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Abstract
Purpose The psychosocial health of mother is crucial for healthy prenatal period and early childhood. We investigated the 
prevalence and risk factors of maternal depression during pregnancy and postpartum among women who participated in a 
home visitation program in Seoul, South Korea (Seoul Healthy First Step Project, SHFSP).
Methods We analyzed 80,116 women who participated in the SHFSP, which was launched by Seoul metropolitan government 
in 2013, and defined peripartum depression as a score ≥ 10 on the Korean version of the Edinburgh Postnatal Depression 
Scale (EPDS). Sociodemographic factors and psychosocial health status were evaluated through a standardized question-
naire completed by participants upon program registration. We calculated the prevalence of women at risk for peripartum 
depression and evaluated associated factors by multivariable logistic regression analysis.
Results Prevalence of women at risk for peripartum depression was 17.7% (prepartum depression: 14.2%, postpartum 
depression: 24.3%). Younger maternal age, low income (OR 2.40, 95% CI 2.03–2.84), disability (2.61, 1.96–3.47), single 
parenthood (3.27, 2.69–3.99), and smoking (2.02, 1.44–2.83) increased the peripartum depression risk. Furthermore, expe-
rience of stress, change, or loss over the past 12 months (3.36, 3.22–3.50), history of treatment for emotional issues (2.47, 
2.27–2.70), experience of child abuse (1.91, 1.74–2.11), and domestic violence (2.25, 1.81–2.80) increased the risk for peri-
partum depression, whereas having helpers for the baby (0.62, 0.58–0.67), having someone to talk with (0.31, 0.27–0.35), 
and considering oneself confident (0.30, 0.29–0.31) decreased the risk.
Conclusions Policies to reduce and manage peripartum depression should be strengthened, with a focus on high-risk preg-
nant and puerperal women.
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Introduction

The prenatal period and early childhood are critical for 
lifelong health and wellbeing [1, 2]. Investments in the 
early years of life contribute to better health in adulthood, 
thereby reducing the socioeconomic burden of health-
care [1, 2]. Furthermore, health disparities develop dur-
ing these periods [3]. Therefore, it is pivotal to create an 
environment where all children can have a healthy prenatal 
period and early childhood.

The psychosocial health of mothers is crucial for a 
healthy prenatal period and early childhood because the 
mother is usually the most important caregiver during 
these periods. Women at risk for peripartum depression 
may experience impaired mother–child interaction, low 
cognitive function, and developmental delays in children 
[4–6], and depression during pregnancy causes suboptimal 
fetal outcomes, including low birth weight and preterm 
birth [7]. Therefore, it is important to identify mothers 
with depressive symptoms and provide appropriate inter-
ventions. Home visitation programs in several countries 
have improved maternal and child health outcomes includ-
ing maternal depressive symptoms [8–10].

Several theoretical models explain the mechanisms 
of peripartum depression. Biological theories include 
changes in the hypothalamic–pituitary–adrenal axis and 
the levels of gonadal hormones during and after pregnancy 
[11]. Psychosocial theories, including psychodynamic the-
ory, behavioral theory, and social and interpersonal theory, 
suggest that depression is triggered by interpersonal events 
and psychosocial stressors [11]. Specifically, sociode-
mographic factors, psychosocial factors, and behavioral 

factors may contribute to the development of peripartum 
depression, whereas social support can mitigate these 
effects (Fig. 1).

The prevalence of peripartum depression exceeded 10% 
worldwide in a recent meta-analysis [12] and was approxi-
mately 40.5–61.4% in one Korean study; however, that 
study included a small number of participants and the pres-
ence of depression was evaluated by a self-report measure 
[13]. The overall prevalence estimates evaluated by symp-
tom scales was 1.6 times higher than those evaluated by 
diagnostic instruments [12]. Another Korean study, which 
evaluated postpartum depression by the depression diagnosis 
codes in the national health insurance database, reported 
the prevalence of postpartum depression to be 1.4% [14]. In 
these studies, women with peripartum depression reported 
symptoms, such as not being able to laugh, blaming oneself, 
being anxious for no good reason, difficulty sleeping, feel-
ing sad, feeling so unhappy that it causes oneself to cry, and 
the thought of harming oneself. Several factors, including 
low socioeconomic status, immigration status, lack of social 
support, and violence and abuse within the family have 
been reported to increase the risk for peripartum depression 
[15–17], indicating the need for societal interventions in the 
management of women with peripartum depression. In con-
trast, a healthy diet, skin-to-skin care, high social support, 
and adequate partner support have been reported to protect 
against peripartum depression [16, 18, 19].

