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BACKGROUND: Evidence on the association between perinatal maternal depression and children’s behavioral development is
limited. We investigated the association between maternal depressive symptoms during pregnancy and postpartum and the risk of
childhood behavioral problems using data from a birth cohort study.
METHODS: Study subjects were 1199 mother–child pairs. Maternal depressive symptoms were assessed with the Center for
Epidemiologic Studies Depression Scale during pregnancy and the Edinburgh Postnatal Depression Scale at 4 months postpartum.
Children’s behavioral development at 5 years of age was assessed with the Strengths and Difficulties Questionnaire.
RESULTS: Compared with children whose mothers did not experience depressive symptoms during pregnancy, those whose
mothers did experience depressive symptoms during pregnancy had increased risk of emotional symptoms, conduct problems,
hyperactivity, peer problems, and low prosocial behavior. Maternal depressive symptoms at around 4 months postpartum were
associated with increased risk of childhood emotional problems. Compared with children whose mothers did not experience
depressive symptoms during the perinatal period, those whose mothers did experience depressive symptoms both during
pregnancy and postpartum had a fivefold increased risk of childhood emotional symptoms and a threefold increased risk of peer
problems.
CONCLUSIONS: Our findings suggest that perinatal maternal depression is associated with behavioral problems in children.
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IMPACT:

● Several epidemiological studies in Western countries have examined the association between perinatal maternal depression
and children’s behavioral development, yet the results are conflicting and inconclusive.

● There is limited evidence on this topic in Asia.
● In our study using data from a prospective pregnancy birth cohort, maternal depressive symptoms around 4 months

postpartum were associated with an increased risk of emotional symptoms in children aged 5 years.
● Children whose mothers had exhibited depressive symptoms both during pregnancy and postpartum had a fivefold increased

risk of childhood emotional symptoms and a threefold increased risk of peer problems.

INTRODUCTION
The occurrence of depressive symptoms in mothers during
pregnancy and the postpartum period is a common psychological
disorder.1 Because infants in the fetal and early postnatal stages
are particularly sensitive to environmental factors, exposure to
adverse conditions such as poor nutrition status,2 smoking,3 and
maternal diseases4 might have long-lasting consequences for
development, behavior, and physical health in children.
Previous studies have examined whether maternal depressive

symptoms during pregnancy and the early postpartum period
affect children’s emotional and behavioral development.5–11 A
pregnancy cohort study in Canada showed that persistent higher
scores on the Edinburgh Postnatal Depression Scale (EPDS) from
pregnancy to 1 year postpartum was associated with an increased

risk of both externalizing and internalizing behaviors in children at
3 years.8 A Swedish population-based longitudinal mother–infant
study likewise showed that prenatal, postnatal, and persistent
maternal depression from pregnancy through postpartum month
6 were positively associated with the risk of internalizing and
externalizing problems in children aged 18 months, although
these associations were attenuated after adjustment for postnatal
maternal bonding.9 In a cross-sectional study conducted in
Pakistan, there was a significant positive association between
maternal depression and the prevalence of emotional, conduct,
and peer problems among children aged 5 years.12 In a cohort
study in the US, on the other hand, no association was observed
between postpartum depressive symptoms at 8 weeks and the
risk of an infant exhibiting externalizing or internalizing behaviors
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at 12 months of age.11 Thus, the available results on the
association between perinatal maternal depressive symptoms
and children’s behavioral development are conflicting and
inconclusive due to differences in study design, study population,
study size, and the measurement tools used to assess maternal
depressive symptoms and children’s development across studies.
Furthermore, studies on this topic have been conducted mainly in
Western countries; in Asia, there have been few large-scale cohort
studies with detailed pre- and postnatal information. There are
some relevant differences between Western and Asian countries
in cultural contexts, customs, and traditional norms related to
reproduction and the role of women.13,14 For example, premarital
pregnancy, conflict with in-laws, and work–life imbalance have
been suggested as uniquely Asian cultural-related factors for
perinatal depression that do not affect Western women as
powerfully.13,14 It is possible that these cultural factors affect the
development of perinatal maternal depressive symptoms9 and
thus shape the association between perinatal maternal depressive

