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Abstract

Background

This study aimed to examine the prevalence of antenatal depression and experience of
abuse during childhood, to analyze the association between having experienced childhood
abuse and depression during pregnancy, and to explore the role of emotional support as a
moderator of that association.

Methods

In total, 44,770 pregnant women were analyzed from the self-administered registry for risk
assessment at community public health centers in Seoul, Republic of Korea, for home visit-
ing service provision between 2015 and 2019. The Edinburgh Postnatal Depression Scale
(EPDS) was applied for the assessment of depression. The adjusted effects of childhood
abuse experience on antepartum depression according to emotional support as an effect
moderator were estimated.

Results

Depression was present in 2,451 pregnant women (5.5%), and 1,506 (3.4%) reported hav-
ing experienced physical, emotional, or sexual abuse in childhood. After adjustment of
covariates, pregnant women who had experienced abuse during childhood had EPDS
scores 2.79 points higher than pregnant women without such experiences, and those who
lacked emotional support during adulthood had 4.96 points higher than their counterparts.
The difference in EPDS scores based on childhood abuse experience among women who
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reported emotional support (2.86) was larger than the difference in EPDS scores among
those with no emotional support (1.91) (P for interaction = 0.0106).

Conclusions

The experience of abuse in early life and emotional support in later life are both indepen-
dently important for understanding antenatal depression in Korean women. More compre-
hensive emotional support is needed for pregnant women who experienced abuse in
childhood.

Introduction

Major depressive disorder has an estimated prevalence of 3.2% to 9.2% among women and is
1.5 to 2 times more frequent in women than in men [1, 2]. Pregnancy is a period during which
women are particularly vulnerable to experiencing depressive symptom and disorders [3, 4].
Antenatal depression could lead to postnatal depression [5] and perinatal depression may
harm maternal and child well-being [6-8].

Child maltreatment may leave long-term negative after-effects on the human mind and
body in adulthood. Numerous harmful consequences from childhood abuse have been
reported, ranging from physical illness to behavioral and psychological problems [9, 10]. One
of the most common and serious consequences of child maltreatment is adolescent and adult-
hood depression [11, 12].

While definitive conclusions about gender differences in the harmful effects of child mal-
treatment on depression may not yet be possible [13], girls are more likely to experience child
maltreatment than boys [14], and the long-term negative impact of child maltreatment has
been considered more detrimental to girls than to boys [15, 16]. Recent systematic review on
gender difference between childhood maltreatment and depression have not reached firm con-
clusions, and all primary literature used were the results of Western studies [17].

The association of child abuse with adulthood depression among the general population
has been well established [11]. While the literature on the harmful effect of child maltreatment
on perinatal depression has been accumulated [18, 19], there is a relative paucity of evidence
regarding the association of experience of abuse in childhood with antenatal depression in
adulthood in East Asian countries such as Republic of Korea with a history of the Confucian
ideal of separation of the roles of women and men [20]. It has been suggested that childhood
adverse experiences would be very salient during pregnancy as a woman prepares to be a mom
and is developing her maternal identity, and could subsequently make pregnant women par-
ticularly vulnerable to mental health issues [21]. Thus, it is imperative to investigate the link
between childhood maltreatment experience and antenatal depression, especially in East Asian
countries.

Social support, especially emotional support, may be an important protective factor for
those who have experienced abuse during childhood against the development of adulthood
depression [22-24]. A recent study employing marginal structural models provided evidence
that sustained social support, particularly emotional support, displayed protective effects on
perinatal depression [25]. A narrative systematic review elaborated that the availability of
internal coping mechanisms and external resources could contribute to better outcomes for
women who have experienced childhood adversity during the perinatal period [26]. We con-
sidered that emotional support would be especially more important among ‘pregnant’ women
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with childhood maltreatment experience than other types of social support (e.g., instrumental
support). It is worth investigating whether emotional support would act similarly as the pro-
tective factor against perinatal (especially antenatal) depression among East Asian pregnant
women with a different history of gender role from western countries.

With a relatively large dataset of administrative records from 44,770 pregnant women in
Seoul, Republic of Korea, this study aimed to examine the prevalence of antenatal depression
and experience of abuse in childhood, to analyze the association between having experienced
childhood abuse and depression during pregnancy, and to explore the role of emotional sup-
port as a moderator of this association. We considered that emotional support rather than
other types of social support (e.g., instrumental support) would be particularly important as a
moderator in the association of childhood abuse experience with adulthood depression among
women in pregnancy. We hypothesized that experiencing abuse in childhood would be closely
associated with antenatal depression and that the magnitude of the association would be lower
among those with emotional support.

Methods
Study subjects

In an attempt to support families during pregnancy or with newborn babies, to improve the
health and development of babies, and eventually to close the gap in child development, the
Seoul Healthy First Step Project (SHFSP) was launched in 2013 in Seoul, Republic of Korea
[27, 28]. The SHESP, which is an early childhood intervention program based on nurse home
visits, was the first governmental endeavor of this type in the Republic of Korea. In 2019, the
SHFSP covered 31.8% of families with newborn babies in Seoul [29].

Between 2013 and 2019, 86,561 families in Seoul have been registered using a self-adminis-
tered baseline registration form containing information for the primary risk assessment for
service provision at local public health centers. Among them, the study subjects were limited
to 44,770 pregnant women who were enrolled between 2015 and 2019, completed the Edin-
burgh Postnatal Depression Scale (EPDS), and provided information on all the study variables
described below.

Each study subject provided written informed consent. The institutional review board of
Kangwon University approved the study, which analyzed secondary data excluding personal
identifiers (KWNUIRB-2020-06-003). This study was conducted in accordance with the
World Medical Association Declaration of Helsinki.

