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Internet use disorder (IUD) is an emerging social and mental health concern. This study aimed

to analyze the relative risk of IUD in late childhood among children whose mothers experienced
peripartum depressive symptoms. This study included 762 participants (397 boys and 365 girls) and
was conducted in 2017 (aged 9) and 2019 (aged 11). We analyzed the adjusted relative risk of being at
high risk for IUD based on whether the mother experienced depressive symptoms during pregnancy
or one month after delivery. We also considered the persistence of depressed mood for 4 months after
delivery and the severity of peripartum depressive symptoms. From 2017, 20.7% of boys and 14.0%
of girls were at high risk of developing IUD. Compared to the non-peripartum depressive group, girls
whose mothers experienced peripartum depressive symptoms and those that persisted for 4 months
were 1.084 and 1.124 times more likely to be at high risk of IUD (95% confidence interval =1.005-
1.170 and 1.013-1.248), respectively. There were no statistically significant differences among boys.
Peripartum depressed mood could be one of risk factors of IUD. IUD needs to be monitored in children
whose mothers experienced peripartum depressive symptoms.

Internet use disorder (IUD) is an excessive usage of the Internet characterized by dysfunctional cravings, unregu-
lated duration of usage, and significant psychosocial and functional impairments that are not explained by other
disorders’. IUD can be classified into two subtypes: predominantly mobile form and predominantly non-mobile
form?. In this study, we assessed IUD as pathologic online device usage, encompassing both mobile devices
and non-mobile devices such as laptops, for various online activities (including all applications and contexts),
including online gaming.

IUD in children and adolescents being an emerging health problem due to its high prevalence and adverse
effects. Globally, the prevalence of IUD among children and adolescent ranged from 3.2 to 5.4%°~°. Based on an
annual report on smartphone usage published by the Korean government, the percentage of high-risk smartphone
dependence among children rose from 2.3% in 2019 to 4.3% in 2021°. There was a research that the prevalence
of IUD among Korean children 5-9 years old were 6.1%”. Additionally, during the COVID-19 pandemic, the
prevalence of IUD is reported to have increased due to pandemic-related distress®’.

However, research on parental psychological and psychiatric conditions, including peripartum depression,
associated with IUD, especially in childhood, is limited. While there is research on the positive association
between peripartum depression and poor motor, cognitive, emotional, and social development, as well as psy-
chological outcomes, including depression among offsprings'®'8, these consequences could either act as identi-
fied risk factors for IUD or peripartum depression could directly impact the risk of IUD. Moreover, peripartum
depression is associated with maternal non-perinatal depression'®-?!, and there is the research about maternal
depression could be associated with the risk of [UD?. The aim of the study was to investigate the risk of IUD in
late childhood among children whose mothers experienced peripartum depressive symptoms, compared with a
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non-depressive mother group. This investigation extends previous research on the risk of developmental delay or
depression in offspring. Due to observed gender differences in the prevalence of pathologic Internet use (14.2%
in boys and 10.1% in girls), internet use duration (19.65 h/week in late childhood boys and 16.68 h/week in late
childhood girls), and severity of IUD*-%, all analyses were conducted with gender stratification. Furthermore,
the effect of peripartum depressive symptoms on IUD based on severity and duration was investigated.

