of nightly difficulty falling asleep,” “waking during
the night with any getting out of bed (except to void),” or “unable to fall asleep again if gets
out of bed.” These responses reflected the most severe of the possible choices.

Statistical Analyses
Descriptive statistics were estimated for continuous measures using means and standard
deviations, and frequencies and proportions for categorical measures. When continuous
measures met distributional assumptions of normality, Student’s t-tests were used to test
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group differences; otherwise, the non-parametric Kruskal-Wallis test was used. For
categorical measures, chi-square tests were performed. When expected cell frequencies
violated distributional assumptions, Fisher’s exact test was performed. The ANOVA
procedure was used to compare continuous sleep measures among women according to their
depression by SSRI status while chi-square tests were used to compare the groups on
categorical measures. Significant overall tests of association were followed up with post hoc
pairwise comparisons and multiple tests were corrected using the Bonferroni method (p <
0.0083).

Logistic regression models were estimated to test whether sleep measures at 20 weeks
gestation among non-depressed women predict emergent MDD at 30 and 36 weeks gestation
adjusting for SSRI use. In order to test the association between sleep and MDD across
gestation for all women, a repeated measures mixed logistic regression model was estimated
for each sleep measure adjusting for SSRI use. An interaction term between sleep measure
and SSRI use was estimated to adjust for the effect of SSRI on sleep. A random intercept
was included in each model and the covariance across the repeated measures was assumed
to be unstructured.

Results
Demographic characteristics of the sample are shown in Table 1. The mean age of women
was approximately 30 years. They were primarily Caucasian and about 60% were college
educated and currently employed. The majority of women were married and more than a
third were having their first child. Table 1 also reports demographic characteristics of
women who had major depression or were not depressed at 20 weeks gestation. Depressed
women were similar in age, race, and marital status to non-depressed women (p values > .
05), but they had more children, were less educated, and were more likely to be unemployed
(p values < .05).

Depression and sleep characteristics are shown in Table 2 with corresponding p-values. As
expected, the Hamilton Rating Scale for Depression (HRSD-17 item score) (p values < .
0001) and the SIGH-ADS score (p values < .0001) were significantly higher among the
depressed women compared to the non-depressed women at all assessments. The sleep of
the depressed women was also different compared to non-depressed women. At 20 weeks
gestation, pregnant women with depression took significantly longer to fall asleep (p = .
0002), spent more time awake at night (p < .0001), and had lower sleep efficiency (p < .
0001) than the non-depressed women. A larger percentage of depressed women endorsed
problems of insomnia (p = .0004), took longer naps (p = .0133)and indicated they had a
sleep duration of <7 hours (p = .0079) more frequently than non-depressed women. There
was no difference in the amount of time spent in bed (p = .45). A similar pattern was
observed at 30 weeks gestation. Depressed women had longer sleep latencies (p < .0001),
spent more time awake at night (p = .0413), and had lower sleep efficiency (p = .001).
However, by 30 weeks gestation the difference in percentage of depressed and non-
depressed women reporting symptoms of insomnia was not statistically significant (p = .49),
nor was the number of women reporting a sleep duration <7 hours (p = .92). By 36 weeks
gestation depressed women still had longer sleep latencies (p = .0057), spent more time
awake at night (p = .03), and had poorer sleep efficiency (p = .001), but the sleep of non-
depressed women became progressively worse. Symptoms of insomnia (p = .15), total sleep
duration (p = .94), short sleep duration (p = .58), and time in bed (p = .20) did not differ
between the two groups. The overall trend across gestation is improvement in sleep by week
30 and slight worsening at week 36.
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Among the women who were depressed, a considerable number were taking antidepressant
medication at some point during the pregnancy. Thus, we compared the sleep between
women who were taking medications and those who were not taking medications (Table 3).
At 20 weeks’ gestation, women who were taking an SSRI spent more time awake at night (p
= .007), spent more time napping (p = .04), spent more time in bed (p = .0005), and had
poorer sleep efficiency (p = .05) than women not taking an SSRI. At 30 weeks’ gestation,
women taking an SSRI took significantly longer to fall asleep (p = .0003), spent more time
awake at night (p = .04), and had lower sleep efficiency (p = .003) than women not taking an
SSRI. Similar patterns were again noted at 36 weeks’. Women taking an SSRI took
significantly longer to fall asleep (p = .003), spent more time awake at night (p = .04), and
had lower sleep efficiency (p = .04) than women not taking an SSRI.