Measurement of depression during pregnancy

Depressive affect was measured with the 10-item Edinburgh Postnatal Depression Scale
(EPDS), which is recommended for depression screening in peripartum women [30]. A vali-
dated Korean version was employed [31]. The EPDS consists of 10 individual items, the score
for each of which ranges from 0 to 3 points; therefore, the total score ranges from 0 to 30. A
cut-off value of 13 or higher was reported to yield sensitivity and specificity of 0.66 (95% confi-
dence interval [CI], 0.58-0.74) and 0.95 (95% CI, 0.92 to 0.96) [32]. The Cronbach o coeffi-
cient, measuring internal consistency among question items, was calculated as 0.84 in this
study population.

Measurement of experience of abuse in childhood and emotional support

Variables for childhood abuse experience and emotional support were based on the psychoso-
cial assessment in SHFSP (see S1 Table). The psychosocial questions in SHFSP were originally
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taken from SAFE START guideline in NSW, Australia [33]. Information on experience of
childhood abuse was obtained through the question “Have you ever been physically, emotion-
ally, or sexually abused in your childhood?” with responses of “yes” or “no.” The question “Do
you have someone you are able to talk to about your feelings or worries?” was used as an indi-
cator for emotional support, with “yes” or “no” responses. Although a variable for instrumental
support existed in our data, we focused on emotional support because we considered that the
emotional support is particularly important as a moderator in the association between child-
hood abuse experience and depression during pregnancy. S2-54 Tables provided the addi-
tional analysis results when the instrumental support was employed.

Other covariates

The following covariates were obtained from self-administered baseline registration forms
provided by the pregnant women: maternal age, gestational age (weeks), whether participants
were national basic living security program recipients (a measure for poverty), physical and
mental disability, whether participants were single parents, whether participants were marriage
migrant women, current smoking, alcohol drinking, and past treatment history for emotional
issues. A variable for parity (e.g., primiparity) was unavailable in the data obtained prenatally.

Statistical analysis

Sociodemographic characteristics, maternal health behaviors, and the past medical history of
study subjects were presented according to whether they had experienced abuse during child-
hood. The descriptive statistics for antepartum depression and emotional support were also
compared according to childhood abuse experience. In the univariable analysis, the association
between antepartum depression and each variable related to study subjects’ characteristics was
assessed using a general linear model, and coefficients were estimated accordingly. For mater-
nal age, which is a continuous variable, the most appropriate function for its relationship with
antepartum depression was determined based on the results in a generalized additive model.
In the multivariable analysis, all variables considered in the univariable analysis were adjusted,
and the existence of significant interaction effects was tested at an alpha level of 0.05. As the
interaction effect was statistically significant, the adjusted effects of childhood abuse experi-
ence on antepartum depression according to emotional support as a moderator were estimated
using least square means as follows.—Assuming the following multivariable model:

Edinburgh Postnatal Depression Scale scores = b0 + b1*presence of Emotional support
+ b2* presence of Childhood abuse experience + b3* presence of Emotional support* presence
of Childhood abuse + c*other covariates + errors.

The adjusted effects of childhood abuse experience in the presence of emotional support
are derived as (b0 + bl + b2 +b3 + c*other covariates)- (b0 + b1+ c*other covariates) = b2+b3.
In the same way, the adjusted effects of childhood abuse experience in the absence of emo-
tional support are calculated as (b0 + b2 + c*other covariates)- (b0 + c*other covariates) = b2.

As a sensitivity analysis (S5 Table), the effects of childhood abuse experience and emotional
support on the probability of EPDS 10 points or higher were estimated as follows.

Assuming the following multiple logistic regression model:

logit(probability of EPDS 10 points or higher) = b0 + b1*presence of Emotional support
+ b2* presence of Childhood abuse experience + b3* presence of Emotional support® presence
of Childhood abuse + c*other covariates = XB.

As the probability of EPDS 10 points or higher are calculated as 1/{1 + exp(-XB)}, the
adjusted effects of childhood abuse experience in the presence of emotional support are
derived as 1/{1 + exp(-b0—b1—b2 -b3—c*other covariates) - 1/{1 + exp(-b0—b1—c*other
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covariates). Analogously, the adjusted effects of childhood abuse experience in the absence of
emotional support are estimated as 1/{1 + exp(-b0—b2—c*other covariates) - 1/{1 + exp(-b0
—c*other covariates).

All statistical analyses were conducted using SAS version 9.4 (SAS Institute, Cary, NC,
USA).

Results

A total of 1,506 subjects (3.4%) among the 44,770 pregnant women answered “yes” to the self-
administered question on the experience of physical, emotional and sexual abuse in childhood.
The average maternal age among all study subjects was 32.6 + 4.0 years, and the mean gesta-
tional age of the pregnant women was 20.8 + 11.2 weeks. Women who experienced abuse in
childhood were more likely to be national basic living security program recipients, single
parents, and marriage migrant women, and also had higher prevalence rates of physical and
mental disabilities, current smoking, alcohol drinking, and past treatment history for emo-
tional issues (all P-values < 0.05) (Table 1).

The absence of emotional support was 5.8 times more common among women who had
experienced childhood abuse than among those who had not (9.10% versus 1.57%,

P < 0.0001). The mean EPDS score was 9.1 £ 5.5 among those who had experienced childhood
abuse, but was 5.1 + 3.9 among those who had not (P < 0.0001). When an EPDS score cut-off
of 13 or higher was used, the prevalence of antenatal depression was 24.3% among pregnant
women who had experienced child abuse, whereas it was 4.8% among those who had not

(P < 0.0001) (Table 2).

The association of maternal age with depression during pregnancy showed the form of a
cubic function, with the highest EPDS scores in participants in their teens and early 20s, the
lowest scores in those in their late 20s and early 30s, and increasing scores thereafter (Table 3).
The univariable analysis showed that demographic characteristics, socioeconomic factors, and
maternal health behaviors were associated with the EPDS score (all P-values < 0.0001). Preg-
nant women in the third trimester had scores that were on average 0.17 points higher than
those in the first or second trimester. Pregnant women who were living in poverty (i.e.,
national basic livelihood security program recipients), had a mental disability, were single
parents, had a past treatment history for emotional issues, had no emotional support, and had
experienced abuse during childhood had EPDS scores at least 4 points higher than those of
their counterparts (P < 0.0001).

