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Abstract
Both prenatal and postnatal maternal depression have been associated with increased sleep problems in early childhood. 
However, this association is less consistent for postnatal depression, and the strength of the association remains unclear. The 
aim of the current study was to provide a quantitative synthesis of the literature to estimate the magnitude of the association 
between maternal depression and sleep problems in early childhood. Medline, PsycINFO, PsycARTICLES, Web of Sci-
ence, and Scopus were searched for prospective longitudinal studies from 1970 to December 2022. Of 117 articles screened, 
22 studies met the inclusion criteria. Both prenatal depression (OR = 1.82; 95% CI = 1.28–2.61) and postnatal depression 
(OR = 1.65; 95% CI = 1.50–1.82) were associated with increased likelihood of sleep problems in early childhood. The het-
erogeneity between the studies was significant and high both for prenatal (Q = 432.323; I2 = 97.456, P < .001) and postnatal 
depression (Q = 44.902, I2 = 65.594, P < .001), which mean that conclusions are tentative and need to be considered within 
the possible influence of unmeasured confounding. However, mitigating depression symptoms in mothers both during preg-
nancy and in the postnatal period would be an effective strategy for reducing sleep problems in children.
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Introduction

The period from birth to 3 years of age constitutes the most 
critical years for healthy brain development [19], and pro-
vides the foundation for future life achievement [12]. To 
ensure healthy growth, human infants need to have healthy 
sleeping patterns during this period [27]. However, approxi-
mately 20% to 35% of children show symptoms of sleep 
problems during the first 3 years such as short sleep duration, 
frequent night wakings, and difficulties in settling into sleep, 
which are one of the biggest sources of concern for parents 
in the early years [15, 52, 62]. Sleep problems in children are 
associated with increased levels of stress and fatigue in par-
ents which could influence their sensitive parenting, as well 
as decrease their productivity at work [7]. Further, there is 
evidence that sleep problems that are established during the 

first 3 years of life can persist throughout childhood [15, 63, 
71], and are associated with a range of outcomes including 
cognitive difficulties such as problems in nonverbal reason-
ing [9], and language skills [22], child-parent attachment dif-
ficulties [10, 64], as well as internalizing and externalizing 
problems lasting into adolescence and adulthood [61, 67].

Given its potential negative impact on the parents and 
the children, there has been an interest to understand the 
factors which might contribute to the development of sleep 
problems in children. Sadeh and Anders’ [60] transac-
tional model proposed that ongoing bidirectional associa-
tions between intrinsic (e.g., temperament, medical) and 
extrinsic (e.g., parental soothing behaviors, depression, 
culture) factors explain the development of sleep prob-
lems. Among these factors, it was suggested that maternal 
depression plays a key role in the development of sleep 
problems in early childhood [3, 26, 68, 73, 74]. Maternal 
depressive symptoms could impact sleep problems in early 
childhood through several mechanisms. In the prenatal 
period, the association between maternal depression and 
sleep problems in early childhood has been explained by 
the prenatal programming that adversely influences fetal 
development [29]. It was shown that depressive symptoms 
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during pregnancy could expose the fetus to high levels of 
maternal glucocorticoids and pro-inflammatory cytokines, 
and program an adverse offspring phenotype which could 
explain why maternal depressive symptoms during preg-
nancy predicts increased risk of sleep problems in children 
[16, 43, 54].

In the postnatal period, it was suggested that maternal 
depression could influence sleep problems in early child-
hood due to interfering with maternal bedtime and night-
time behaviors [62]. There is evidence that mothers with 
depressive symptoms are more likely to be present in the 
same room with their infant and spend higher amount of 
time in close physical contact with their infants during the 
night due to thoughts of helplessness/loss of control and 
perception of themselves as inadequate parents [68]. This 
is likely to interfere with children’s ability to acquire self-
soothing skills which are required to sleep through the night 
or to self-soothe back to sleep once awoken [62]. Further, 
maternal depression and early childhood sleep problems may 
be associated due to shared genetic vulnerability [72].