We further evaluated whether the presence of concurrent depression and the use of anti-
depressant medications was associated with any differences in sleep (Table 4). The most
substantial differences occurred at 20 weeks gestation. Depressed women who were not
taking an SSRI (58.5%) reported more symptoms of insomnia than non-depressed who were
not taking an SSRI (29.4%) (p < .001). Sleep onset latency was significantly longer among
women who were currently depressed and taking an anti-depressant medication (39.4 ±20.1
min) compared to non-depressed women regardless if they were (25.2 ± 27.0 min, p = .005)
or were not taking an antidepressant medication (25.2 ± 39.6 min) (p < .001). Wake after
sleep onset was longer in women with MDD whether they were taking an SSRI (49.7 ± 37.0
min) or not (75.3 ± 105 min) compared to non-depressed women not on an SSRI (28.1 ±
44.0 min) (p’s<.001). At 30 weeks, fewer differences were significant as sleep among the
four groups converged. Sleep onset latency was significantly longer among women with
current depression regardless of medication use (34.4 ± 38.3 and 30.9 ± 16.4 min) compared
to non-depressed and non-medicated women (23.1 ± 63.8 min) (p values .006 and < .001,
respectively). There were no group differences in wake after sleep onset. By week 36, there
were no significant differences in sleep onset latency among any of the four groups (after
correcting for the Type I error).

Lastly, we evaluated whether individual sleep variables at 20 weeks gestation were
associated with depression severity corresponding to a MDD diagnosis at 30 and 36 weeks
gestation (Table 5). Overall, symptom severity remained constant across gestation. Only five
of the non-depressed women were identified as depressed at 30 weeks and 14 by week 36.
We found that women who were depressed at 30 weeks nap twice as much as those who
were not depressed after adjusting for SSRI use (p = .02, models not shown). Women who
nap for more than 30 minutes a day at 20 weeks were 8 times more likely to develop MDD
at week 30 (OR = 7.91, 95% CI 1.05–59.4). At week 36 women who became depressed
spent twice as much time not sleeping as those who were not depressed after adjusting for
SSRI use (p = .02). Time not sleeping at 20 weeks was also associated with an increased risk
for developing MDD at week 36 (OR = 1.006, 95% CI 1.001–1.02, models not shown).
Finally, repeated measures indicated that both a delay in sleep onset (F(1, 376) = 12.21, p < .
0005) and more time spent awake (F(1, 376) = 10.39, p = .001) were associated with an
increased odds of developing MDD controlling for SSRI use (models not shown).

Discussion
This report describes and compares specific sleep measures in a cohort of depressed and
non-depressed pregnant women. We showed that depressed women have significantly more
fragmented sleep, as reflected by longer sleep latencies, longer periods of nocturnal
wakefulness, and poorer sleep efficiency, during the second half of pregnancy. However,
sleep deprivation, as reflected by total sleep time and symptoms of insomnia only differed
between the two groups at 20 weeks gestation. It is likely that typical physiological changes
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that occur towards the end of pregnancy, such as increased abdominal size and physical
discomfort, in addition to increasing progesterone levels [36;37] account for the congruence
between groups in the third trimester. However, it is worth noting that the rate of insomnia
increased among the non-depressed women by 36 weeks to approximately 40% of the
sample which is consistent with several reports. [6;27] These disparate sleep patterns
suggest that the significance of disturbed sleep among depressed pregnant women may be
more important in earlier gestation. We speculate that in early gestation the interaction
between depressive symptoms and disturbed sleep may have a greater impact on maternal
physiology and subsequent adverse outcomes. Depression and disturbed sleep are both
associated with inflammation and neuroendocrine dysregulation [38–41]. Disturbances or
alterations in maternal physiology, such as inflammation, anemia or high norepinephrine
levels, particularly in early gestation, have been identified to increase the risk for preterm
birth [42–44] Further investigation is warranted to determine whether disturbed sleep is
associated with adverse pregnancy outcomes via dysregulation of these biological pathways.