Methods

Study population and data

Data from the Panel Study on Korean Children (PSKC) Waves 10 (2017, aged 9) and 12 (2019, aged 11), con-
ducted by the Korean Institute of Child Care and Education, were analyzed in this study. Wave selection was
decided based on data availability. Survey items for IUD evaluation were initiated in 2017, and major study
variables, such as the Korean version of the Child Behaviour Checklist (K-CBCL) which was the caregiver rat-
ing screening tool for children’s behavioural problems, were not measured in 2018. The PSKC is a nationwide,
annually conducted panel study since 2008, when the participants were newborns, and will last until 2027 when
they reach the age of 19 years. PSKC collected data on newborn participants and their mothers, fathers, and
primary teachers through self-reporting. Multistratified sampling based on provinces and medical institutes was
used in this study. A total of 2150 neonates born between April and July 2008 were included in this study. The
exclusion criteria were poor health status of the newborn or postpartum mother, poor Korean language skills of
the mother and father, and multiple births. The socioeconomic and health-related characteristics of children and
their parents were investigated in the PSKC to track the growth processes of Korean children. The investigation
was conducted through household visits conducted by trained interviewers. The survey did not include a ’prefer
not to answer’ option for any of the questions. The baseline number of panel participants was 2150 (in 2008), and
the panel retention rates were 71.4% (n=1484) in 2017 and 67.9% (n=1412) in 2019. A total of 722 participants
in 2017 and 650 in 2019 who did not respond to at least one of the study variables were excluded. Our study was
based on the measurements of 762 participants (Fig. 1a).

Measures

Peripartum depressive symptoms

Maternal depressive symptoms were evaluated three times: immediately after delivery, one month after delivery,
and four months after delivery in 2008, based on the Korean version of the Kessler 6-item Psychological Dis-
tress Scale (K6 scale)**?. Depressive symptoms were evaluated by asking participants’ mothers about feelings
of nervousness, loss of energy, restlessness, fatigue, worthlessness, and sadness in the past month; participants
answered on a 5-point Likert scale. The cutoft value for depressive symptoms was 14 points out of the total sum of
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[
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Total 246 151 (38%) 397 Total 263 102 (28%) 365
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Figure 1. Flow diagram of study participants (a) and cross-tables of IUD high-risk in 2017 vs. 2019 for boys
and girls (b).
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scores of 30 points (i.e. the depressive range was 14-30). The severity of depressive symptoms was determined by
further classifying the depressive range into 14-18 for ‘mild” and 19-30 for ‘severe’ depressive symptoms. Based
on Diagnostic and statistical manual of mental disorders (DSM), peripartum depression is defined as depressive
symptoms during pregnancy or within a month of delivery?. Therefore, in this study, we defined peripartum
depression as depressive symptoms present in both the surveys immediately after delivery and one month after
delivery. For subgroup analyses, persistent peripartum depressive symptoms were defined as the continuation of
mild or severe depressive symptoms until four months after delivery. The percentage of peripartum depressive
symptoms among the mothers of the study participants was 30.97% (25.07% with mild symptoms and 5.90% with
severe symptoms) and 14.70% of the mothers experienced persistent peripartum depressive symptoms (47.46%
of mothers with peripartum depressive symptoms).

Internet use disorder and Internet usage duration
A 15-item Internet Addiction Proneness Scale for Youth (KS-II) developed by the National Information Society
Agency was used for Internet addiction evaluation®. The KS-II was used in 2017 and 2019. Usage of the Inter-
net contains every online activities including gaming, using social network service platforms, watching videos.
The KS-1I relies on the parents’ rating scale due to the young age of the participants and consists of four major
fields: adaptive function disturbance (five items), virtual life orientation (two items), withdrawal (four items), and
tolerance (four items). For instance, “He/she is on the Internet all night for one or more days”, “When not on the
Internet, he/she cannot concentrate on other tasks and looks anxious” or “His/her Internet time is increasing”
A total score of 4-point Likert scale for all items and each major field were considered for Internet addiction
screening. The participants were divided into two groups: a high-risk IUD group and a normal group. There
were two diagnostic criteria for high-risk IUD based on the KS-II. First, a total score of 30 points or more was
classified as the high-risk IUD group. Alternatively, 14 or more points for adaptive function disturbance, 12 or
more for withdrawal, and 11 or more for tolerance were classified in the high-risk IUD group.