Although the research evidence is consistent for the asso-
ciation between prenatal depression and sleep problems in 
early childhood [26, 45, 47, 51, 66, 69], the effect sizes vary 
across different studies, and it is unclear how large the effect 
of prenatal depressive symptoms is on sleep problems in 
early childhood. Further, the evidence regarding the link 
between postnatal maternal depression and sleep in early 
childhood is mixed with some studies revealing nonsignifi-
cant associations [17, 56]. The nonsignificant associations 
could be due to the assessment time of maternal depres-
sion as one of these studies assessed maternal depression at 
delivery [17] and the other assessed it concurrently and as 
an outcome of sleep problems in children [56].

There are several potential factors which could moderate 
the association between maternal depression and sleep prob-
lems in early childhood. First, both the age at assessment of 
postnatal maternal depression and child sleep problems could 
moderate the association between maternal depression and 
sleep problems in early childhood. Regarding the assessment 
of postnatal maternal depression, it was suggested that ear-
lier exposure to maternal depression has a higher impact than 
later exposure [31]. Since the first 6 months of after birth is a 
particularly important period for the development of healthy 
sleep patterns in children [27, 60], maternal regulation of 
infant nighttime behavior may be most needed in the first 
6 months of life [62]. The presence of depressive symptoms 
during the first 6 months of life might limit mothers’ capacity 
to provide this guidance. Regarding the age at assessment of 
sleep problems in early childhood, there is evidence that sleep 
problems arising before the first year of life is more likely to 
persist throughout early childhood [15]. Thus, it is important 
to understand whether the impact of maternal depression on 

child sleep problems depends on whether sleep problems were 
assessed before or after the first year.

Second, maternal age could be a moderator on the associa-
tion between maternal depressive symptoms and child sleep 
problems. Younger mothers might have less economic and 
social resources and live in less supportive and less stable 
households than older mothers [25]. Further, there is evidence 
that younger mothers are more likely to have symptoms of 
postpartum depression and their children are more likely to 
have emotional and behavioral problems [1]. Thus, younger 
mothers might have less resources to mitigate the impact of 
depression which may influence their abilities to set bed-time 
routines and manage infant sleep effectively [14].

Third, the association between maternal depression and 
sleep problems in childhood could depend on the income level 
of the country. It was shown that the prevalence of maternal 
depressive symptoms both during the prenatal and postnatal 
periods is higher in many low and middle income countries 
than found in high-income countries [55], which might be due 
to factors such as higher life stress and domestic violence and 
low socioeconomic status [39]. Thus, the association between 
maternal depressive symptoms and sleep problems in early 
childhood might change depending on the income level of the 
countries.

Fourth, it is also important to note the potential influence 
of the type of assessment of sleep problems in children on the 
association between maternal depression and sleep problems 
in early childhood. The most common method for evaluating 
sleep problems in early childhood is parent’s subjective reports 
[44]. Although most studies use well-established parent reports 
to measure sleep problems in children, some studies only used 
a one-item question, which might influence the link between 
depressive symptoms and sleep problems in children.

The aim of the current study is to provide a quantitative 
synthesis of the literature to estimate the association between 
maternal depression and sleep problems in early childhood 
up to 3 years of age focusing on depression during prenatal 
and postnatal periods separately. To attain a clear under-
standing of the methodological factors that may amplify, or 
attenuate observed associations, sample, and methodological 
moderators (i.e., child age at assessment of sleep problems, 
maternal age, income level of the country, type of assess-
ment of sleep problems in children, time of assessment of 
postnatal depression) will be examined to determine whether 
they predict between-study variation.

Methods

Research Design and Methods

This meta-analysis was registered with the PROSPERO 
International prospective register of systematic reviews 
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with the following number: CRD42022383588, and was 
conducted in line with the Preferred Reporting Items for 
Systematic Reviews and Meta-Analyses guidelines [49]. 
The criteria for the search strategy, the selection of studies, 
data extraction and analyses were prespecified.

Study Selection Criteria

Prospective longitudinal studies were eligible for this 
meta-analysis. Studies were included in the analysis 
according to 2 criteria. First, articles should contain 
reports on prenatal and/or postnatal maternal depression 
and infant and toddler sleep problems (e.g., short sleep 
duration, frequent night-waking, difficulties settling into 
sleep). Second, sleep problems in children should be 
measured up to 3 years of age given that the current study 
focuses on sleep problems in early childhood. Studies were 
excluded if mothers retrospectively reported on prenatal 
or postnatal depression given that retrospective reports 
may be subjected to recall bias. We further excluded ran-
domized control trials, and cross-sectional studies since 
the current study aims to investigate the longitudinal 
associations between maternal depression and child sleep 
problems.