This is the first report, as far as we are aware, to evaluate data that contain SSRI use and
sleep in pregnant women. While SSRIs are the first line of pharmacologic treatment for
depression, [45] clinicians are often hesitant to prescribe them during pregnancy and women
are resistant to taking them. The medications used by these women had differential effects
on sleep despite being associated with symptomatic and functional improvement. [46] A
range of SSRIs used allowed us to evaluate only the effects of this class of drugs rather than
individual medication effects. It is also likely that a subset of women, within the course of
treatment for depressive symptoms, experienced improvement in sleep. [28] Further
exploration indicated differential effects of depression on sleep that varied according to
whether the women were taking an SSRI. These data are however, in accordance with the
existing literature. SSRIs often have short-term sleep disturbing properties, but are
commonly used to treat symptoms of insomnia as well as depression in women. Not all
antidepressants have the same effects on sleep. [28;29] Some have been shown to reduce
REM sleep (tricyclics), while others alter sleep consolidation and architecture that may be
relevant to clinical response (SSRIs). [29;47] Future studies should explore the specific
effects of SSRIs on both subjective and physiological measures of sleep in depressed as well
as non-depressed pregnant women.

The literature describing and comparing sleep in depressed and non-depressed women is
sparse. Our findings corroborate and extend the literature that sleep is more disturbed among
depressed pregnant women. [22;24;25] We also contribute by providing evidence that the
sleep of non-depressed pregnant women becomes progressively worse across pregnancy
whereas the sleep of depressed pregnant women starts poor and remains poor. Depression
does not influence sleep independently. It is very likely that sociodemographic factors
contribute to the dynamics of this relationship. In the current cohort, for example, depressed
women delivered more children, were more likely to be at a lower SES level, and more
likely unemployed. These sociodemographic characteristics are known to contribute to sleep
problems and higher levels of depression. [48–50] These findings merit further investigation
in order to determine whether the changes in sleep are solely a result of depression and
pregnancy or further exacerbated by demographic factors.

We further sought to extend the current literature on disturbed sleep and the potential for
increased risk for greater depressive symptoms among those who were not depressed at 20
weeks. We found that several aspects of poor sleep are associated with higher depressive
symptoms and an increased risk for developing MDD, which corroborate the existing
literature. [18;20;21;51] Women who become depressed took twice as long to fall asleep,
spent twice as much time awake, and had worse sleep efficiency than women who did not
become depressed. Interestingly, we found that among the women who were not depressed
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at 20 weeks gestation, those who napped for more than 30 minutes per day were at an 8-fold
risk for developing MDD by week 30. This is consistent with data from Wolfson et al
[27]who found that longer nap times in late pregnancy were associated with higher
depressive symptoms in the postpartum.