symptoms and childhood behavioral problems. Thus, further
research is needed to accumulate data on this topic in Asian
countries.
In the present study, to assess whether perinatal maternal

depressive symptoms influence children’s behavioral develop-
ment, we investigated the association between maternal depres-
sive symptoms during pregnancy and postpartum and the risk of
childhood behavioral problems, using data from fetal life to 5
years of age collected in the Kyushu Okinawa Maternal and Child
Health Study (KOMCHS).

METHODS
Study population
The KOMCHS is a prospective cohort study started before birth that aims to
elucidate the onset-related factors and prevention factors of maternal and
child health problems. The baseline survey of the KOMCHS has been
described in detail elsewhere.15 In the baseline survey between April 2007

Eligible pregnant women in Kyushu and Okinawa

Pregnant women in baseline survey (n = 1757)

Lost to follow-up (n = 167)

Mother–child pairs in second survey at birth (n = 1590)

Lost to follow-up (n = 63)

Mother–child pairs in third survey around 4 months postpartum (n = 1527)

Lost to follow-up (n = 97)

Lost to follow-up (n = 68)

Lost to follow-up (n = 57)

Lost to follow-up (n = 41)

Lost to follow-up (n = 63)

Missing analyzed data (n = 2)

Mother–child pairs in fifth survey around 24 months postpartum (n = 1362)

Mother–child pairs in fourth survey around 12 months postpartum (n = 1430)

Mother–child pairs in sixth survey around 36 months postpartum (n = 1305)

Mother–child pairs in eighth survey around 60 months postpartum (n = 1201)

Subjects of current study (n = 1199)

Mother–child pairs in seventh survey around 48 months postpartum (n = 1264)

Fig. 1 Flowchart of the study population in the current study.
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and March 2008, a set of leaflets explaining the KOMCHS, an application
form to participate in the KOMCHS, and a self-addressed and stamped
return envelope were provided to as many pregnant women as possible in
423 obstetric hospitals in seven prefectures on Kyushu Island in southern
Japan, with a total population of approximately 13.26 million, and in
Okinawa Prefecture, an island chain in the southwest of Japan, with a total
population of nearly 1.37 million. Pregnant women who were willing to
participate in the KOMCHS mailed the application form containing a
written description of their personal information to the data management
center. After determining eligibility based on this personal information,
research technicians explained the KOMCHS in detail to each eligible
participant by telephone and obtained permission to send them a self-
administered questionnaire. A total of 1757 pregnant women between the
5th and 39th week of pregnancy gave their written informed consent to
participate in the KOMCHS and answered a self-administered question-
naire in the baseline survey. Of the 1757 women, 1590, 1527, 1430, 1362,
1305, 1264, and 1201 mother–child pairs participated in all surveys from
the baseline survey to the second (after delivery), third (around four
months postpartum), fourth (around 12 months postpartum), fifth (around
24 months postpartum), sixth (around 36 months postpartum), seventh
(around 48 months postpartum), and eighth (around 60 months post-
partum) surveys, respectively (Fig. 1). We excluded two mother–child pairs
due to missing data on the factors under study. Thus, analyses were
conducted on 1199 pairs. The KOMCHS was approved by the ethics
committees of the Faculty of Medicine, Fukuoka University and Ehime
University Graduate School of Medicine.