Search Strategy

A literature search was conducted for prospective longitu-
dinal studies of maternal depression and sleep problems 
in infancy, from 1970 up to December 2022. The article 
search was finalized on 12 December 2022. The following 
electronic databases were searched: Medline, PsycINFO, 
PsycARTICLES, Web of Science, and Scopus. The search 
strategy included the following search terms: ('prena-
tal depression' OR 'perinatal depression' OR 'postpartum 
depression' OR 'antenatal depression' OR 'maternal depress*' 
OR 'mother depress*) AND (‘infant sleep*’ OR sleep*). The 
Medline search yielded 104 articles, PsycINFO yielded 64 
articles, PsycARTICLES yielded 1 article, Web of Science 
yielded 90 articles, and Scopus yielded 13 articles. Over-
all, 272 articles were included in the literature search. 155 
duplicates were removed from the search. Overall, the final 
literature search included 117 articles. After abstract screen-
ing, 94 articles were excluded. The full text of the remaining 
24 articles and additional 12 articles which were identified 
through bibliography search were reviewed according to the 
inclusion criteria, and 13 articles were excluded. The search 
resulted in 22 articles being included in the meta-analysis 
(Fig. 1). Two authors (OO and AB) determined the final 
eligibility of studies, and any disagreements were resolved 
by the senior author (AB).

Quality Assessment

The Newcastle–Ottawa Scale was used to assess the qual-
ity of the studies based on three aspects which are selec-
tion, comparability, and outcome or exposure. These three 
aspects are further divided into eight specific items which 
are representativeness of the exposed cohort, selection of 
the non-exposed cohort, ascertainment of exposure, demon-
stration that outcome of interest was not present at start of 
the study, comparability of cohorts on the basis of design, 
assessment method of outcome, whether follow-up was long 
enough for outcomes to occur, and the adequacy of follow-
up of cohorts. Each item on the scale could get a score of 
one point except comparability which could get a score up 
to two points. Thus, overall scores in this scale could range 
from 0 to 9, with higher scores indicating higher quality. The 
scores of included studies ranged from 4 to 7 indicating good 
quality (Supplemental Table 1).

Data Extraction

Eligible studies were reviewed to extract the relevant mater-
nal and infant data, different studies provided the data in 
different formats: sample size with means and SDs, correla-
tions, odds ratios. Categorical information regarding child 
age at assessment of sleep problems (up to 12 months of 
age or 12 months of age and above based on the mean age 
of the children in the study), maternal age (under 30 years or 
30 years and above based on the mean age of the mothers in 
the study), income level of the country (high or upper mid-
dle income), assessment of sleep problems in children (valid 
questionnaire/objective measurement or one question), and 
time of assessment of postnatal depression (during the first 
6 months or after 6 months) was extracted from the articles 
(Table 1). The data extraction was completed by OO and 
double-checked by AB, the senior author.

We used the following protocol so that each sample of 
participants was represented only once in the meta-analysis: 
1) If more than one-time point of maternal depressive symp-
toms or child sleep problems were provided, effect sizes 
from the first time point will be used. This deviated from the 
preregistered data extraction protocol where we originally 
planned to pool the effect sizes across different time points 
if more than one-time point of assessments were made. The 
reason for this change was to extract the effect size from the 
largest sample size. 2) If multiple publications emerged from 
a dataset, we selected the publication with the largest sample 
size and most comprehensive data extraction information.

Data Analysis

Analyses to test for overall effect sizes, publication bias, and 
potential moderators were conducted using Comprehensive 
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Meta Analysis software (version 4). Effect sizes of individ-
ual studies were transformed into odds ratios (OR), and 95% 
CI. Effect size calculations were based on random effects 
modeling which uses the assumption that each study has its 
own population parameters. Thus, random-effects models 
take into account that effect sizes will differ from one study 
to another because they are sampled from an unknown dis-
tribution [13]. Heterogeneity of studies was assessed with 
Cochran’s Q and Higgins I2. A significant Q statistic sug-
gests that study variability in effect size estimates is greater 
than sampling error and that moderators should be explored. 
The I2 statistic examines the rate of variability across stud-
ies due to heterogeneity rather than chance, with values of 
50% and 75% or above suggesting moderate to high hetero-
geneity respectively [35]. To examine whether moderators 
could explain variability across studies, categorical modera-
tor analyses were conducted. Moderator analyses included 
dividing the studies into subgroups based on the following 
variables: child age at assessment of sleep problems (up to 
12 months of age or 12 months of age and above), mater-
nal age (under 30 years or 30 years and above), income 
level of the country (high or upper middle income), assess-
ment of sleep problems in children (valid questionnaire/