Covariates

Time-varying child and parent/household variables were also included as covariates. The child variables were
age (9- or 11-year-old), having a smartphone, feeling of happiness, sleep duration, subjective health status, and
K-CBCL. Participants were categorized into two age groups, 9 and 11, based on their age during both PSKC wave
10 and wave 12, when they were elementary school students in Korea. Having a smartphone was classified into
two groups depending on whether the child owned a smartphone. Sleep duration was divided into two groups
based on the recommended 9-h duration for school-aged children®. Subjective health status was divided into
three groups: low, middle, and high. Feeling of happiness was evaluated using self-reported happiness with life,
which is part of the UK Millennium Cohort Study Child Paper Self Completion Questionnaire®'. Caregiver-rated
behavior problems were evaluated using K-CBCL™. A T-score higher than 64 (95 percentile), either internalizing
or externalizing, was adopted as the criterion for behavioral problems®. All variables except ‘feeling of happi-
ness’ were reported by parents. All child variables, with the exception of K-CBCL, were queried directly to the
children (participants), while K-CBCL was directed to their parents.

The variables for parents/households were family composition, economic and employment status, and the
current depressed mood of each parent. Family composition was divided into two groups: living with both par-
ents and living with others. Economic status was divided into three categories based on the income quintile of
Korea in the quarter of the year when the PSKC was implemented. Employment status was classified into three
categories: both parents were employed, one parent was employed, and both parents were unemployed. The
depressed mood of each parent was evaluated using the K6 scale, asking them about feelings of nervousness,
loss of energy, restlessness, fatigue, worthlessness, and sadness in the past month, and participants with scores
in the range of 14-30 were classified into the depressive group. All parent/household variables were directed to
the participants’ parents.

Statistical analysis

All analyses were conducted stratified by gender. McNemar’s test was used to assess the difference between the
probabilities of high-risk IUD in 2017 and 2019. A chi-square test was performed to determine whether there was
a significant association between high-risk IUD and each of the socioeconomic and health-related characteristics
of children and their parents at a specific time. A generalized estimating equation Poisson regression model
with a log link function was used for the longitudinal data (2017, 2019) and an autoregressive (AR) working
correlation matrix, which showed lower QIC statistics than the independent working correlation matrix, was
applied. In the comprehensive analyses, we adjusted for potential covariates and various child-related variables
in the Poisson regression model. Subgroup analyses were conducted to analyze the detailed effects of persistent
peripartum depressive symptoms and covariates. The results were expressed as adjusted relative risk (aRR) with
95% confidence intervals (CI). The weight variables provided by the PSKC for the weighted regression were
included in the analysis. The variance inflation factors for all variables were checked in each regression model
to be less than 1.2, so there was no evidence of multicollinearity. SAS software version 9.4 (SAS Institute, Cary,
North Carolina, USA) was used for all statistical analyses. Statistical significance was set at p <0.05.

Ethics approval and consent to participate

This study was conducted in accordance with the Declaration of Helsinki. This study was approved by the
Institutional Review Board of the Korea Institute of Child Care and Education. All participants were informed
about the study and provided informed consent. Parental consent was obtained from all participants because
they were younger than 18 years.
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Results

A total of 762 participants were included, contributing 1524 observations (Fig. 1a). In the cohort of 2150 partici-
pants, 468 participants’ mothers did not provide responses to peripartum depression questions, 842 participants
did not respond to IUD questions, and 1058 participants and their parents did not answer questions regarding
covariates during the survey. The results of McNemar’s test are shown in Fig. 1b. For boys (n=397), the marginal
probability of high-risk IUD increased from 0.21 in 2017 to 0.38 in 2019 (p <0.0001), while for girls (n=365),
the probability increased from 0.14 in 2017 to 0.28 in 2019 (p <0.0001). For 2017 (Wave 10), chi-square tests for
the general characteristics of the study population according to gender and high-risk IUD are shown in Table 1.
Girls whose mothers experienced peripartum depressive symptoms had a significantly higher percentage of high-
risk IUD (24.3%) than the control group (9.7%), but there was no significant difference among boys. Meanwhile,
there was significantly higher high-risk IUD percentage for the existence of caregiver-rated behaviour problems
and current depressive symptoms in mothers in both genders.

