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Objectives: This study aimed to determine the associations between parental depression and early childhood development among
children aged 36 months to 59 months in Indonesia.

Methods: From Indonesia’s Basic Health Survey (RISKESDAS) 2018, this study included 6433 children aged 36 months to 59 months
and their parents. Maternal and paternal depression was examined using the Mini International Neuropsychiatric Interview survey in-
strument, which was previously translated into Indonesian. The study also used the Early Child Development Index to measure child
development and its 4 domains (cognitive, physical, socio-emotional, and learning). Multivariate logistic regression analysis was per-
formed to determine the association between parental depression and early childhood development.

Results: Overall, 10.3% of children aged 36 months to 59 months were off-track for development. After adjusting for biological, pa-
rental, and social characteristics, children born to parents with depression were found to be 4.72 times more likely to be off-track for
development (95% confidence interval, 1.83 to 12.15).

Conclusions: Children of depressed parents were more likely to be off-track for development. The findings highlight the need for early
diagnosis and timely intervention for parental depression to promote early childhood development.
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INTRODUCTION

physical development. Children develop age-specific core
cognitive skills, such as understanding, the ability to follow di-
rections, communication skills, and the ability to progressively
solve more complex problems, in the first 5 years of life. These
abilities are crucial for achieving later developmental milestones

The early years of life are critical for child development, in-
cluding for children’s cognitive skills and social, emotional, and
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optimal development. Optimal development is essential for
children to become economically successful and productive as
they grow up [1,2]. In addition, childhood development has
been deemed a global indicator in the Sustainable Develop-
ment Goals (SDGs). One of the aims of the SDGs is to increase
the proportion of children aged 24 months to 59 months who
are developmentally on-track in terms of health, learning, and
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psychosocial well-being (indicator 4.2.1) [3]. However, more
than 43% of children under 5 years old (over 200 million chil-
dren) are estimated to fail to achieve age-specific development
milestones due to malnutrition, inadequate stimulation, and
other risk factors associated with poverty [4]. Delays in child-
hood development occur when children do not reach devel-
opmental milestones at the expected age for each functional
dimension [5].

Another important risk factor for delays in childhood devel-
opment is parental depression. In Indonesia, there has been a
serious increase in the prevalence of mental health issues in
recent decades. The prevalence of mental health disorders has
increased substantially from 6.0% in 2013 to 9.8% in 2018 [6,7].
Becoming a parent often causes physiological distress, which
in turn affects childhood development outcomes. Parental dis-
tress may reduce the quality of parenting and increase stress in
children [8]. Previous studies have found that parental depres-
sion increases children’s neurodevelopmental, behavioral, emo-
tional, and psychiatric problems [9-11]. In addition, despite
extensive evidence on the effects of maternal depression on
children, few studies have examined paternal depression [12].
Paternal depression also has significant adverse effects on chil-
dren; for example, negative effects from depression-related
child abuse were observed in a study from Japan [13]. In addi-
tion, a prospective study found a significant association between
paternal depression and adverse behavioral and emotional
outcomes in children aged 3.5 years old and an increased risk
of behavioral problems in boys [14].

Given the essential role of parents in childhood development,
this study aimed to examine the association between parental
depression and early childhood development using data from
a large, nationally representative sample. This study expanded
on previous studies by evaluating depression in both parents
using a standardized screening tool to better understand the
different effects of parental depression on childhood develop-
ment outcomes.

METHODS

Study Design and Sample

This study used cross-sectional data from the 2018 Indonesia
Basic Health Survey (RISKESDAS), a nationally representative
household survey conducted by the National Institute of Health
Research and Development (NIHRD), Ministry of Health, cover-
ing 300 000 households in 34 provinces and 514 districts in In-
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donesia. The study sample in the 2018 RISKESDAS was selected
based on 2010 population census blocks using multi-stage
cluster random sampling. More detailed information on the
sampling methods can be found elsewhere [6].

The analysis in this study used only 6443 children aged 36
months to 59 months and their parents due to the availability
of data. We combined household, child, and parental informa-
tion with complete matching data for household, child, and
parental factors. Information on children was gathered through
interviews with their parents or caretakers [6]. This information
was needed to understand children’s early educational devel-
opment, the level of care they received, and the quality of child-
care provided by parents until the children were ready to enter
primary education.