objective measurement or one question), and assessment 
time of maternal depression in the postnatal period (dur-
ing the first 6 months, after 6 months). Different subgroups 
might contain different number of data points (i.e., number 
of studies included in a subgroup), and thus might have dif-
ferent abilities to detect significant effects. If one subgroup 
analysis reveals significant findings but the other subgroup 
does not, this might simply reflect a lack of enough data 
points (i.e., number of studies included in a subgroup) rather 
than smaller or absent effect. Thus, it may be misleading to 
simply compare the p-values and magnitude of the effect 
sizes across subgroups. To test whether any differences 
between subgroups exist, a standard test for heterogeneity 
across subgroups using Cochran’s Q was undertaken for all 
moderators.

Publication bias analysis was assessed by using 3 strat-
egies. First, the trim and fill procedure [23] was used to 
examine the symmetry of effect sizes plotted by the inverse 
of the SE. Ideally, the effect sizes should mirror one another 
on either side of the mean. Second, the Begg and Mazumdar 
rank correlation test [8] was used to examine the likelihood 
of bias in favor of small sample size studies. Nonsignificance 
of correlation indicates no publication bias. Last, Egger’s 

Fig. 1   Search strategy
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test [24] examined whether publication bias related to the 
direction of study findings. The intercept value provided by 
this test shows the level of funnel plot asymmetry from the 
standard precision.

Further, we ran several sensitivity analyses. First, we 
repeated the main analysis investigating the association 
between prenatal depression and childhood sleep problems 
excluding Simcock et al. [66] as the assessment point of 
depression during pregnancy was not clear and was extracted 
from hospital records. Second, we repeated the main analy-
sis investigating the association between prenatal depression 
and childhood sleep problems excluding Halal et al. [34] 
and Martini et al. [46] as these studies reported on perina-
tal depression (combined depression score during and after 
pregnancy). Third, we repeated the meta-analysis on the 
association between postnatal depression and child sleep 
problems excluding the studies that did not include assess-
ments of depression during the prenatal period [21, 26, 33, 
41, 51, 69] to check whether controlling for the effects of 
prenatal depression altered the strength of the association 
between postnatal depression and sleep problems in early 
childhood.

Results

The 22 studies of maternal depression and sleep problems 
in early childhood represented a total of 43,926 participants. 
Twelve studies contained reports of prenatal depression and 
16 of them contained a report of postnatal depression, while 
6 of them contained a report of both prenatal and postnatal 
depression. The age of children at assessment ranged from 
8 weeks to 30 months. Eight studies included assessments of 
infants aged 12 months and below, while 14 studies assessed 
infants who are 12 months or older. The age of mothers 
ranged from 26.2 to 32.6 years with 12 studies including 
mothers aged 29 years or younger and 6 including mothers 
older than 30 years. The information on maternal age was 
not provided for the remaining 5 studies. Most of the studies 
were conducted in high income countries (N = 17), whilst the 
remaining studies were conducted in upper-middle income 
countries. Most studies used valid measurement of sleep 
problems (N = 17) and the majority of the studies assessed 
postnatal depression during the first 6 months (N = 13).

Associations Between Prenatal Depression 
and Sleep Problems in Early Childhood

There was a significant positive association between pre-
natal depression and sleep problems in early childhood 
(OR = 1.828; 95% CI = 1.281–2.610), indicating that prena-
tal depression was associated with an increase in the likeli-
hood of sleep problems in early childhood (Table 2; Fig. 2). 