Exposure measures
The Japanese version16 of the Center for Epidemiologic Studies Depression
Scale (CES-D)17 was filled out in the baseline survey during pregnancy. The
CES-D consists of 20 questions. Each question is scored on a scale of 0 to 3
according to the frequency of the symptoms, and the total CES-D score
ranges from 0 to 60. We defined depressive symptoms as present when a
participant had a CES-D score ≥16.
Maternal postpartum depressive symptoms were assessed at the third

survey (around 4 months postpartum) using the EPDS.18 The EPDS is a 10-
item self-reported scale developed to screen for perinatal depressive
symptoms. Each item was rated on a four-point scale (0 to 3) such that the
range of possible scores was from 0 to 30, with a higher score representing
a greater severity of depression. When the test is used for screening
purposes in the postpartum period, Cox et al. proposed a cutoff score of
10.18 However, a validation study among Japanese women demonstrated
that a cutoff score with a threshold of 8/9 had a specificity of 93% and a
sensitivity of 75% for depression.19 Thus, in the present study, we defined
postpartum depressive symptoms as present when a subject had a
score ≥9.

Outcome measures
In the eighth survey, children’s behavior at age 5 years was assessed by the
Japanese parent-report version of the Strengths and Difficulties Ques-
tionnaire (SDQ), which was designed to assess the behavior and emotions
of 3- to 16-year-old children.20 The SDQ consists of five scales—an
emotional problems scale, a conduct problems scale, a hyperactivity scale,
a peer problems scale, and a prosocial scale—each scored based on five
items, resulting in 25 items total. Each item is rated on a three-point scale:
“not true” (0), “somewhat true” (1), and “certainly true” (2). Positively
worded items were reverse-scored. The items on each scale were summed
to generate a score that could range from 0 to 10. These scale scores were
then categorized as normal, borderline, or abnormal according to cutoff
points that had previously been reported in a sample of Japanese
children.21 We dichotomized the five scale scores, comparing children with
borderline and abnormal scores with children with normal scores; we
defined emotional symptoms, conduct problems, hyperactivity, peer
problems, and low prosocial behavior as present when a child had a
borderline or abnormal score in the respective scale.

Covariates
The questionnaire in the baseline survey included questions about
maternal age, gestation, region of residence, number of children, maternal
and paternal education, household income, and maternal secondhand
smoke exposure at home and at work. The baseline survey also included a
semi-quantitative, comprehensive dietary history questionnaire assessing

consumption of six types of alcoholic beverages: beer, Japanese sake (rice
wine), shochu (a distilled alcoholic beverage made in Japan), chuhai (made
with shochu and carbonated water), whisky, and wine22,23 during the
month preceding the completion of the questionnaire.
In the second survey, the questionnaire asked about the baby’s sex, birth

weight, date of birth, and maternal smoking during pregnancy.
Information on household smoking and breastfeeding duration was

obtained from the questionnaires in the third and fourth surveys. Household
smoking exposure during the first year of life was defined as positive if the
child had lived with at least one smoker at the third or fourth survey.
Breastfeeding duration was defined as the length of the period during which
infants received breast milk, regardless of exclusivity. The questionnaire in
the fourth survey also included a question on daily TV watching time.

Statistical analysis
Maternal age, gestation at baseline, region of residence at baseline,
number of children at baseline, maternal and paternal educational levels,
household income, maternal alcohol intake during pregnancy, child’s birth
weight, child’s sex, breastfeeding duration, maternal smoking during
pregnancy, household smoking exposure during the first year of life, and
TV watching time at the third survey were selected a priori as potential
confounding factors. Maternal age, gestation, and birth weight were used
as continuous variables.
In an analysis of the additive effect of maternal depressive symptoms

during pregnancy and around four months postpartum, the mothers were
classified into four mutually exclusive categories: no maternal depressive
symptoms during pregnancy or postpartum (none); maternal depressive
symptoms during pregnancy only (during pregnancy only); maternal
depressive symptoms during the postpartum period only (postpartum
only); and maternal depressive symptoms both during pregnancy and
postpartum (both).
Logistic regression analysis was conducted to estimate crude and

adjusted odds ratios (ORs) and their 95% confidence intervals (CIs) for
behavioral problems in relation to perinatal maternal depressive symp-
toms. All statistical analyses were carried out using the SAS software
package version 9.4 (SAS Institute, Inc., Cary, NC, USA).