Using the longitudinal features measured in 2017 and 2019, we investigated the risk factors for high-risk IUD,
including peripartum depressive symptoms (Fig. 2). Compared to the non-peripartum depressive group, girls
whose mothers experienced postpartum depressive symptoms were 1.084 times more likely to be at high risk for
IUD (aRR: 1.084, 95% CI 1.005-1.169) but no statistical significance in boys (aRR: 1.045, 95% CI 0.981-1.113).
Meanwhile, eleven-year-old children were more likely to be at high risk for IUD than 9-year-old children.
Children whose mothers were currently depressive were more likely to be at high risk for IUD in both genders
compared to the non-depressive mother group.

In each subgroup, the aRR of high-risk patients with IUD was estimated according to socioeconomic and
health-related factors (Fig. 3). After other covariates were adjusted, boys who were unhappy, had low self-reported
health status, were not living with either parent, or whose parents were unemployed were statistically significant.
Girls who had a smartphone, were happy, and had low self-reported health status and mothers who are currently
depressed were statistically significant.

Figure 4 shows the results of the subgroup analyses based on the severity and persistence of peripartum
depressive symptoms. Boys whose mothers experienced severe peripartum depressive symptoms were 1.125
times more prone to high-risk IUD than those in the no peripartum symptoms group (aRR: 1.125, 95% CI
1.024-1.235). Girls whose mothers experienced mild peripartum depressive symptoms were 1.102 times more
likely to be at high risk for TUD (aRR: 1.102, 95% CI 1.016-1.195). In addition, girls whose mothers experienced
4-month persisted peripartum depression were 1.124 times more at risk for high-risk IUD than those of the
reference group (aRR: 1.124, 95% CI 1.013-1.248).

Discussion

In our study, peripartum depressive symptoms in mothers posed a greater risk for [IUD among their daughters.
Understanding the neurobehavioral risk factors and pathophysiology of IUD is crucial for developing effective
prevention and treatment strategies. According to the cognitive behavior theory, cognitive distortions, including
rumination and generalization, are a central cause of pathologic Internet use*’. Additionally, cultural factors,
such as Internet accessibility, have also been recognized as risk factors®. There are also potential neurobiological
factors, such as immature prefrontal cortex, anterior/posterior cingulate cortex, dopamine transporter expression
levels*~*, and structural changes in the brain due to IUD was also found*!. Based on sociodemographic and
health-related factors, male sex and mental disorder morbidity are associated with IUD*2. Drinking behavior and
recent stressful events may be risk factors for TUD*. Additionally, there is a positive association between IUD
and various psychiatric disorders and symptoms, including anxiety, depression, impaired daily function, eating
disorder, sleep problems, non-suicidal self-injury (NSSI), and suicidality among children and adolescents”**-".
Substance addiction (cannabis, sedatives, stimulants, alcohol) and behavioral addictions (gambling) were asso-
ciated with JTUD*,

Based on the findings of these studies, a possible explanation for the results is that poor outcomes due to
peripartum depression, such as offspring’s depression or poor development, could increase the risk of ITUD*>*.
Additionally, it is possible that peripartum depression and IUD share the same risk factors, including genetic
predisposition or low social support, marital/familial difficulties®*->*. Meanwhile, IUD could be an independent
clinical behavioral phenotype among distressed children, because there was statistical significance irrespec-
tive of behavioral problems which were evaluated by CBCL in the study (Fig. 3). Although further research on
the underlying mechanism and cause-effect relationship is needed, peripartum depression could be a possible
predictive factor for IUD in offspring and provide clues for the pathophysiology of IUD. Given the significant
association, it is essential to consider screening offspring of mothers who have experienced peripartum depres-
sion for IUD. Additionally, further research is needed to determine whether IUD could be considered one of the
phenotypes of poor mental health or an independent diagnosis among children.