The adjusted EPDS scores and their standard errors, adjusting for important covariates
including age, disability, and socioeconomic status, are presented in Table 3. The magnitude
of differences in EPDS scores (beta coefficients) according to study variables including child-
hood abuse experience and emotional support after simultaneous adjustment of the study vari-
ables was attenuated. For example, women living in poverty (i.e., national basic livelihood
security program recipients) had EPDS scores 4.18 points higher than those of their counter-
parts in the univariable analysis, but only 0.91 points higher scores after adjustment of other
variables. After controlling for covariates, including emotional support, pregnant women who
experienced abuse in childhood had EPDS scores 2.79 points higher than those of pregnant
women who had not experienced abuse. The adjusted EPDS score was 4.96 points greater for
pregnant women without emotional support when controlling for covariates, including child-
hood abuse experience (Table 3).

Table 4 shows the results of an analysis of the moderating effect of emotional support in the
association of childhood abuse experience with depression during pregnancy. After full adjust-
ment for the covariates considered in this study, the lowest adjusted depression score (EPDS)
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Table 1. Characteristics of study subjects according to childhood abuse experience among 44,770 pregnant women in Seoul, Republic of Korea.

Age (years)
Mean + SD
Median [min, max]
Gestational age (weeks)
Mean + SD

Median [min, max]

Childhood abuse experience

All Response of "No" Response of "Yes"
N = 44,770 N = 43,264 (96.6%) N = 1,506 (3.4%) P-value
32.56 +3.99 32.58 +3.94 32.01 £5.09 <.0001
33 [14, 45] 33 [15, 45] 33 [14, 45]
20.82 £11.24 20.81 £11.25 21.15 +10.87 0.4074
19 (1, 42] 19 [1, 42] 20 [3, 40]
<.0001

National basic livelihood security program recipient, n (%)

Not applicable 44,380 (99.13%) 42,951 (99.28%) 1,429 (94.89%)
Recipients 390 (0.87%) 313 (0.72%) 77 (5.11%)

Disability, N (%) <.0001
Physical disability 90 (0.20%) 81 (0.19%) 9 (0.60%)
Mental disability 26 (0.06%) 15 (0.03%) 11 (0.73%)
No 44,654 (99.74%) 43,168 (99.78%) 1,486 (98.67%)

Single parents, N (%) <.0001
No 44,510 (99.42%) 43,061 (99.53%) 1,449 (96.22%)
Yes 260 (0.58%) 203 (0.47%) 57 (3.78%)

Marriage migrant women, N (%) 0.0269
No 44,046 (98.38%) 42,575 (98.41%) 1,471 (97.68%)
Yes 724 (1.62%) 689 (1.59%) 35 (2.32%)

Current smoking, N (%) 0.0006
No 44,652 (99.74%) 43,158 (99.75%) 1,494 (99.20%)
Yes 118 (0.26%) 106 (0.25%) 12 (0.80%)

Alcohol drinking, N (%) 0.0082
No 44,579 (99.57%) 43,086 (99.59%) 1,493 (99.14%)
Yes 191 (0.43%) 178 (0.41%) 13 (0.86%)

Past treatment history for emotional issues, N (%) <.0001
No 43,024 (96.10%) 41,826 (96.68%) 1,198 (79.55%)
Yes 1,746 (3.90%) 1,438 (3.32%) 308 (20.45%)

N: number, SD.: standard deviation, Min: minimum, Max: maximum

https://doi.org/10.1371/journal.pone.0289044.t001

was found among pregnant women with emotional support but without childhood abuse
experience (4.94 points), while the highest score was found among those without emotional
support but with childhood abuse experience (11.96 points), corresponding to a difference of 6
points (model 3 in Table 4). A 2.86-point difference in the EPDS score was found between
groups with and without childhood abuse experience among pregnant women with emotional
support, while a 1.91-point difference was detected among those without emotional support.
The interaction between emotional support and child abuse experience was statistically signifi-
cant at the 0.05 level in model 3 with full statistical adjustment (P = 0.0106).

Discussion

Of 44,770 pregnant women aged 14-45 living in Seoul, Korea, 2,451 (5.5%) had depression
when using an EPDS cut-off value of 13 or higher. The prevalence of depression during preg-
nancy in this study is slightly lower than previous estimates [3, 4]. The prevalence of antenatal
depression was lower than the prevalence of postpartum depression [28]. Of those with
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Table 2. Distribution of emotional support and depression during pregnancy according to child abuse experience among 44,770 pregnant women in Seoul, Repub-

lic of Korea.

Emotional support, N (%)
No
Yes

EPDS score
Mean * SD

Median [min, max]

Categorization of depression with EPDS score

<10, N (%)
10-12, N (%)
13<, N (%)

Childhood abuse experience

All Response of "No" Response of "Yes"
N = 44,770 N = 43,264 (96.6%) N = 1,506 (3.4%) P-value
< .0001
817 (1.82%) 680 (1.57%) 137 (9.10%)
43,953 (98.18%) 42,584 (98.43%) 1,369 (90.90%)
< .0001
5.26 £ 4.00 5.12 +3.87 9.13 £5.48
5 [0, 30] 410, 30] 8 [0, 30]
< .0001
38,576 (86.16%) 37,701 (87.14%) 875 (58.10%)
3,743 (8.36%) 3,478 (8.04%) 265 (17.60%)
2,451 (5.47%) 2,085 (4.82%) 366 (24.30%)

N: number, SD.: standard deviation, EPDS: Edinburgh Postnatal Depression Scale

https://doi.org/10.1371/journal.pone.0289044.t1002

antenatal depression (EPDS score being 13 or higher), only 18.1% had past treatment history
for emotional issues (data not shown here). In total, 1,506 (3.4%) of the study subjects reported
having experienced physical, emotional, or sexual abuse in childhood. In high-income coun-
tries, the prevalence of physical abuse is estimated to be as high as 4-16% per year, and sexual
abuse in childhood is estimated to affect 30% of girls and 15% of boys [14]. The self-reported
prevalence in this study might have been underestimated. A cultural tolerance for physical
abuse as a form of educational discipline [34] and a tendency to conceal sexual abuse [35]
might have contributed to the relatively low estimate of lifetime prevalence of childhood abuse
experience in this study. Since the data were collected for administrative purposes in the
SHESP, many pregnant women who had experienced abuse during childhood might have
been reluctant to disclose their experiences because their reports could affect the service deliv-
ery of the SHFSP.