Variables
Early childhood development

Early childhood development in children aged 36 months to
59 months was measured using the Early Child Development
Index (ECDI), which is a 10-item instrument that covers 4 de-
velopmental domains, and responses are provided by children’s
mothers or caregivers. The internal consistency for combining
the 10 items before further dichotomization in this study was
fair, with a Cronbach’s alpha of 0.64. The 4 domains of the ECDI
are defined as follows: First, language/cognitive ability is test-
ed by asking children to identify/name at least 10 letters of the
alphabet, read at least 4 simple/popular words, and recite the
names and recognize the symbols of all numbers from 1 to 10.
Children are considered on-track for development if they test
positively for at least 2 items. Second, physical ability is tested
by asking children to pick up items with 2 fingers and by ask-
ing the caregiver if the child is sometimes too sick to play. Chil-
dren are considered on-track for development if they test posi-
tively for at least 1 item. Third, socio-emotional development
is determined by asking children’s parents or guardians if their
children get along well with other children; if the children do
not kick, bite, or hit other children; and if the children are not
easily distracted. Children are considered on-track for develop-
ment if positive answers are recorded for at least 2 items. Fourth,
learning development is determined by asking parents or guard-
ians if their children can follow simple directions on how to do
something correctly and if their children are able to do it inde-
pendently. Children are considered on-track for development
if a positive answer is recorded for at least 1 item. Children were
then classified into 2 categories according to methods out-
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lined by the United Nations Children’s Fund. A child is consid-
ered to be on-track for development if he or she receives a
positive score in 3 or more of the 4 domains of the ECDI and
off-track for development if he or she receives a positive score
in fewer than 3 of the domains [15,16].

Parental depression

We defined parental depression as concurrent paternal and
maternal depression. In the 2018 RISKESDAS, symptoms of de-
pression were assessed using the Mini International Neuropsy-
chiatric Interview (MINI) mental health survey instrument, which
had been previously translated into Indonesian. The MINI is a
screening tool for the clinical assessment of depressive patients
that has been widely used in other similar studies [17,18]. MINI
modules include yes-or-no questions about any symptoms of
depression or anxiety disorders experienced within the previ-
ous 2 weeks. Mental disorders are classified using a predeter-
mined algorithm rather than a scoring system. In this study,
the parents were first asked 3 screening questions: (1) if they
felt sad most of the day almost every day for the previous 2
weeks, (2) if they had lost interest in activities they previously
found pleasing, and (3) if they felt tired most of the time. If
parents responded “yes”to at least 2 of the screening questions,
they were then asked 7 additional questions about symptoms
of depression such as changes in appetite, difficulty sleeping,
persistent tiredness, feelings of worthlessness, difficulty con-
centrating, and suicidal ideation. Parents who answered “yes”
to at least 2 of the screening questions and 2 of the additional
questions met the criteria for depression [19]. Parental depres-
sion was divided into 4 categories: non-depressed, maternal
depression only, paternal depression only, and parental de-
pression (both the mother and father).

Confounding variables

We adjusted for biological, parental, and social variables to
examine the association between parental depression and child-
hood development. The biological variables were genetic, hor-
mone, and sex-related variables and included the child’s age (3
or 4 years old), the child’s sex (male or female), birth order (1, 2,
or =3), birth weight (=2500 or <2500 g) and the child’s nu-
tritional status (stunted or normal). Parental and social vari-
ables included the residence type (rural or urban), mother’s
age (=25, 26-35, 36-45, or >45 years old), the education level
of both the mother and father (low, middle, or high), the work
status of both the mother and father (unemployed, civil/pri-
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vate employer, entrepreneur, laborer, or other), economic sta-
tus (lower, lower-middle, middle, upper-middle, or upper), and
morbidity for both the mother and father (yes or no). Econom-
ic status was determined based on household expenditures,
including food and non-food expenditures, and was ranked
based on the household wealth index using quintiles from the
lowest status level (Q1) to the highest (Q5). Parental morbidity
was defined as any chronic condition experienced by the
mother or father, including cancer, heart disease, and diabetes
mellitus.