According to the results of subgroup analyses (Fig. 3A,B), it appears that peripartum depression may have
different effects based on gender. Boys, particularly those under adverse environmental or psychological condi-
tions (such as not living with parents, having both parents without employment, and feeling unhappy), were
more likely to be at high risk for IUD when their mothers had experienced peripartum depression, whereas this
pattern was not observed among girls. Therefore, while girls, in general, were more susceptible to the impact
of peripartum depression, boys, especially under adverse conditions, showed a heightened vulnerability. The
discovery that boys, whose mothers had experienced severe peripartum depressive symptoms, were at a higher
risk of IUD supports the notion that boys may be less vulnerable to IUD due to peripartum depression (Fig. 4).
This gender disparity could be attributed to the closer relationship and emotional sharing typically observed
between daughters and mothers, as reflected in our results®*-°.
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Boy (N=397, 52.1%) Girl (N =365, 47.9%)
Normal IUD high-risk Normal IUD high-risk

Variables N (%) N (%) p-value |N (%) N (%) p-value
Total 315 | (79.3) |82 (20.7) 314 | (86.0) |51 (14.0)
Peripartum depressive symptoms 0.2491 0.0045
None 220 (82.1) |48 (17.9) 233 (90.3) |25 9.7)
Depressive 95 (73.6) |34 (26.4) 81 (75.7) |26 (24.3)
Severity subgroup 0.1661 0.0025

None 220 | (82.1) |48 (17.9) 233 [ (90.3) |25 9.7)

Mild depressive symptoms 76 (76.0) |24 (24.0) 67 (73.6) |24 (26.4)

Severe depressive symptoms 19 (65.5) | 10 (34.5) 14 (87.5) |2 (12.5)
Persisted symptoms subgroups 0.2913 0.0045

None 220 |(82.1) [48 | (17.9) 233 [(90.3) [25 | (9.7)

Without persistence 47 (70.1) |20 (29.9) 47 (82.5) |10 (17.5)

With persistence 48 (77.4) | 14 (22.6) 34 (68.0) |16 (32.0)
Having smartphone 0.8523 0.3504
No 131 |(809) |31 |@9.1) 75 | 862) |12 [@138)
Yes 184 | (78.3) |51 (21.7) 239 | (86.0) |39 (14.0)
Happiness 0.2758 0.7352
Happy 278 [ (80.1) |69 | (19.9) 288 | (85.7) |48 | (14.3)
Unhappy 37 |(740) |13 | (26.0) 26 |(89.7) |3 (10.3)
Sleep duration 0.2076 0.0315
Less than 9-h 64 (71.9) |25 (28.1) 54 (88.5) |7 (11.5)
More than 9-h 251 | (81.5) |57 | (18.5) 260 | (85.5) |44 | (14.5)
Subjective health status 0.5521 0.4998
Low 41 (80.4) |10 (19.6) 26 (83.9) |5 (16.1)
High 274 | (792) |72 | (20.8) 288 | (862) |46 |(13.8)
Caregiver rating behavior problems 0.0019 0.0431
No 287 | (82.0) |63 (18.0) 298 | (87.1) |44 (12.9)
Yes 28 [ (59.6) |19 | (40.4) 16 |(69.6) |7 (30.4)
Family composition 0.1572 0.7791
Living with both parents 293 | (78.6) | 80 (21.4) 298 | (86.4) |47 (13.6)
The others 22 917) |2 (8.3) 16 (80.0) |4 (20.0)
Economic status 0.0519 0.3845
Low 35 (76.1) |11 (23.9) 46 (80.7) |11 (19.3)
Middle 190 | (77.9) |54 (22.1) 163 | (85.3) |28 (14.7)
High 90 | (84.1) |17 | (15.9) 105 | (89.7) |12 | (10.3)
Employment status (parents) 0.3541 0.3967
Both not employed 11 (68.8) |5 (31.3) 9 (75.0) |3 (25.0)
Employed (one of parents) 156 | (82.5) |33 (17.5) 150 | (88.2) |20 (11.8)
Both employed 148 | (77.1) | 44 (22.9) 155 | (84.7) |28 (15.3)
Current depressed mood (mother) <0.0001 0.0082
No 235 (85.1) |41 (14.9) 232 | (88.5) |30 (11.5)
Yes 80 | (66.1) |41 | (33.9) 82 | (79.6) |21 | (20.4)
Current depressed mood (father) 0.0377 0.5473
No 223 (82.9) |46 (17.1) 214 | (85.6) |36 (14.4)
Yes 92 (71.9) | 36 (28.1) 100 | (87.0) |15 (13.0)