Heterogeneity analysis indicated significant and high varia-
tion between studies (Q = 432.323; I2 = 97.456, P < 0.001). 
Subgroup analysis according to the child age at assess-
ment of sleep problems did not reveal any between group 
differences (Q = 0.344, p = 0.557). There was a significant 
association between prenatal depression and sleep prob-
lems both for children aged below 12 months (OR = 2.102; 
95% CI = 1.250–3.535), and for children who were aged 
12 months and above (OR = 1.698; 95% CI = 1.059–2.723). 
Similarly, subgroup analysis based on maternal age did not 
reveal any between group differences (Q = 0.617, p = 0.432). 
However, there was a significant association between pre-
natal depression and sleep problems in early childhood for 
the mothers were aged below 30 years (OR = 2.075; 95% 
CI = 1.149–3.746), but not for mothers who were 30 years 
or older (OR = 1.592; 95% CI = 0.889- 2.849). Subgroup 
analysis based on country income level did not reveal any 
between group differences (Q = 0.036, p = 0.848). There was 
a significant association between prenatal depression and 
sleep problems in early childhood similarly in high income 
(OR = 1.876; 95% CI = 1.237–2.847) and upper-middle 
income countries (OR = 1.638; 95% CI = 1.083–2.476).

Associations Between Postnatal Depression 
and Sleep Problems in Early Childhood

There was a significant positive association between post-
natal depression and sleep problems in early childhood 
(OR = 1.657; 95% CI = 1.504–1.826), suggesting that 
postnatal depression was associated with an increase in the 
likelihood of sleep problems in early childhood (Table 2; 
Fig. 2). Heterogeneity analysis indicated significant and 
high variation between studies (Q = 44.902, I2 = 65.594, 
P < 0.001). Subgroup analysis according to child age at 
assessment of sleep problems did not reveal any between 
group differences (Q = 2.264, p = 0.132). There was an 
association between postnatal depression and sleep prob-
lems both for children who are aged below 12 months 
(OR = 2.156; 95% CI = 1.375–3.381) and 12 months or 
older (OR = 1.516; 95% CI = 1.460–1.574). Similarly, 
subgroup analysis based on maternal age did not reveal 
any between group differences (Q = 0.024, p = 0.877). 
There was a significant association between postna-
tal depression and sleep problems in children for both 
mothers who were younger than 30 years (OR = 1.718; 
95% CI = 1.491–1.979) and those who were aged 30 and 
above (OR = 1.690; 95% CI = 1.461–1.955). Further, 
subgroup analysis on country income did not reveal any 
between group differences (Q = 0.100, p = 0.752). Stud-
ies from both high (OR = 1.661; 95% CI = 1.502–1.838) 
and upper-middle income countries (OR = 1.547; 95% 
CI = 1.004–2.382) revealed an association between post-
natal depression and sleep problems in early childhood. 
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Moreover, subgroup analysis on the measurement of sleep 
problems did not reveal any between group differences 
(Q = 0.000, p = 0.996). Studies using both valid measure-
ments (OR = 1.695; 95% CI = 1.475–1.947) and one-item 
questions (OR = 1.696; 95% CI = 1.376–2.092) revealed 
an association between postnatal depression and sleep 
problems in early childhood. Finally, subgroup analysis 
based on the time of assessment of maternal depression 
did not reveal any between group differences (Q = 3.013, 
p = 0.083). There was a significant association between 
postnatal depression and sleep problems in children both 
when depression was assessed during the first 6 months 
(OR = 1.766; 95% CI = 1.517–2.057), and after 6 months 
(OR = 1.495; 95% CI = 1.339–1.669).

Publication Bias

Regarding the association between prenatal depression and 
sleep problems in early childhood, the point estimate (95% 
CI) for the combined studies is 1.828 (1.280–2.609) under 
the random effects model. With the use of trim and fill, these 
values remained unchanged, indicating no publication bias. 
The Begg and Mazumdar rank correlation and Egger et al.’s 
test were not statistically significant, indicating no evidence 
for publication bias.