Statistical Analysis

All statistical analyses were performed using Stata SE version
15.1 (StataCorp., College Station, TX, USA), considering the
complex survey sampling design, including stratification, clus-
ter sampling, and sample weights. Descriptive analysis was
conducted to determine the characteristics of the respondents.
Multivariate logistic regression analysis was performed to de-
termine the association between parental depression and
childhood development after being adjusted for confounding
factors using a significance level of 0.05. The adjusted odds ra-
tios (aORs) were reported with their respective 95% confidence
intervals (Cls). We used 3 logistic regression models to deter-
mine the association between parental depression and child-
hood development. First, we tested the association between
parental depression and childhood development in model 1
by comparing the effect of exposure to parental depression on
childhood development. In addition, we examined the biolog-
ical factors associated with child development in model 2 by
adding biological factors such as the child’s age, sex, birth or-
der, birth weight, and nutritional status, and subsequently in-
cluded all parental and social factors (residence type, mother’s
age, the education level of both parents, and the work status
of both parents) in the final model (model 3).

Ethics Statement

Ethical approval for the 2018 RISKESDAS was granted by the
National Ethics Commission on Health Research, NIHRD, Minis-
try of Health (No. LB.02.01/2/KE.267/2017). Written informed
consent was obtained from all of the individual participants
included in the survey. For infants and young children under
the age of 15 years old, consent was provided by a parent or
guardian.



Ika Saptarini, et al.

Journal of
Preventive Medicine
& Public Health

RESULTS

Characteristics of Respondents and Child
Development

Data on the characteristics of the respondents are shown in
Table 1. Of the 6443 children aged 36 months to 59 months, a
total of 10.3% were off-track for development. The percentage
of children who were developmentally off-track was signifi-
cantly higher for children with parents who had low maternal
(12.5%) and paternal (13.1%) education levels, children whose
mothers did not work (11.2%), children whose fathers were la-
borers (12.5%), children from families whose economic status
was “lower” (13.9%), and children whose mothers had chronic
diseases (19.4%). The percentage of children who were devel-

Table 1. Characteristics of the study population

opmentally off-track was also higher among children who
were younger (12.9%), male (12.6%), and who were third or
more children (12.5%).

The Prevalence of Off-track Development

According to Parental Depression
This study found that the rate of maternal depression was

only 5.0%, followed by a 3.2% rate of paternal depression and
a 1.0% rate of overall parental depression (Supplemental Ma-
terial 1). According to Figure 1, the percentage of being off-
track for development was significantly higher among children
whose parents suffered from depression (36.5%) than children
of non-depressed parents (9.7%). Moreover, less than 20% of
children with depressed mothers or fathers were developmen-

Child development

Child development

Characteristics p-value Characteristics p-value
On-track Off-track On-track Off-track

Residence type 0.129 Economic status <0.001
Rural 3114 (88.4) 407 (11.6) Lower 1386 (86.1) 224(13.9)

Urban 2619 (89.6) 303(10.4) Lower-middle 1329 (89.4) 157 (10.6)

Mother's age (y) 0.966 Middle 1188(89.1) 146 (10.9)
<25 868 (88.7) 111 (11.3) Upper-middle 1029 (89.8) 117 (10.2)

26-35 3046 (89.1) 372(10.9) Upper 801(92.4) 66 (7.6)
36-45 1714 (88.8) 215(11.1) Mother’s morbidity 0.006
>45 105 (89.7) 12(10.3) No 5650 (89.1) 690 (10.9)

Maternal education level 0.039 Yes 83 (80.6) 20(19.4)

Low 1661 (87.5) 237(12.5) Father's morbidity 0.730
Middle 1459 (89.1) 178(10.9) No 5634 (89.0) 699 (11.0)
High 2613 (89.9) 295(10.1) Yes 99(90.0) 11(10.0)

Paternal education level <0.001 Birth order 0.022
Low 1764 (86.9) 266 (13.1) 1 1785(90.2) 194 (9.8)

Middle 1259 (88.9) 158 (11.1) 2 2267 (89.2) 275(10.8)
High 2710(90.5) 286 (9.5) >3 1681 (87.5) 241 (12.5)