The results of this study showed associations of experience of abuse in childhood and emo-
tional support with antenatal depression. The average depression score measured by the EPDS
among pregnant women who had experienced abuse during childhood was about 4 points
higher than that of those who had not experienced abuse during childhood, which resulted in
a 5-fold difference in the prevalence of antenatal depression (4.82% in women without child-
hood abuse experience versus 24.3% in women with such experience) (Table 2). After adjust-
ing for covariates (age, gestational age, maternal health behavior and mental health issues, and
emotional support), the effect of childhood abuse experience on depression during pregnancy
was still evident (B = 2.79, P < 0.001) (Table 3). This was the novel result that revealed that the
childhood abuse experience is a risk factor for depression of pregnant women in East Asian
countries.

In addition, 9.1% of pregnant women who had experienced abuse during childhood
reported not having emotional support, whereas only 1.6% of those without childhood abuse
experience had no emotional support. This result indicates that disadvantages accumulated
over the life course among those who had experienced abuse during childhood, who also had
higher prevalence rates of antenatal depression and a lack of emotional support. Moreover,
having experienced abuse during childhood was also positively associated with receiving sup-
port from the national basic living security program, disabilities, current smoking and alcohol
drinking, and a past treatment history for emotional issues. These results are not surprising
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Table 3. Differences in Edinburgh Postnatal Depression Scale scores (B) according to sociodemographic factors, maternal health behaviors, emotional support, and
childhood abuse experience among 44,770 pregnant women in Seoul, Republic of Korea.

Univariable analysis Multivariable analysis
B SE P-value B SE P-value

Age

Age -3.48 0.30 <.0001 -1.59 0.29 <.0001

Age, quadratic 0.09 0.01 <.0001 0.04 0.01 <.0001

Age, cubic 0.00 0.00 < .0001 0.00 0.00 0.0004
Gestational age

First or second trimester

Third trimester 0.17 0.04 < .0001 0.10 0.04 0.005
National basic livelihood security program recipient

Recipients 4.18 0.20 <.0001 0.91 0.21 <.0001
Disability

Physical disability 3.15 0.42 < .0001 1.93 0.40 < .0001

Mental disability 11.33 0.78 < .0001 5.08 0.75 <.0001
Single parents

Yes 6.15 0.25 <.0001 2.36 0.26 <.0001
Marriage migrant women

Yes 0.77 0.15 <.0001 0.34 0.14 0.0175
Current smoking

Yes 3.33 0.37 < .0001 1.29 0.38 0.0006
Alcohol drinking

Yes 1.88 0.29 <.0001 0.88 0.30 0.0028
Past treatment history for emotional issues

Yes 4.18 0.10 <.0001 3.23 0.09 <.0001
Emotional support

No 6.21 0.14 <.0001 4.96 0.14 <.0001
Child abuse experience
e 401 010 | <0001 | 279 . 010 | <0001
R square 0.11

SE: standard error

https://doi.org/10.1371/journal.pone.0289044.t1003

given the reports of many previous studies on the negative effects of abuse during childhood
over the life course and the clustering patterns of disadvantages [10].

Social and emotional support for those with adverse childhood experiences has been sug-
gested to be a protective factor against adulthood depression [22, 23] and perinatal depression
[25]. Additionally, emotional support showed positive effects on depressive women who had
experienced sexual abuse during childhood [24]. The results of this study showed that the
experience of abuse in childhood was closely associated with antenatal depression and emo-
tional support was protective against depression among both pregnant women with and with-
out childhood abuse experience. Instrumental support was also important in the association
with childhood abuse experience and with depression. However, the prevalence ratio between
those without childhood abuse experience and those with childhood abuse experience was
much greater in emotional support (1.57% vs 9.10%, prevalence ratio = 5.8) than in instrumen-
tal support (8.22% vs 21.58%, prevalence ratio = 2.6) (52 Table). The magnitude of effect in
predicting Edinburgh Postnatal Depression Scale scores was greater in emotional support than
in instrumental support. The difference in Edinburgh Postnatal Depression Scale scores by
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Table 4. Adjusted Edinburgh Postnatal Depression Scale scores according to emotional support and childhood abuse experience among 44,770 pregnant women in

Seoul, Republic of Korea.

Emotional support Childhood abuse experience Model 1 Model 2 Model 3
LSMEAN [95% CI] LSMEAN [95% CI] LSMEAN [95% CI]
Yes 5.03 [4.99, 5.07] 4.87 [4.85, 4.90] 4.94 [4.92,4.97]
Yes 8.62 [8.42, 8.82] 8.31 [8.10, 8.51] 7.80 [7.60, 8.00]
Difference 3.59 [3.38, 3.80] 3.43 [3.23, 3.64] 2.86 [2.65, 3.07]
P-value for difference <.0001 <.0001 <.0001
No 10.77 [10.48, 11.06] 10.48 [10.19, 10.77] 10.05 [9.76, 10.33]
No 14.23 [13.58, 14.87] 13.74 [13.10, 14.39] 11.96 [11.32, 12.60]
Difference 3.46 [2.75, 4.16] 3.26 [2.56, 3.97] 1.91[1.21, 2.61]
P-value for difference <.0001 <.0001 <.0001
P-values for the interaction between childhood abuse experience and 0.7246 0.6519 0.0106

emotional support

LSMEAN: least square mean in the Edinburgh Postnatal Depression Scale score, CI: confidence interval

Model 1: univariable analysis without any adjustment; model 2: adjusted for age; model 3: adjusted for age, gestational age, national basic living security program

recipient status, disability, single parenting, marriage migrant women, current smoking, alcohol drinking, and past treatment history for emotional issues.

https://doi.org/10.1371/journal.pone.0289044.t004

emotional support was 4.96 while the difference by instrumental support was 1.78 in multivari-
able analysis (53 Table).