Table 1. Results of chi-square test of socioeconomic and health-related characteristics of the study population
from 2017. Significant values are in bold.
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Variables adjusted relative risk (95% CI)
Peripartum depressive symptoms vs nons 1.045 (0982 1.113) —EI— Boys, A
Age (11 year-old vs 9 yzar old) 1.172 (1.114 1239 —R
Having Smartphone (yes vs no) 1.005 0.946 1.067) — B
Happiness (Happy vs Unhappy) 1.061 0971 1.159) .
Sleep Duration (more than 9-hour vs lass than $-hour) 0971 0915 1.030) e
Self-report health status (high vs low) 0.99%9 (0930 1.108) . e
Caregiver rating behavior problems (yes vs no) 1.080 0973 1.199) —_—
Family composition (not living with both parents vs living with both parants) 1.048 (0950 1.156) —
Economic status (middle vs low) 1.026 0927 1.136) - B
Economic status (high vs low) 0973 (0.871 1.088) —
Employment status (one of parents employed vs both not employad) 0.987 (0.827 1.179) B
Employment status (both employed vs both not employzd) 1.039 (0866 1247) ]
Current depressed mood (Mother, vs not deprassive) 1.077 (1011 1.148) e
Current depressed mood (Father, vs not deprassive) 1.056 0995 1.119 ——
Peripartum depressive symptoms vs none 1.084 (1.005 1.170) — Girls, B
Age (11 year-old vz 9 yzar old) 1.119 (1.073 1.166) —a—
Having Smartphone (yes vs no) 1.067 (0.994 1.145) .
Happiness (Happy vs Unhappy) 0.985 (0.898 1.080) —
Sleep Duration (more than 9-hour vs lass than $-hour) 1.020 (0962 1.082 ——
Self-report health status (high vs low) 1.044 (0957 1.13%) ——
Caregiver rating behavior problems (yes vs n0) 1.072 (0.952 1.208) R
Family composition (not living with both parents vs living with both parents) 0.971 (0.880 1.070) —
Economic status (middle vs low) 0.959 (0.869 1.058) —
Economic status (high vs low) 0.960 (0.858 1.079) —
Employment status (one of parents employed vs both not employad) 0.997 (0.831 1.196) B
Employment status (both employed vs both not employad) 1.021 0856 1217) B
Current depressed mood (Mother, vs not deprassive) 1.118 (1.047 1.195) —
Current depressed mood (Father, vs not dzprassive) 1.029 0.975 1.086) ———
0.750 0.875 1.000 1.125 1.250

adjusted relative risk

Figure 2. Relationship between peripartum depressive symptoms and high risk of Internet addiction, adjusted
for covariates for boys (A) and girls (B).

The study represents the first investigation into the association between peripartum depression and IUD
risk in offspring, utilizing longitudinal follow-up data. However, this study has several limitations. However,
this study had several limitations. First, peripartum depression was not clinically evaluated using an official
diagnostic approach or a common scale for peripartum depression, such as the Edinburgh depression scale™.
In addition, because the data were obtained through self-reports and parent ratings, their accuracy cannot be
guaranteed. Also, there are other potential covariates such as IUD among parents, peripartum depression among
fathers, treatment of postpartum depression, or other psychiatric disorders. Moreover, because the participants
were all Koreans and the study was conducted in Korea, the results cannot be generalized to other countries or
ethnicities with different social cultures. Furthermore, there was a long period between the delivery and time
of IUD assessment; further, there was an indirect relationship between parents and offspring. Several factors
influenced the results in individual, familial, and social aspects, including the rapidly changing technology and
environment of the Internet.