Mother's work status <0.001 Child's age (y) <0.001
Unemployed 2996 (88.8) M11(11.2) 3 3064 (87.1) 453 (12.9)
Civil/private employer 659 (94.8) 42(5.2) 4 2669 (91.2) 257 (8.8)
Entrepreneur 681 (89.8) 63(10.2) Child's sex <0.001
Laborer 912(89.7) 123(10.3) Male 2812 (87.4) 405 (12.6)

Other 485(88.9) 71(11.1)  <0.001 Female 2921 (90.5) 305(9.5)

Father's work status Birth weight (g) 0.863
Unemployed 85(91.3) 10(8.7) >2500 5419 (89.0) 670(11.0)
Civil/private employer 1292 (92.9) 121 (7.1) <2500 314(88.7) 40(11.3)
Entrepreneur 1438 (90.3) 144.(9.7) Child's nutritional status 0.013
Laborer 2646 (87.5) 395(12.5) Stunted 4063 (89.6) 471(10.4)

Other 272 (89.2) 40(10.8) Normal 1670 (87.5) 239 (12.5)

Values are presented as number (%).
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tally off-track (14.7 and 13.3%, respectively).
The association between parental depression and the devel-
opment of children aged 36 months to 59 months is shown in

Parental depression —

Maternal depression only

Non-depressed

Paternal depression only (IS

0 5 10 15 20 25 30 35 40

Prevalence of being off-track for development (%)

Figure 1. Prevalence of being off-track for development ac-
cording to parental depression status.

Table 2. The unadjusted model (model 1) showed a significant
association between parental depression and their children
being off-track for development, as determined by the ECDI.
Model 1 showed that the likelihood of being off-track for de-
velopment was 62% higher among children of depressed moth-
ers than among children of non-depressed mothers and fathers.
When both the mother and the father experienced depression,
their children were 5 times more likely to be off-track for de-
velopment than the children of mothers and fathers who did
not experience depressive symptoms. After adjusting for bio-
logical, parental, and social variables, the magnitude of the ef-
fect of overall parental depression on childhood development
decreased from an OR of 5.38 (95% Cl, 2.12 t013.68) to an aOR
of 4.72 (95% Cl, 1.83 to 12.15), as shown in the final model.
However, the likelihood of children with a depressed mother
only or a depressed father only being off-track for development
was not statistically significant.

Table 2. Summary of logistic regression to determine the relationship between parental depression and the child’s development

status based on the Early Child Development Index binary score

Likelihood of delayed development'

Variables Model 1

OR (95% CI)

Model 2
aO0R (95% CI)

Model 3
a0R (95% ClI)

Exposure variable
Depression
Non-depressed 1.00 (reference)
1.62(1.03, 2.53)*
1.44(0.80, 2.61)

5.38(2.12, 13.68)***

Maternal depression only
Paternal depression only
Depression of both parents
Biological factors
Child's age (y)
3
4
Child’s sex
Male
Female
Birth weight (g)
=>2500
<2500
Child's nutritional status
Stunted
Normal
Birth order
1

2
=3

1.00 (reference)
1.44(0.90, 2.30)
1.32(0.75, 2.33)
4.72(1.83, 12.15)***

1.00 (reference)
1.54(0.97, 2.43)
1.46 (0.82, 2.61)
5.36(2.21, 12.99)***

1.00 (reference)
0.60(0.47, 0.76)***

1.00 (reference)
0.61(0.48, 0.77)***

1.68(1.33, 2.11)***
1.00 (reference)

1.68(1.34, 2.12)***
1.00 (reference)

1.00 (reference)
1.13(0.73,1.77)

1.15(0.91, 1.45)
1.00 (reference)

1.00 (reference)
1.02(0.78, 1.35)
1.20(0.91, 1.60)

1.00 (reference)
1.06 (0.67, 1.68)

1.03(0.81, 1.31)
1.00 (reference)

1.00 (reference)
1.10(0.75, 1.60)
1.25(0.83, 1.87)

(Continued to the next page)
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Table 2. Continued from the previous page

Likelihood of delayed development'

Variables Model 1 Model 2 Model 3
OR (95% CI) aOR (95% CI) aOR (95% CI)

Parental and social factors

Type of residence

Rural 0.92(0.72,1.18)

Urban 1.00 (reference)
Mother's age (y)