Analysis results also presented that the difference in EPDS scores according to childhood
abuse experience tended to be greater among women with emotional support than among
with no emotional support (a 2.86-point difference versus a 1.91-point difference) (Table 4),
which is contrary to our initial hypothesis. A similar result was found for instrumental support
(54 Table). In other words, emotional support in the environment of pregnant women with
childhood abuse experience was less effective in reducing depression scores than emotional
support among those without childhood abuse experience. One possible interpretation for this
finding is that emotional support might be insufficient and/or have a weaker effect on offset-
ting depression in pregnant women who had experienced abuse during childhood than among
pregnant women without childhood abuse experience. In some cases, women who have expe-
rienced childhood abuse may have to depend on their families of origin for support, even
though those same families may have been responsible for the abuse. This situation would
decrease the effectiveness of that support in mitigating psychopathology. The second explana-
tion might be that EPDS may not have captured other psychopathological distress such as
post-traumatic syndrome caused by the trauma. However, other types of psychopathology
were not measured in this study. The third explanation might be that other types of disadvan-
tages between childhood and pregnancy (e.g., abuse experience or poor social relations in ado-
lescence) could have increased antenatal depression but decreased the difference in depression
scores according to whether participants had experienced abuse during childhood. Consider-
ing that the protective effect of social and emotional support on depression found in this
study, a more intensive social and emotional support should be provided for pregnant women
with childhood abuse experience.

The results of our analysis indicate that experiences of abuse in early life and emotional sup-
port in later life are both independently important for understanding antenatal depression in
Korean women. These results may suggest that emotional support interventions could alleviate
antenatal depression regardless of experiences of abuse during childhood. Intensive interper-
sonal psychosocial interventions such as nurse-led prenatal and early childhood intensive
home visitation programs seemed to have a protective effect on the development of antenatal
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depression into postpartum depression and on the reduction of perinatal depression [36, 37].
Considering accumulated disadvantages in life, poor social relationships, the relatively fre-
quent absence of emotional support (5.8 times difference in this study), and associated mental
and physical suffering among pregnant women who experienced abuse during childhood, it
would be very important to provide sufficient social and emotional support for those with
experiences of maltreatment in childhood.

This study has several limitations. First, underreporting and uncertainty of recall could be
possible, especially regarding experiences of abuse during childhood [14]. Despite the cultural
tolerance for physical abuse as a form of educational discipline [34] and a tendency to conceal
sexual abuse, the reported prevalence of childhood abuse experience (3.4%) in this study seems
to be fairly low. The nature of data collection of this study (i.e., data were obtained for service
delivery through the SHFSP) should be considered as an explanation of the low prevalence.
Second, emotional support was measured using a simple question asking whether there was
someone participants could talk to about their feelings or concerns. The fact that the question-
naire was used for administrative purposes did not allow the use of more detailed social and
emotional support measurement tools. Third, this study is based on cross-sectional data and
no causal analysis was conducted. The possibility of reverse causality (e.g., depression among
pregnant women may reduce emotional support and better recall childhood abuse experience)
should be also considered. Despite these shortcomings, these findings regarding the prevalence
of abuse during childhood and antenatal depression among a large sample of pregnant women
provide indispensable data on epidemiological indicators in the Republic of Korea as an exam-
ple of a high-income Eastern Asian country. Despite the cross-sectional research design, this
study has meaningful implications regarding the negative impact of abuse during childhood
on antenatal depression and raises the possibility that antenatal depression might be alleviated
through interventions targeting emotional support in adulthood.

Conclusion

The results of this study suggest that childhood abuse experience might be linked to an accu-
mulation of disadvantages from negative childhood events to adulthood social deprivation.
However, the results also indicate room for an intervention that may break the chain between
abuse in childhood and depression in pregnancy. Especially in Korean society, which is show-
ing a sharp decrease in the birth rate, it is necessary to implement practical policies and a
workable program centered on women and children to mitigate adverse social and emotional
experiences associated with pregnancy. Prenatal and early childhood home visiting interven-
tion such as SHFSP may alleviate the maternal depression by improving the maternal self-con-
fidence and self-efficacy.

Supporting information

S1 Fig. LSMEANSs of EPDS score by emotional support and childhood abuse experience.
LSMEAN of EPDS: least square mean of the Edinburgh Postnatal Depression Scale.
(TIF)

S1 Table. The eight psychosocial variables and associated questions included in the psycho-
social assessment of the Seoul Healthy First Step Project.
(DOCX)

$2 Table. Distribution of instrumental support and depression during pregnancy accord-
ing to child abuse experience among 44,770 pregnant women in Seoul, Republic of Korea.
(DOCX)

PLOS ONE | https://doi.org/10.1371/journal.pone.0289044  July 26, 2023 10/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s002
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s003
https://doi.org/10.1371/journal.pone.0289044

PLOS ONE

Association of childhood abuse experience with depression during pregnancy and role of emotional support

S3 Table. Differences in Edinburgh Postnatal Depression Scale scores (B) according by
instrumental support among 44,770 pregnant women in Seoul, Republic of Korea. SE:
standard error.