In conclusion, an association between peripartum depression in mothers and IUD in their offspring was
observed in this study. Specifically, daughters of mothers with at least 4-month of persistent peripartum depres-
sion were at risk of IUD. Several psychiatric conditions, including IUD, need to be followed up on in children
whose mothers experienced postpartum depression, and the underlying mechanisms for the onset of IUD need
to be investigated.
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Variables adjusted relative risk (95% CI)

Age (9 year-old) 1.007 (0.936 1.083) r—¥|—| Boys, A

Age (11 year-old) 1.078 (0993 1.170) H

Not having smartphone 1.065 0955 1.187) —

Having smartphone 1.032 0963 1.100) —

Feeling Happy 1.023 0.959 1.092) —

Feeling Unhappy 1275 (1.072 1.518) B

Sleep Duration (lzss than S-hour) 1.090 0980 1212 -

Sleep Duration (more than $-hour) 1.028 0959 1.102) —i

Self-report Health Status (low) 1.116 (1.002 1.243) e

Self-report Health Status (high) 1.032 (0966 1.102) o

Family composition (living with both parents) 1.040 (0975 1.109) -

Family composition (the others) 1.246 (1.068 1.453) = 1

Economic status (low) 0.837 (0.701 1.000) ——

Economic status (middle) 1.0711 (0986 1.169) H

Economic status (high) 1.045 0945 1.156) —

Both parents not employed 1.22; (1.103 1.360) L

Employed (one of parents) 1.073 0978 1.178) =

Both parents employed 1.007 0926 1.095) '—il—<

Caregiver rating behavior problems (no) 1.044 0979 1.113)

Caregiver rating behavior problems (yzs) 0.989 (0823 1.187) ’L

Current depressed mood (Mother, n0) 1.017 (0945 1.095) —

Current deprezsed mood (Mother, yzs) 1.095 (0981 1222 A

Current depressed mood (Father, no) 1.049 0976 1.128) L

Current depressed mood (Father, yzs) 1.033 0927 1152 —

Age (8 year-old) 1.098 (1.012 1.191) ——@— Girls, B

Age (11 year-old) 1.070 0.979 1.168) H

Not having smartphone 1.052 0921 1201) Pt

Having smartphone 1.087 (1.004 1.179)

Feeling Happy 1.089 (1.006 1.179)

Feeling Unhappy 0.932 (0.750 1.158) =

Sleep Duration (lzss than S-hour) 1.096 (0988 1217 e B

Sleep Duration (mors than $-hour) 1.074 (0982 1.176) 5

Self-report Health Status (low) 1239 (1.067 1.440) e B

Self-report Health Status (high) 1.074 (0993 1.163) i

Family composition (living with both parants) 1.078 (0.996 1.166)

Family composition (the others) 2 (0,995 1.495) X 3
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Figure 3. Subgroup analyses based on several socioeconomic and health related factors for boys (A) and girls

(B).
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1.026

Severe symptoms I } |
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Without Persistence I } |
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With Persistence t
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None (Reference) Reference B (GIF'S)
Mild symptoms k } = i
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Adjusted Relative Risk

Figure 4. Subgroup analyses based on severity and 4-month persistence of peripartum depressive symptoms
with covariates adjustment among boys (A) and girls (B). *Statistically significant. Adjusted for age,

smartphone use, happiness, sleep duration, subjective health status, caregiver rating behavioral problems, family
composition, parental economic status, parental employment status, and current depressed mood of parents.

Data availability
The data analyzed in this study were obtained from the Panel Study of Korean Children, which is publicly avail-
able. All data can be obtained from the official website: (https://panel.kicce.re.kr/pskc/index.do).
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