<25 1.00 (reference)

26-35 0.83(0.53, 1.29)

36-45 0.88(0.52, 1.49)

>45 0.77(0.31,1.92)

Maternal education level

Low 0.59(0.41, 0.85)**
Middle 0.74(0.53,1.03)
High 1.00 (reference)

Paternal education level

Low 1.57(1.08, 2.29)*
Middle 1.24(0.89, 1.73)
High 1.00 (reference)
Mother’s work status
Unemployed 1.00 (reference)
Civil/private employer 0.56 (0.34, 0.92)*
Entrepreneur 0.93(0.63, 1.36)
Laborer 0.78(0.56, 1.09)
Other 0.99(0.67, 1.46)

Father's work status

Unemployed 1.00 (reference)
Civil/private employer 0.90(0.35, 2.35)
Entrepreneur 1.13(0.44,2.93)
Laborer 1.43(0.56, 3.70)
Other 1.18(0.41, 3.38)
Economic status
Lower 1.57(0.99, 2.47)
Lower-middle 1.23(0.77,1.97)
Middle 1.24(0.79, 1.95)
Upper-middle 1.30(0.82, 2.07)
Upper 1.00 (reference)

Mother's morbidity
No
Yes

Father's morbidity
No
Yes

1.00 (reference)
2.08(0.94, 4.60)

1.00 (reference)
1.81(0.91, 3.61)

OR, odds ratio; Cl, confidence interval; aOR, adjusted odds ratio.
'Model 1: unadjusted; Model 2: adjusted for biological factors; Model 3: adjusted for biological, parental, and social factors.
*p<0.05, **p<0.01, ***p<0.001.
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DISCUSSION

Our study findings suggest that parental depression was
significantly associated with children being off-track for devel-
opment. Children aged 36 months to 59 months with mothers
and fathers who experienced depression had a higher likeli-
hood of being off-track for development than children whose
parents did not experience depression. Previous studies have
similarly found that parental depression had a negative asso-
ciation with childhood outcomes. For example, a longitudinal
study from England found that parental depression negatively
affected children’s language development [12]. Another study
from England also found that parental depression significantly
impacted temperament disturbances in children [20]. In con-
trast, other studies failed to identify a significant association
between parental depression and child development. Instead,
they have suggested that childhood development was most
affected by the severity, persistence, and recurrence of par-
ents’ depressive symptoms [21,22].

There are various ways in which parental depression can di-
rectly and indirectly affect children’s developmental outcomes.
Paternal depression, for example, can affect a child’s develop-
ment due to family dysfunction and frequent conflict between
parents which may also influence maternal depression. In ad-
dition, maternal depression could directly alter the brain de-
velopment of children during the mother’s pregnancy. Fur-
thermore, parental depression has been found to be associat-
ed with inadequate stimulation or engagement in play and
communication activities that enable children to learn and in-
teract with others. Depressed mothers or fathers also tend to
have impaired parent-child interactions and attachment. It
can thus be inferred that providing activities and opportuni-
ties for play and conversation, responding to children’s signals,
and teaching specific skills by parents has a significant influ-
ence on early child development. Nevertheless, earlier studies
have found that cognitive sequelae in children of parents with
psychiatric disorders, including depression, tended to be mi-
nor or absent [23,24].

In the first 5 years of life, executive functions such as memo-
ry, flexibility, and creativity develop rapidly. During this period,
nurturing care is an essential foundation for early childhood
development. Nurturing care refers to the creation of a stable
environment by parents and other caregivers to ensure good
health and nutrition in children, protect them from threats,
and provide children with opportunities for early learning through