(DOCX)

S$4 Table. Adjusted Edinburgh Postnatal Depression Scale scores according to instrumen-
tal support and childhood abuse experience among 44,770 pregnant women in Seoul,
Republic of Korea. LSMEAN: least square mean in the Edinburgh Postnatal Depression Scale
score, CI: confidence interval. Model 1: univariable analysis without any adjustment; model 2:
adjusted for age; model 3: adjusted for age, gestational age, national basic living security pro-
gram recipient status, disability, single parenting, marriage migrant women, current smoking,
alcohol drinking, and past treatment history for emotional issues.

(DOCX)

S5 Table. The probability of possible depression (Edinburgh Postnatal Depression Scale
scores being 10 points or higher) by emotional support and childhood abuse experience
among 44,770 pregnant women in Seoul, Republic of Korea. The probability of EPDS 10
points or higher are calculated as 1/{1 + exp(-XB)} from logit(probability of EPDS 10 points or
higher) by multiple logistic regression. CI: confidence interval. Model 1: univariable analysis
without any adjustment; model 2: adjusted for age; model 3: adjusted for age, gestational age,
national basic living security program recipient status, disability, single parenting, marriage
migrant women, current smoking, alcohol drinking, and past treatment history for emotional
issues.

(DOCX)

Acknowledgments

Ethics approval and consent to participate

Each subject provided written informed consent. The institutional review board of Kangwon
University approved the study, which analyzed secondary data without personal identifiers
(KWNUIRB-2020-06-003).

Author Contributions

Conceptualization: Yu-Mi Kim, Sung-Hyun Cho, Kyung Ja June, Ji Yun Lee, Hong-Jun Cho,
Young-Ho Khang.

Data curation: Yu-Mi Kim, Young-Ho Khang.
Formal analysis: Yu-Mi Kim.

Investigation: Yu-Mi Kim, Rora Oh, Sung-Hyun Cho, Kyung Ja June, Ji Yun Lee, Hong-Jun
Cho, Young-Ho Khang.

Methodology: Yu-Mi Kim, Rora Oh, Sung-Hyun Cho, Kyung Ja June, Ji Yun Lee, Hong-Jun
Cho, Young-Ho Khang.

Supervision: Young-Ho Khang.
Validation: Yu-Mi Kim, Rora Oh.
Visualization: Yu-Mi Kim.

Writing - original draft: Yu-Mi Kim, Young-Ho Khang.

PLOS ONE | https://doi.org/10.1371/journal.pone.0289044  July 26, 2023 11/13


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s004
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s005
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0289044.s006
https://doi.org/10.1371/journal.pone.0289044

PLOS ONE

Association of childhood abuse experience with depression during pregnancy and role of emotional support

Writing - review & editing: Yu-Mi Kim, Young-Ho Khang.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

18.

Baxter AJ, Scott KM, Ferrari AJ, Norman RE, Vos T, Whiteford HA. Challenging the myth of an “epi-
demic” of common mental disorders: trends in the global prevalence of anxiety and depression between
1990 and 2010. Depression and anxiety. 2014; 31(6):506—16. https://doi.org/10.1002/da.22230 PMID:
24448889

Albert PR. Why is depression more prevalent in women? Journal of psychiatry & neuroscience: JPN.
2015; 40(4):219.

Okagbue HI, Adamu PI, Bishop SA, Oguntunde PE, Opanuga AA, Akhmetshin EM. Systematic review
of prevalence of antepartum depression during the trimesters of pregnancy. Open Access Macedonian
Journal of Medical Sciences. 2019; 7(9):1555. https://doi.org/10.3889/0amjms.2019.270 PMID:
31198472

Bennett HA, Einarson A, Taddio A, Koren G, Einarson TR. Prevalence of depression during pregnancy:
systematic review. Obstetrics & Gynecology. 2004; 103(4):698-709. https://doi.org/10.1097/01.AOG.
0000116689.75396.5f PMID: 15051562

Lee AM, Lam SK, Lau SMSM, Chong CSY, Chui HW, Fong DYT. Prevalence, course, and risk factors
for antenatal anxiety and depression. Obstetrics & Gynecology. 2007; 110(5):1102—12. https://doi.org/
10.1097/01.AOG.0000287065.59491.70 PMID: 17978126

Staneva A, Bogossian F, Pritchard M, Wittkowski A. The effects of maternal depression, anxiety, and
perceived stress during pregnancy on preterm birth: A systematic review. Women Birth. 2015; 28
(8):179-93. https://doi.org/10.1016/j.wombi.2015.02.003 PMID: 25765470.

Gelaye B, Rondon MB, Araya R, Williams MA. Epidemiology of maternal depression, risk factors, and
child outcomes in low-income and middle-income countries. The Lancet Psychiatry. 2016; 3(10):973—
82. https://doi.org/10.1016/S2215-0366(16)30284-X PMID: 27650773

Dekel S, Ein-Dor T, Ruohomaki A, Lampi J, Voutilainen S, Tuomainen T-P, et al. The dynamic course of
peripartum depression across pregnancy and childbirth. Journal of psychiatric research. 2019; 113:72—
8. https://doi.org/10.1016/j.jpsychires.2019.03.016 PMID: 30921631

WHO. WHO Guidelines for the health sector response to child maltreatment. Technical Report.
Geneva: WHO, 2019.

Norman RE, Byambaa M, De R, Butchart A, Scott J, Vos T. The long-term health consequences of child
physical abuse, emotional abuse, and neglect: a systematic review and meta-analysis. PLoS Med.
2012; 9(11):e1001349. https://doi.org/10.1371/journal.pmed.1001349 PMID: 23209385; PubMed Cen-
tral PMCID: PMC3507962.

Widom CS, DuMont K, Czaja SJ. A prospective investigation of major depressive disorder and comor-
bidity in abused and neglected children grown up. Arch Gen Psychiatry. 2007; 64(1):49-56. https://doi.
org/10.1001/archpsyc.64.1.49 PMID: 17199054.