Regarding the association between postnatal depression 
and sleep problems in early childhood, the point estimate 
(95% CI) for the combined studies is 1.657 (1.504–1.826) 
under the random effects model. Using trim and fill, the 

Table 2   Associations between maternal depression and sleep problems in early childhood

Please note that sleep problems assessment subgroup analysis was not conducted for prenatal depression since all measurements were made with 
valid questionnaires

Data points OR 95% CI 
Lower bound

95% CI 
Upper bound

Cochran Q test I2 Test for 
heterogene-
ity (P)

Prenatal depression and sleep problems in early childhood
 All studies 12 1.828 1.281 2.610 432.323 97.456  < 0.001
 Child age 0.344 0.557
 Below 12 months 4 2.102 1.250 3.535 33.310 90.994  < 0.001
 12 months and above 8 1.698 1.059 2.723 391.798 98.213  < 0.001
 Maternal age 0.617 0.432
 Below 30 years 6 2.075 1.149 3.746 214.732 97.672  < 0.001
 30 years and above 4 1.592 0.889 2.849 43.466 93.098  < 0.001
 Country income level 0.036 0.848
 High 9 1.876 1.237 2.847 342.508 97.664  < 0.001
 Upper middle 3 1.638 1.083 2.476 10.044 80.088 0.007

Postnatal depression and sleep problems in early childhood
 All studies 16 1.657 1.504 1.826 44.902 65.594  < 0.001
 Child age 2.264 0.132
 Below 12 months 5 2.156 1.375 3.381 17.242 76.801 0.002
 12 months and above 11 1.516 1.460 1.574 14.288 30.013 0.160
 Maternal age 0.024 0.877
 Below 30 years 9 1.718 1.491 1.979 37.346 78.579  < 0.001
 30 years and above 6 1.690 1.461 1.955 3.157 0.000 0.676
 Country income level 0.100 0.752
 High 13 1.661 1.502 1.838 39.136 69.338  < 0.001
 Upper middle 3 1.547 1.004 2.382 5.588 64.206 0.061
 Sleep problems assessment 0.000 0.996
 Valid measure 11 1.695 1.475 1.947 33.331 69.998  < 0.001
 One-item 5 1.696 1.376 2.092 11.298 64.595 0.023
 Postnatal depression assessment time 3.013 0.083
 During the first 6 months 13 1.766 1.517 2.057 36.512 67.134  < 0.001
 After 6 months 3 1.495 1.339 1.669 4.890 59.098 0.087
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imputed point estimate is 1.504 (1.349–1.678), which is the 
point estimate adjusted for publication bias. This suggests 
that our initial findings regarding the association between 
postnatal depression and sleep problems in early childhood 
may be slightly overestimated due to publication bias. How-
ever, it is important to note that there is no guarantee that 
the adjusted point estimate equals to what would have been 
observed in the absence of publication bias given that we 
cannot know the true mechanism behind the publication 
bias. Further, it has been suggested that the trim and fill 
method performs poorly when there is high heterogeneity 
between studies [57]. Thus, the corrected point estimate 
should be interpreted with caution. The Begg and Mazumdar 
rank correlation test and Egger et al.’s test were not statisti-
cally significant, indicating no publication bias.

Sensitivity Analysis

We repeated the main analyses for the association 
between prenatal depression and sleep problems exclud-
ing Simcock et al. [66] which revealed a similar estimate 
(OR = 1.830,95% CI: 1.262–2.652). Second, we repeated the 
main analysis investigating the association between prenatal 
depression and childhood sleep problems excluding Halal 
et al. [34] and Martini et al. [46] as these studies reported 
on perinatal depression (combined depression score dur-
ing and after pregnancy) which revealed a similar estimate 
(OR = 1.839,95% CI: 1.239–2.730).

When we repeated the meta-analysis on the association 
between postnatal depression and child sleep problems 
excluding the studies that did not include assessments of 
depression during the prenatal period (i.e., only including 

studies which adjusted for the role of prenatal depression), 
there was still a significant association between postnatal 
depression and child sleep problems although the strength 
of the association was smaller (OR = 1.499; 95% CI = 1.359; 
1.654).

Discussion

Main Findings

Findings of the current meta-analysis showed that maternal 
depressive symptoms during both prenatal and postnatal 
periods are associated with increased likelihood of having 
a child with sleep problems. Depressive symptoms during 
pregnancy were associated with 1.82 increased likelihood 
of sleep problems in children, while depressive symptoms 
during the postnatal period increased the likelihood of sleep 
problems in early childhood by 1.65. When we repeated the 
meta-analysis on the association between postnatal depres-
sion and child sleep problems only focusing on the stud-
ies which adjusted for the role of prenatal depression, the 
likelihood of having a child with sleep problems was 1.49. 
These associations for both prenatal and postnatal depres-
sion were consistent across child and maternal age at assess-
ment, income level of the countries, and the assessment type 
of sleep problems in childhood.