RESULTS
Of the 1199 children aged 59–71 months, the prevalence values of
emotional symptoms, conduct problems, hyperactivity, peer
problems, and low prosocial behavior were 12.9%, 19.4%, 13.1%,
8.6%, and 29.2%, respectively. Of the 1199 mothers, 218 (18.2%)
scored above the cutoff on the CES-D during pregnancy, 99 (8.3%)
scored above the cutoff on the EPDS postpartum, and 52 (4.3%)
experienced maternal depressive symptoms both during preg-
nancy and postpartum. Detailed characteristics of the 1199
parent–child pairs are shown in Table 1. The mean maternal age
and gestation at baseline were 31.6 years and 18.1 weeks,
respectively. Participating parents tended to be highly educated.
Table 2 summarizes crude and adjusted ORs and their 95% CIs

for behavioral problems in relation to perinatal maternal
depressive symptoms. In adjusted models, compared with
children whose mothers did not have depressive symptoms
during pregnancy, those whose mothers had experienced
depressive symptoms during pregnancy had an increased risk of
emotional symptoms (adjusted OR= 2.16, 95% CI: 1.44–3.21),
conduct problems (adjusted OR= 1.91, 95% CI: 1.35–2.45),
hyperactivity (adjusted OR= 1.64, 95% CI: 1.08–2.45), peer
problems (adjusted OR= 2.01, 95% CI: 1.25–3.18), and low
prosocial behavior (adjusted OR= 1.50, 95% CI: 1.08–2.06).
Maternal depressive symptoms around 4 months postpartum

were associated with an increased risk of childhood emotional
problems (adjusted OR= 3.22, 95% CI: 1.93–5.27). No material
associations were observed between maternal depressive symp-
toms around 4 months postpartum and a risk of conduct
problems, hyperactivity, peer problems, or prosocial behavior.
In an analysis of the additive effect (Table 3), compared with

children whose mothers did not experience depressive symptoms
at any time during the perinatal period, those whose mothers had
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experienced depressive symptoms both during pregnancy and
postpartum had an increased risk of childhood emotional
symptoms (adjusted OR= 5.24, 95% CI: 2.74–9.87) and peer
problems (adjusted OR= 3.12, 95% CI: 1.43–6.38). Maternal
depressive symptoms only during pregnancy were associated
with an increased risk of conduct problems (adjusted OR= 2.22,
95% CI: 1.50–3.25), hyperactivity (adjusted OR= 1.73, 95% CI:
1.09–2.68), and low prosocial behavior (adjusted OR= 1.47, 95%
CI: 1.02–2.12).
Furthermore, we performed an additional analysis of 1145

children excluding the 54 mothers who reported having a
diagnosis of depression at the baseline survey. This analysis did
not meaningfully change our results.

DISCUSSION
In the present cohort study, we found that maternal prenatal
depressive symptoms were associated with an increased risk of
emotional symptoms, conduct problems, hyperactivity, peer
problems, and low prosocial behavior. A positive association was
observed between maternal postpartum depressive symptoms at
around 4 months and the risk of emotional symptoms. In the
additive effect analysis, having maternal depressive symptoms
both during pregnancy and postpartum was associated with a
fivefold increased risk of emotional problems and a threefold
increased risk of peer problems in children.
Our results are partly consistent with previous findings

regarding the relationship between maternal depressive symp-
toms during pregnancy and children’s behavioral problems. In a
cross-cohort consistency study (Generation R study and ALSPAC),
the Generation R Study found that maternal depressive symptoms
during pregnancy were not associated with the risk of child
emotional problems, whereas ALSPAC found a positive associa-
tion.10 In a Greek cohort study including 288 subjects, maternal
depressive symptoms identified by the EPDS at 28–32 weeks of
gestation were positively associated with the risk of peer problems
and low prosocial behavior, but not emotional problems, conduct
problems, or hyperactivity, in children at 4 years.24