Parental Depression on Child Development

supportive and emotionally responsive interactions. The quali-
ty of interactions between parents and children is influenced
by the physical and mental conditions of parents. Parents who
have symptoms of depression tend to have symptoms that in-
clude dysphoric moods, fatigue, anorexia, sleep disturbances,
anxiety, excessive guilt, and suicidal thoughts. Depressive symp-
toms compromise the dyad’s capacity to mutually regulate in-
teractions through 2 interactive patterns, intrusiveness and
withdrawal. Intrusiveness in parents tends to have an adverse
effect on children and can disrupt children’s activities [25].
Furthermore, our study found that paternal depression had
different effects depending on the child’s sex. In general, the
effect of parental depression on delayed child development
was greater for boys than girls. Although the underlying rea-
sons remain unclear, there are possible neurobiological under-
pinnings to behaviorally documented differences in child de-
velopment by sex. Many studies on early childhood develop-
ment have identified a greater capacity for verbal performance
in girls. Girls appear to have an advantage over boys in terms
of the functional organization of the brain related to commu-
nication and language development [26]. In addition, boys
have generally been found to achieve motor, cognitive, and
socio-emotional development milestones at a slower pace
than girls [27]. Other preliminary evidence has shown that the
different impacts of parental depression on early childhood
outcomes may be due to differences in the way parents inter-
act with and socialize their children based on sex [28,29].
Another important finding of this study was that maternal
and paternal education affected child development differently.
While the likelihood of being off-track for development was
lower for children whose mothers had a low education level
than those whose mothers had a high education level, the
likelihood of being off-track for development was higher for
children whose fathers had a low education level than children
whose fathers had a high education level. There is a large body
of literature explaining the importance of fathers on economic
and social roles in the family [28-30]. Lamb et al. [31] developed
a widely used model conceptualizing 3 different categories of
parental involvement with children: (1) interaction, which re-
fers to one-on-one interaction with the child, such as feeding,
playing, or reading; (2) accessibility, which refers to the par-
ent’s availability to the child, including indirectly; and (3) ac-
countability, which refers to the degree to which parents take
responsibility for the child’s care and welfare. Fathers typically
take on the role of providing for the family economically and



Ika Saptarini, et al.

often work outside of the home to earn a living for the family.
In contrast, mothers tend to be the primary caregivers who
care for and meet the needs of their children [30-32]. Thus, it is
possible that parents with a high education level are more en-
gaged in various types of occupations than parents with a low
education level (Supplemental Material 2). Mothers with a low
education level may more frequently interact with their chil-
dren in a way that contributes to improved early childhood
development. Fathers with a high education level may also
have better accessibility when it comes to childhood develop-
ment. Thus, this evidence suggests that the association be-
tween the education level of parents and childhood develop-
ment is mediated by the degree of parent-child involvement
in the family.

The results of this study should be considered in the context
of its limitations. First, future studies should use a different
clinically validated instrument to measure depression in order
to obtain a higher level of diagnostic accuracy. This was not
possible in this study since the instrument we used only cov-
ered symptoms experienced within the 2 weeks prior to the
survey and did not take into account the severity of symptoms.
In addition, the MINI includes only yes-or-no questions, and
respondents had to select one or the other even when there
was no obvious yes-or-no answer. The MINI has some advan-
tages, however. It is conducted using a short, simple, straight-
forward, and easy-to-administer research interview that is both
shorter than a typical research interview and more comprehen-
sive than a screening test. The MINI also helps patients who
need a more thorough investigation to obtain an accurate di-
agnosis. Moreover, the MINI eliminates the need for two-stage
interviews in population-based mental health epidemiological
surveys since it provides diagnostic categories that are com-
patible with the 10th edition of the International Classification
of Diseases [17,33,34].

Another limitation of this study is that it did not include chil-
dren of single parents, for whom the impact of parental de-
pression may be different than for children raised in a nuclear
family. In addition, our findings could not be used to deter-
mine causality due to the nature of the study design. Parental
depression may delay a child’s development, but a child’s de-
velopment could also affect parental depression. Despite
these limitations, this study used a large, nationally represen-
tative sample that provided reliable data on the effect of pa-
ternal depression on childhood development at the national
level. The inclusion of fathers in the analysis, whom previous
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studies have tended to exclude, provides more data in an even
broader context.

Overall, our study findings highlight the need to diagnose
and treat both maternal and paternal depression to maintain
optimum childhood development. Parents and future parents
who are at risk of depression should receive treatment before
the onset of depression to prevent the negative influence of
parental depression on their children’s development later in
life. Furthermore, parents could benefit from a screening pro-
gram for depression during the antenatal and postnatal peri-
ods. In addition, parenting counseling that helps parents bet-
ter understand their parenting style and overcome their per-
sonal issues at home in order to improve the quality of their
childcare should be more readily available.
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