Current findings highlight that there is an 82% increase 
in the odds of developing childhood sleep problems when 
mothers show depressive symptoms during pregnancy [21, 
51]. This association was consistent across child and mater-
nal age at assessment, and income level of the countries. The 

Fig. 2   Forest plots of the associations between A prenatal depression, B postnatal depression and sleep problems in early childhood
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mechanism underlying this association could be explained 
via the Developmental Origins of Health and Disease 
(DOHaD) hypothesis, which posits that adverse environmen-
tal events during the pregnancy period leads to significant 
consequences on long term health including psychopathol-
ogy [6]. In line with this hypothesis, during pregnancy, the 
fetus could receive signals of stress caused by depression 
which could have persisting influences on the brain develop-
ment and physiological development [59]. One physiologi-
cal mechanism is dysregulation in the development of the 
hypothalamic–pituitary–adrenal (HPA) axis, which is linked 
to the development of systems responsible for regulating 
circadian rhythms [75]. Thus, in the context of infant sleep 
problems early adverse effects can lead to an overactive HPA 
axis, which can distort circadian sleep–wake cycles and lead 
to increased infant wakefulness [53, 70].

Our findings showed that there is a 65% increase in the 
odds of developing childhood sleep problems when moth-
ers show depressive symptoms during the postnatal period, 
which is consistent across assessment age in childhood 
(below 12 months or 12 months and above), maternal age 
(below 30 years or 30 years and above), country income 
level (high or upper-middle), the type of measurement used 
to assess of sleep (valid questionnaire or one-item ques-
tion), and time of assessment of postnatal depression (before 
6 months of age or after 6 months). When the analysis was 
repeated only focusing on the studies which adjusted for the 
role of prenatal depression, maternal depressive symptoms 
during the postnatal period increased the likelihood of sleep 
problems in early childhood by 49%. The decrease in the 
likelihood of sleep problems in early childhood from 65 to 
49% could be due to the impact of the correlation between 
prenatal and postnatal depression symptoms given that pre-
natal depression symptoms is a key risk factor for postnatal 
depression symptoms [48].

It was suggested that the link between maternal depres-
sion and sleep problems in children could be bidirec-
tional in the postnatal period [38]. Regarding the impact 
of maternal depression on the sleep problems of their 
offspring, there is evidence that symptoms of maternal 
depression are associated with having difficulties in set-
ting a bedtime routine and being in tune with babies’ sig-
nals which could contribute to sleep problems in early 
childhood [36]. Further, it is possible that mothers with 
depressive symptoms have a higher tendency to report 
and be concerned by sleep problems of their children than 
mothers who do not show depressive symptoms. On the 
other hand, child sleep problems could impact maternal 
postnatal depression symptoms through increasing sleep 
deprivation in mothers. In line with this argument, inter-
vention studies showed that implementing nighttime par-
enting strategies to reduce infant sleep difficulties also 
reduces parents’ depressive symptoms [37]. However, the 

existing evidence from prospective longitudinal studies 
which investigated the bidirectional association between 
maternal depression and child sleep problems so far sug-
gests that maternal depression symptoms during the post-
natal period influences child sleep problems rather than 
the reverse association [21].

Given the adverse long-term impact of childhood sleep 
problems, it is important to identify those most at risk. The 
current meta-analysis suggests a large influence of mater-
nal depressive symptoms during the prenatal period and 
a moderate influence of depression during the postnatal 
period on the development of sleep problems in children. 
However, it is important to highlight the complexity of 
how sleep problems develop in children. The theoretical 
model proposed by Sadeh and Anders [60] suggests that 
the development of sleep problems is influenced by fac-
tors at the distal extrinsic context (e.g., social and cultural 
norms, caretaking arrangements, family stress), proximal 
extrinsic context (e.g., parental personality), intrinsic con-
text (e.g., infant temperament), as well as parent-infant 
mediating context (e.g., bedtime interaction, soothing 
behaviors, bedsharing). Thus, maternal depressive symp-
toms are likely to interact with other factors, which were 
not explored in the current meta-analysis. Further, sleep 
problems are also a symptom of depression which adds to 
the complexity of understanding the association between 
maternal depression and child sleep problems within and 
across generations [4].