Regarding the relationship between maternal postpartum
depressive symptoms and children’s behavioral problems, a
prospective study in England showed that maternal depression
at 8 weeks postpartum was positively associated with the risk of
conduct problems in boys, but not girls, at 4 years, whereas there
was no association between maternal postpartum depression and
the risk of hyperactivity or emotional problems in either sex.3 In a
US cohort study, there was no association between maternal
postpartum depression symptoms evaluated by the EPDS at
8 weeks postpartum and the risk of externalizing or internalizing
behaviors in 247 children at 12 months.11 These findings were
inconsistent with our results.
Several studies have recently been conducted using trajectory

models to assess not only the independent effects of prenatal and
postnatal maternal depressive symptoms, but also those of recurring
and persistent maternal depressive symptoms on children’s
behavioral development.8,9,25–27 In a birth cohort study in France
in 1183 subjects, five trajectories of maternal depressive symptoms
were identified: no symptoms, persistent intermediate-level depres-
sive symptoms, persistent high-level symptoms, high symptoms
during pregnancy only, and high symptoms during the child’s
preschool years only.25 Compared with children whose mothers had
no depressive symptoms, those whose mothers had persistent
depressive symptoms, irrespective of whether they were intermedi-
ate or high, were more likely to have emotional symptoms, conduct
problems and hyperactivity at age 5 years.25 In an Australian cohort
study of 1085 subjects, three trajectories of maternal depressive
symptoms from pregnancy to 4 years postpartum were identified:
no or few symptoms, persistent subclinical symptoms, and
persistent and increasing high symptoms26; children of mothers
assigned to the “persistent subclinical” and “persistent and
increasing high symptoms” trajectories had significantly more
emotional-behavioral difficulties than did children of mothers
assigned to the “no or few” trajectory.26 In prospective cohort
studies in the Netherlands8 and Canada,27 maternal persistent
depressive symptoms were positively associated with internalizing
and externalizing problems in children. Our finding of positive
associations between maternal depressive symptoms both during
pregnancy and postpartum and the risks of childhood emotional
symptoms and peer problems, indicating an additive effect, are in
partial agreement with these findings. Like our present findings,
these previous findings suggest that maternal depressive symptoms
that persist from pregnancy through the postpartum period might
increase the child’s risk of emotional (internalizing) problems in
children. Fransson et al.9 have indicated that further adjustment for

Table 1. Distribution of selected characteristics of 1199
parent–child pairs.

Variable n (%) or mean ±
SD

Baseline characteristics

Maternal age, years, mean ± SD 31.6 ± 4.0

Gestation, weeks, mean ± SD 18.1 ± 5.3

Region of residence

Fukuoka Prefecture 693 (57.8)

Prefecture on Kyushu Island other than
Fukuoka

393 (32.8)

Okinawa Prefecture 113 (9.4)

Number of living children already born to same mother

0 484 (40.4)

1 480 (40.0)

≥ 2 235 (19.6)

Maternal education, years

<13 250 (20.9)

13–14 399 (33.3)

≥15 550 (45.9)

Paternal education, years

<13 343 (28.6)

13−14 173 (14.4)

≥15 683 (57.0)

Household income, Japanese yen/year

<4,000,000 386 (32.2)

4,000,000–5,999,999 449 (37.5)

≥6,000,000 364 (30.4)

Maternal alcohol intake during pregnancy 158 (13.2)

Characteristics at the postnatal assessment

Birth weight, g, mean ± SD 3005.5 ± 397.6

Male gender 568 (47.4)

Breastfeeding duration, months

<6 130 (10.8)

≥6 1069 (89.2)

Maternal smoking during pregnancy 87 (7.3)