Brown J, Cohen P, Johnson JG, Smailes EM. Childhood abuse and neglect: specificity of effects on
adolescent and young adult depression and suicidality. J Am Acad Child Adolesc Psychiatry. 1999; 38
(12):1490-6. https://doi.org/10.1097/00004583-199912000-00009 PMID: 10596248.

Gardner MJ, Thomas HJ, Erskine HE. The association between five forms of child maltreatment and
depressive and anxiety disorders: A systematic review and meta-analysis. Child abuse & neglect. 2019;
96:104082. https://doi.org/10.1016/j.chiabu.2019.104082 PMID: 31374447.

Gilbert R, Widom CS, Browne K, Fergusson D, Webb E, Janson S. Burden and consequences of child
maltreatment in high-income countries. Lancet. 2009; 373(9657):68—-81. https://doi.org/10.1016/S0140-
6736(08)61706-7 PMID: 19056114.

Widom CS, White HR. Problem behaviours in abused and neglected children grown up: prevalence and
co-occurrence of substance abuse, crime and violence. Criminal behaviour and mental health. 1997; 7
(4):287-310.

Guha A, Luebbers S, Papalia N, Ogloff JRP. Long-term healthcare utilisation following child sex abuse:
A follow-up study utilising five years of medical data. Child abuse & neglect. 2020; 106:104538. https://
doi.org/10.1016/j.chiabu.2020.104538 PMID: 32438015

Gallo EAG, Munhoz TN, Loret de Mola C, Murray J. Gender differences in the effects of childhood mal-
treatment on adult depression and anxiety: A systematic review and meta-analysis. Child Abuse &
Neglect. 2018; 79:107—14. https://doi.org/10.1016/j.chiabu.2018.01.003 PMID: 29428878

Choi KW, Sikkema KJ. Childhood maltreatment and perinatal mood and anxiety disorders: A systematic
review. Trauma, Violence, & Abuse. 2016; 17(5):427-53. https://doi.org/10.1177/1524838015584369
PMID: 25985988

PLOS ONE | https://doi.org/10.1371/journal.pone.0289044  July 26, 2023 12/13


https://doi.org/10.1002/da.22230
http://www.ncbi.nlm.nih.gov/pubmed/24448889
https://doi.org/10.3889/oamjms.2019.270
http://www.ncbi.nlm.nih.gov/pubmed/31198472
https://doi.org/10.1097/01.AOG.0000116689.75396.5f
https://doi.org/10.1097/01.AOG.0000116689.75396.5f
http://www.ncbi.nlm.nih.gov/pubmed/15051562
https://doi.org/10.1097/01.AOG.0000287065.59491.70
https://doi.org/10.1097/01.AOG.0000287065.59491.70
http://www.ncbi.nlm.nih.gov/pubmed/17978126
https://doi.org/10.1016/j.wombi.2015.02.003
http://www.ncbi.nlm.nih.gov/pubmed/25765470
https://doi.org/10.1016/S2215-0366%2816%2930284-X
http://www.ncbi.nlm.nih.gov/pubmed/27650773
https://doi.org/10.1016/j.jpsychires.2019.03.016
http://www.ncbi.nlm.nih.gov/pubmed/30921631
https://doi.org/10.1371/journal.pmed.1001349
http://www.ncbi.nlm.nih.gov/pubmed/23209385
https://doi.org/10.1001/archpsyc.64.1.49
https://doi.org/10.1001/archpsyc.64.1.49
http://www.ncbi.nlm.nih.gov/pubmed/17199054
https://doi.org/10.1097/00004583-199912000-00009
http://www.ncbi.nlm.nih.gov/pubmed/10596248
https://doi.org/10.1016/j.chiabu.2019.104082
http://www.ncbi.nlm.nih.gov/pubmed/31374447
https://doi.org/10.1016/S0140-6736%2808%2961706-7
https://doi.org/10.1016/S0140-6736%2808%2961706-7
http://www.ncbi.nlm.nih.gov/pubmed/19056114
https://doi.org/10.1016/j.chiabu.2020.104538
https://doi.org/10.1016/j.chiabu.2020.104538
http://www.ncbi.nlm.nih.gov/pubmed/32438015
https://doi.org/10.1016/j.chiabu.2018.01.003
http://www.ncbi.nlm.nih.gov/pubmed/29428878
https://doi.org/10.1177/1524838015584369
http://www.ncbi.nlm.nih.gov/pubmed/25985988
https://doi.org/10.1371/journal.pone.0289044

PLOS ONE Association of childhood abuse experience with depression during pregnancy and role of emotional support

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

37.

Atzl VM, Narayan AJ, Rivera LM, Lieberman AF. Adverse childhood experiences and prenatal mental
health: Type of ACEs and age of maltreatment onset. Journal of family psychology. 2019; 33(3):304.
https://doi.org/10.1037/fam0000510 PMID: 30802085

Kim J, Buist A. Postnatal depression: a Korean perspective. Australas Psychiatry. 2005; 13(1):68-71.
https://doi.org/10.1080/j.1440-1665.2004.02153.x PMID: 15777416.

Slade A, Cohen LJ, Sadler LS, Miller M. The psychology and psychopathology of pregnancy: Reorgani-
zation and transformation. In: Zeanah CH, editor. Handbook of Infant Mental Health. New York: The
Guilford Press; 2009.

Brinker J, Cheruvu VK. Social and emotional support as a protective factor against current depression
among individuals with adverse childhood experiences. Preventive medicine reports. 2017; 5:127-33.
https://doi.org/10.1016/j.pmedr.2016.11.018 PMID: 27981026

Cheong EV, Sinnott C, Dahly D, Kearney PM. Adverse childhood experiences (ACEs) and later-life
depression: perceived social support as a potential protective factor. BMJ Open. 2017; 7(9):e013228.
https://doi.org/10.1136/bmjopen-2016-013228 PMID: 28864684; PubMed Central PMCID:
PMC5588961.