It is also possible that the association between maternal 
depressive symptoms and sleep problems in children is due 
to unmeasured genetic confounding. To illustrate, findings 
from recent meta-analyses focusing on twin studies sug-
gested substantial heritability rates for insomnia is 40% [5]. 
It was shown that the genetic predisposition for insomnia 
in adulthood is related to early childhood (at 1.5 years) 
sleep problems (i.e., frequent awakening, difficulty initiat-
ing sleep) reported by the mother [42]. Thus, future studies 
could focus on genetically sensitive designs adjusting for 
polygenetic risk scores or using sibling comparisons of dif-
ferentially exposed siblings to elucidate the role of genetics 
on this association.

Prior to discussion of the clinical implications of our find-
ings, it is important to note that the findings of the meta-
analyses are correlational in nature. Causality between 
maternal depression and sleep problems in early childhood 
cannot be established based on our findings. However, there 
is increasing awareness of the importance of early interven-
tion services during pregnancy to mitigate the depression 
symptoms of mothers to promote healthy fetal develop-
ment. It is likely that investing in interventions to decrease 
maternal depression symptoms will have broad-reaching 
benefits on the health of mothers, their children and their 
relationship.
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Limitations 

There are some limitations of the current meta-analysis. 
First, we only included articles which were published in 
English. We cannot be certain whether this introduced 
bias, however, no significant publication bias was found 
for the studies in the current analysis. Second, there were 
too few studies from upper-middle income and no stud-
ies from low-income countries. These would be needed 
to understand the impact of maternal depression on early 
childhood sleep problems in all regions of the world. 
Third, the heterogeneity was high which indicates vari-
ation between the included studies. This heterogeneity 
might be related to inclusion of studies that have different 
methodology. To address this, we used random-effects 
model in the analysis and conducted moderator analy-
sis with potential variables. Nevertheless, our moderator 
analysis explained only some of the heterogeneity. Thus, 
the findings from the current study should be interpreted 
with caution and the analyses should be repeated when 
more data becomes available from other cohort studies. 
Fourth, the majority of the studies included in the cur-
rent analysis used maternal reports rather than objective 
measurements such as actigraphy, which may be due to 
difficulties of implementing objective measurements in 
longitudinal prospective studies. Thus, the current analy-
sis should be repeated in the future when more data on 
objective sleep measurements is available to compare the 
findings of studies using parental questionnaires to objec-
tive measurements.

Future studies could explore the role of the timing 
of prenatal depression assessment on the association 
between maternal depression and sleep problems in 
early childhood. We were unable to explore the role of 
the timing of prenatal depression assessment in the cur-
rent analysis since all prenatal studies included in this 
review screened for depression during the third trimester 
as per clinical recommendations. Moreover, future stud-
ies could explore if the association between maternal 
depressive symptoms and sleep problems in early child-
hood differs according to children’s sex. Further, paren-
tal practices and expectations regarding child sleep and 
what constitutes a sleep problem could vary depending 
on cultural values [40]. To illustrate, co-sleeping (i.e., 
bed- or room- sharing) is more common in non-western 
societies, low-income, and minority families [18]. In par-
ticular, mothers who bed-share may be more predisposed 
to show higher depressive symptoms than those who do 
not bed-share [50]. Further, there is evidence that bed-
sharing predicts increased sleep problems in infants [11]. 
Thus, co-sleeping could moderate the association between 
maternal postnatal depression and sleep problems in early 
childhood.

Summary

Our findings show that the strength of the association 
between maternal depression and sleep problems in early 
childhood is very large, with 82% increased likelihood of 
sleep problems in children whose mothers had prenatal 
depression, and 65% increased likelihood of sleep problems 
in children whose mothers had postnatal depression. There 
was high heterogeneity between the studies which mean 
that conclusions are tentative and need to be considered 
within the possible influence of unmeasured confounding. 
However, mitigating depression symptoms in mothers both 
during pregnancy and in the postnatal period would be an 
effective strategy for reducing sleep problems in children.
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