Household smoking exposure during the
first year of life

329 (27.4)

Television watching at fourth survey (around the first birthday), hours/
day

<1 411 (34.3)

≥1 788 (65.7)

SD standard deviation.
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postpartum bonding attenuated the negative effect of maternal
persistent depression on internalizing problems at 18 months. Like
our present study, these previous studies8,25–27 did not incorporate
factors pertaining to the mother–infant relationship into their
analyses. On the other hand, our results showing no association
between maternal depressive symptoms both during pregnancy
and postpartum and a risk of conduct problems or hyperactivity
were inconsistent with those of other studies.8,25,27 In the present
study, maternal depressive symptoms were assessed only once
prenatally and once postnatally; furthermore, the timing of our
postpartum assessment was relatively early (at 4 months post-
partum) compared to those in other studies (final assessment point
of other previous studies: 12–36 months postpartum). This
discrepancy is likely to have contributed to the discrepancies
among our results.
The potential mechanisms by which perinatal maternal

depressive symptoms impact children’s behavioral development
remain unknown. Both genetic and environmental factors are
likely to impact children’s behavior.28–30 Depressive mothers are
likely to transmit to their children a genetic susceptibility to
mental health difficulties.28 The association between the mental
health symptoms of a mother and her child might also be
bidirectional, as a child is likely to be distressed when its mother’s
behaviors reflect depressive symptoms and a mother is likely to be
distressed by her child’s behavioral problems.28,29 Furthermore,
elevated maternal depressive symptoms are likely to be associated
with problematic parenting practices, which themselves might be
a risk factor for children who are, for genetic reasons, particularly
sensitive to their environments.28–30

Our study has several strengths, including our use of data from
a pre-birth cohort with a relatively large sample size and a long
duration of follow-up. In addition, our analysis took several
important confounding factors into account, although potential
residual confounding could not be completely excluded.
Several limitations of the current study deserve attention. Of the

1757 participants at the baseline survey, only 1199 mother–child
pairs were included in the present study. There were no material
differences between the 558 subjects who dropped out prior to
the eighth survey or those who were excluded from the present
study and the 1199 participants who were included in the present
study with regard to distribution of number of children, maternal
depressive symptoms during pregnancy, or maternal alcohol
intake during pregnancy. Compared with nonparticipants in
follow-up surveys or subjects who were excluded due to missing
data, study subjects in the present study were more likely to be
older, to have participated in the baseline survey earlier in their

gestation, to live in Fukuoka Prefecture, and to report high
maternal and paternal educational levels and high household
income. Moreover, at baseline, it was impossible to calculate the
participation rate because of a lack of exact figures on the number
of pregnant women who were provided with a set of leaflets
explaining the KOMCHS, an application form, and a self-addressed
and stamped return envelope by the 423 collaborating obstetric
hospitals. Furthermore, of the 1757 mothers at baseline, 978
mothers lived in Fukuoka Prefecture. According to data collected
by the government of Fukuoka Prefecture, the number of
childbirths was 46,393 in 2007 and 46,695 in 2008; thus, the
participation rate must have been low. Therefore, our study
population was not representative of Japanese women in the
general population, which limits our study’s generalizability. In
fact, our study subjects were more educated than women in the
general population.31 Cigarette-smoking status in our study
population, on the other hand, was likely to be similar to that in
the general population.32

Because the SDQ was filled out by the children’s mothers, we
cannot rule out the possibility of depressed mother reporter bias,
whereby a depressive mother is likely to report more behavioral
problems in her children than a non-depressed mother would. In
many studies on the association between maternal psychological
distress and children’s outcomes, the source of information on the
children’s behavioral outcomes has been their mothers. If
additional third-party objective assessments such as reports from
the children’s schools had been included alongside the parental
assessments, the study would have been strengthened. The SDQ,
however, is widely used and is a well-validated tool. Moreover, it is
uncertain whether the cutoff points for dichotomization of the
outcomes under study were reasonable, although they were
based on a previous report conducted in Japan.21