This is only the second study to evaluate sleep in pregnant women who were clinically
diagnosed with depression and the first to have three time assessments across pregnancy.
Field and colleagues [22] evaluated 253 women at approximately 22 and 32 weeks gestation
and found greater sleep disturbances determined by visual analogue scales among the
depressed women. This is also the first study to utilize interview-assessed sleep information
collected by a clinician. Previous studies have relied on self-report questionnaires such as
the Pittsburgh Sleep Quality Index (PSQI) [24;25] or visual analogue scales. [22] While not
the gold standard for measuring sleep, the SIGH-ADS [32] allows for a more detailed and
quantitative account of the various sleep parameters known to be associated with depression,
including sleep onset latency, wake after sleep onset and symptoms of insomnia. [18;28]
Furthermore, while the PSQI has good validity in depressed and/or pregnant populations,
[24;52] the recall period is over the previous 30 days. The SIGH-ADS, [32] on the other
hand, asks about the previous 7 days. This period of recall is considered more reliable.
Ideally, sleep diaries would be used in order to capture the daily variability in sleep across a
longer time period in conjunction with objective sleep measures, such as actigraphy or
polysomnography.

The current findings support the growing evidence that depressed women have more sleep
disturbances than non-depressed women. [22;53;54] While this study has several positive
attributes, including a large community-dwelling cohort that was followed prospectively
across pregnancy and the use of “gold standard” tools for clinical diagnosis of depression,
there are some limitations. First, sleep data were based on retrospective recall only. While
this is a common data collection method, data collected in a prospective manner, such as
with sleep diaries, would assist and confirm the participant reports. The interpretations and
associations with future depressive symptoms would also be enhanced with prospective
assessments of sleep. We also did not have a sleep quality question available. Since sleep
disturbance is both a physiological as well as psychological stressor, it would have been
useful to describe and compare the quality of these women’s sleep. Finally, pre-pregnancy
sleep or sleep during the first trimester would have further allowed for a more careful
longitudinal examination of sleep disturbances across the whole gestational period.

Nonetheless, the data have important clinical implications. We show that specific
components of sleep are distinctly more disturbed in depressed pregnant women compared
to non-depressed pregnant women. Pregnant women who are depressed or have a history of
depression are more vulnerable to adverse pregnant outcomes. [55] Hence, evaluating and
screening for sleep problems during pregnancy in conjunction with treating depression could
augment the prevention and/or amelioration of the current, as well as future, depressive
episode. These findings are particularly important given the elevated risk for future
depressive episodes among individuals who have sleep problems. [19;54]
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Table 1

Demographic measures of pregnant women by depression status at 20 weeks gestation.

Measure

Depressed at Week 20

All (N=240) Yes (N=59) No (N=181) p-value

Age 29.9 ± 5.9 30.1 ± 6.6 29.8 ± 5.7 0.72

Race 0.45

 White 188 (78.7) 43 (72.9) 145 (80.6)

 Black 42 (17.6) 13 (22.0) 29 (16.1)

 Other 9 (3.8) 3 (5.1) 6 (3.3)

Education 0.001

 <High school 17 (7.1) 10 (16.9) 7 (3.9)

 High school 27 (11.3) 6 (10.2) 21 (11.6)

 Some college 48 (20.0) 17 (28.8) 31 (17.1)

 College 90 (37.5) 15 (25.4) 75 (41.4)

 Graduate school 58 (24.2) 11 (18.6) 47 (26.0)

Employed 142 (59.4) 26 (44.1) 116 (64.4) 0.006

Marital status 0.35

 Single 58 (24.2) 16 (27.1) 42 (23.2)

 Married/cohabiting 173 (72.1) 40 (67.8) 133 (73.5)

 Divorced/separated 8 (3.3) 2 (3.4) 6 (3.3)

 Widowed 1 (0.4) 1 (1.7) 0 (0.0)

Parity 2.0 ± 1.2 2.6 ± 1.5 1.8 ± 1.0 0.0006

Parity 0.0026

 1 83 (39.7) 11 (22.4) 72 (45.0)

 2 75 (35.9) 18 (36.7) 57 (35.6)

 3+ 51 (24.4) 20 (40.8) 31 (19.4)

Smoked during pregnancy 32 (14.7) 10 (20.0) 22 (13.2) 0.23

Drank during pregnancy 71 (32.6) 15 (30.6) 56 (33.1) 0.74
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