Musliner KL, Singer JB. Emotional support and adult depression in survivors of childhood sexual abuse.
Child Abuse & Neglect. 2014; 38(8):1331—40. https://doi.org/10.1016/j.chiabu.2014.01.016 PMID:
24630442

Hagaman A, LeMasters K, Zivich PN, Sikander S, Bates LM, Bhalotra S, et al. Longitudinal effects of
perinatal social support on maternal depression: a marginal structural modelling approach. J Epidemiol
Community Health. 2021. https://doi.org/10.1136/jech-2020-215836 PMID: 33712512.

Atzl VM, Grande LA, Davis EP, Narayan AJ. Perinatal promotive and protective factors for women with
histories of childhood abuse and neglect. Child abuse & neglect. 2019; 91:63-77. https://doi.org/10.
1016/j.chiabu.2019.02.008 PMID: 30831534

Khang YH, Cho SH, June KJ, Lee JY, Kim YM, Cho HJ. The Seoul Healthy First Step Project: Introduc-
tion and Expansion, Program Content and Performance, and Future Challenges. Journal of the Korean
Society of Maternal and Child Health. 2018; 22(2):63-76.

Kang SY, Khang Y-H, June KJ, Cho S-H, Lee JY, Kim Y-M, et al. Prevalence and risk factors of mater-
nal depression among women who participated in a home visitation program in South Korea. Social
Psychiatry and Psychiatric Epidemiology. 2022. https://doi.org/10.1007/s00127-022-02226-w PMID:
35044478

The Support Team for the Seoul Healthy First Step Project. 7th Progress Report. 2020.

Siu AL, Bibbins-Domingo K, Grossman DC, Baumann LC, Davidson KW, Ebell M, et al. Screening for
depression in adults: US Preventive Services Task Force recommendation statement. Jama. 2016; 315
(4):380-7. https://doi.org/10.1001/jama.2015.18392 PMID: 26813211

Cox J, Holden J, Henshaw C. Perinatal Mental Health: The Edinburgh Postnatal Depression Scale
(EPDS) Manual (2nd edn): RCPsych publications; 2014.

Levis B, Negeri Z, Sun Y, Benedetti A, Thombs BD. Accuracy of the Edinburgh Postnatal Depression
Scale (EPDS) for screening to detect major depression among pregnant and postpartum women: sys-
tematic review and meta-analysis of individual participant data. bmj. 2020;371. https://doi.org/10.1136/
bmj.m4022 PMID: 33177069

NSW Department of Health. NSW Health/Families NSW Supporting Families Early Package—SAFE
START Guidelines: Improving mental health outcomes for parents and infants. 2009.

Hahm HC, Guterman NB. The emerging problem of physical child abuse in South Korea. Child maltreat-
ment. 2001; 6(2):169-79. https://doi.org/10.1177/1077559501006002009 PMID: 16705792

Manay N, Collin-Vezina D. Recipients of children’s and adolescents’ disclosures of childhood sexual
abuse: A systematic review. Child abuse & neglect. 2019:104192. https://doi.org/10.1016/j.chiabu.
2019.104192 PMID: 31564382.

Dennis CL, Dowswell T. Psychosocial and psychological interventions for preventing postpartum
depression. Cochrane Database of Systematic Reviews. 2013;(2). https://doi.org/10.1002/14651858.
CDO001134.pub3 PMID: 23450532

Tandon D, Mackrain M, Beeber L, Topping-Tailby N, Raska M, Arbour M. Addressing maternal depres-
sion in home visiting: Findings from the home visiting collaborative improvement and innovation net-
work. PLOS ONE. 2020; 15(4):e0230211. https://doi.org/10.1371/journal.pone.0230211 PMID:
32298289

PLOS ONE | https://doi.org/10.1371/journal.pone.0289044  July 26, 2023 13/13


https://doi.org/10.1037/fam0000510
http://www.ncbi.nlm.nih.gov/pubmed/30802085
https://doi.org/10.1080/j.1440-1665.2004.02153.x
http://www.ncbi.nlm.nih.gov/pubmed/15777416
https://doi.org/10.1016/j.pmedr.2016.11.018
http://www.ncbi.nlm.nih.gov/pubmed/27981026
https://doi.org/10.1136/bmjopen-2016-013228
http://www.ncbi.nlm.nih.gov/pubmed/28864684
https://doi.org/10.1016/j.chiabu.2014.01.016
http://www.ncbi.nlm.nih.gov/pubmed/24630442
https://doi.org/10.1136/jech-2020-215836
http://www.ncbi.nlm.nih.gov/pubmed/33712512
https://doi.org/10.1016/j.chiabu.2019.02.008
https://doi.org/10.1016/j.chiabu.2019.02.008
http://www.ncbi.nlm.nih.gov/pubmed/30831534
https://doi.org/10.1007/s00127-022-02226-w
http://www.ncbi.nlm.nih.gov/pubmed/35044478
https://doi.org/10.1001/jama.2015.18392
http://www.ncbi.nlm.nih.gov/pubmed/26813211
https://doi.org/10.1136/bmj.m4022
https://doi.org/10.1136/bmj.m4022
http://www.ncbi.nlm.nih.gov/pubmed/33177069
https://doi.org/10.1177/1077559501006002009
http://www.ncbi.nlm.nih.gov/pubmed/16705792
https://doi.org/10.1016/j.chiabu.2019.104192
https://doi.org/10.1016/j.chiabu.2019.104192
http://www.ncbi.nlm.nih.gov/pubmed/31564382
https://doi.org/10.1002/14651858.CD001134.pub3
https://doi.org/10.1002/14651858.CD001134.pub3
http://www.ncbi.nlm.nih.gov/pubmed/23450532
https://doi.org/10.1371/journal.pone.0230211
http://www.ncbi.nlm.nih.gov/pubmed/32298289
https://doi.org/10.1371/journal.pone.0289044