In the present study, we assessed maternal depressive
symptoms using self-reported measurements rather than clinical
diagnostic interviews, leading to the probable misclassification of
maternal depressive symptoms. As mentioned above, maternal
depressive symptoms were assessed only once prenatally and
once postnatally rather than multiple times. Moreover, several
important factors related to child outcomes were not available in
this study, including the mental health status of the mother’s
partner, parenting behavior, and parental mental health when the
child was 5 years old.
Although information on maternal history of depression was

obtained at the baseline survey, no information about any medical
treatments administered to the mother or child was available in
this study.

Table 2. ORs and 95% CIs for behavioral problems assessed by the Strength and Difficulties Questionnaire in relation to maternal perinatal
depression symptoms in 1199 children aged 5 years.

Variable Emotional symptoms Conduct problems Hyperactivity Peer problems Low prosocial behavior

Maternal depressive symptoms during pregnancy (n= 218)

Risk (%) 22.0 29.4 19.3 14.2 35.8

Crude OR (95% CI) 2.31 (1.57–3.35) 2.00 (1.42–2.78) 1.80 (1.21–2.63) 2.09 (1.32–3.25) 1.45 (1.06–1.98)

Adjusted OR (95% CI)a 2.16 (1.44–3.21) 1.91 (1.35–2.71) 1.64 (1.08–2.45) 2.01 (1.25–3.18) 1.50 (1.08–2.06)

Maternal depressive symptoms around 4 months postpartum (n= 99)

Risk (%) 30.3 25.3 11.1 14.1 30.3

Crude OR (95% CI) 3.39 (2.10–5.37) 1.45 (0.88–2.31) 0.82 (0.40–1.50) 1.87 (0.98–3.33) 1.06 (0.67–1.64)

Adjusted OR (95% CI)a 3.22 (1.93–5.27) 1.32 (0.79–2.14) 0.70 (0.34–1.31) 1.72 (0.89–3.14) 1.04 (0.65–1.65)

OR odds ratio, CI confidence interval.
aAdjustment for maternal age at baseline, gestation at baseline, number of children at baseline, region of residence at baseline, maternal and paternal
education, household income, alcohol intake during pregnancy, maternal smoking during pregnancy, smoking exposure during the first year of life, child’s sex,
child’s birth weight, breastfeeding duration, and television watching at 1 year.
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CONCLUSIONS
Our results indicated that maternal prenatal depressive symptoms
were associated with an increased risk of all five of the child
behavior problems examined in the present study (emotional
symptoms, conduct problems, hyperactivity, peer problems, and low
prosocial behavior). Maternal postpartum depressive symptoms at
around 4 months were positively associated with the child’s risk of
emotional symptoms. In addition, compared with children of
mothers without depressive symptoms at any time in the perinatal
period, children of mothers with depressive symptoms both during
pregnancy and postpartum had a fivefold increased risk of
emotional problems and a threefold increased risk of peer problems
at 5 years old. Because of this study’s numerous limitations, caution
is advised when interpreting these results. However, our findings
confirm the importance of paying greater attention to maternal
depressive symptoms in the perinatal period. Long-term maternal
mental health care during pregnancy and the postpartum period
may be an opportunity for primary prevention of behavioral
problems as well as secondary prevention of childhood mental
health disorders. To this end, the Japanese Ministry of Health, Labor
and Welfare established the “Healthy Parents and Children 21
(secondary phase)” program in 2015, which will establish a seamless
support system for pregnant women and infants that includes
mental health care for mothers.33

More research is needed to clarify the mechanisms underlying
the long-lasting effects of perinatal maternal depressive symp-
toms on childhood behavioral problems and to determine
whether treating perinatal maternal depression can actually
prevent childhood behavioral problems.
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