Few studies have investigated the prevalence of peripar-
tum depression in Korea, and a large difference in the preva-
lence estimates is observed among the studies [13, 14]. Fur-
thermore, studies investigating the factors associated with 
peripartum depression among a large number of Korean 
women at the population level are lacking. Therefore, in this 

Fig. 1  Conceptualization of 
peripartum depression
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study, we aimed to investigate the prevalence of women at 
risk for peripartum depression and associated factors among 
Korean women using data from the Seoul Healthy First 
Step Project (SHFSP), which targeted all pregnant women 
in Seoul. We hypothesized that women with low socioeco-
nomic status, social disadvantages, and psychological prob-
lems would be at greater risks for peripartum depression.

Materials and methods

Study participants

We used the database from the SHFSP, which was launched 
by the Seoul metropolitan government in 2013 to support 
women with young children and to improve the health and 
development of babies [20]. In this program, registered 
nurses provide universal home visitation to all pregnant 
women during pregnancy or within 4 weeks after their 
delivery. For families who need continuing assistance, 25 
or more sustained home visits are provided until the child 
reaches 2 years of age. At the time of registration, the data 
regarding the sociodemographic characteristics, psychoso-
cial health status, and the parenting environment of pregnant 
women were collected using a standardized questionnaire. 
Therefore, the psychosocial health status was evaluated dur-
ing the prepartum period for those who had been registered 
during pregnancy, while it was evaluated during the postpar-
tum period for those who had been registered after delivery. 
The SHFSP initially took place in 3 districts of Seoul in 
2013 and gradually expanded to all 25 districts in Seoul 
in 2020. In 2019, the database included 31.8% of all births 
in Korea [21]. More detailed information about the SHFSP 
has been reported previously [20]. The Institutional Review 
Board of Kangwon University approved the study, which 
analyzed the secondary data, excluding personal identifiers 
(KWNUIRB-2020-06-003). Among the 86,561 participants 
in the SHFSP database, we excluded 6,445 participants with 
missing responses for any of the survey items; thus, 80,116 
participants were included in the final analysis (Fig. 2). The 
differences in the characteristics between the included and 
excluded participants are shown in Supplementary Table 2.

Measures

Definition of peripartum depression

Peripartum depression was evaluated using the Korean 
version of the Edinburgh Postnatal Depression Scale 
(EPDS) [22]. The EPDS consists of 10 items, including 8 
items evaluating depressive symptoms and 2 items evalu-
ating anxiety symptoms. The score for each item ranges 

from 0 to 3; thus, the total score ranges from 0 to 30, with 
a higher score indicating severe depressive symptoms. Ini-
tially, a threshold score of ≥ 13 was found to have a sensi-
tivity of 86% and specificity of 78% in detecting depressed 
women [22]. However, a cutoff score of ≥ 10 has been pro-
posed to reduce the failure to detect cases with depression 
to < 10% because it is important not to miss actual cases of 
peripartum depression considering its adverse impact on 
mothers and children [22]. In a Korean validation study, 
the cutoff points of 9/10 had sensitivity and specificity 
values of 76.7% and 87.1%, respectively, while the cutoff 
points of 12/13 had sensitivity and specificity values of 
43.3% and 95.2%, respectively [23]. Therefore, we deter-
mined the participants to have peripartum depression when 
their EPDS score was ≥ 10.

Psychosocial health status

The psychosocial health status was evaluated by the follow-
ing questions, as shown in Supplementary Table 1: “Do you 
have someone who can help with the baby?”, “Do you have 
someone to talk about your feelings and worries?”, “Have 
you ever experienced serious stress, change, or loss over the 
past 12 months?”, “Do you consider yourself confident?”, 
“Have you ever been treated for emotional issues?”, “Have 
you ever been physically, emotionally, or sexually abused in 
your childhood?”, and “Do you need any help for domestic 
violence?”. The participants provided responses of either 
“yes” or “no”.

EPDS Edinburgh Postnatal Depression Scale

Initial participants (N = 86561)

Participants excluded due to missing values (N = 6445)
- EPDS (N = 2909)
- Timing of the EPDS measurement (N = 3564)
- Maternal age (N = 855)
- Economic status (N = 117)
- Disability (N = 106)
- Single parent status (N = 82)
- Mother from a foreign country (N = 70)
- Psychosocial status (N = 4132)
- Alcohol consumption (N = 80)
- Smoking (N = 76)

Final participants (N = 80116)

Fig. 2  Flow of the study participant selection
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Sociodemographic and lifestyle factors

The age of the participants was categorized into ≤ 19, 20–29, 
30–39, and ≥ 40 years old. The economic status of the partici-
pants was categorized as either “low income” or “others”. The 
participants were asked whether they were basic livelihood 
security program recipients or from a secondary lower-income 
family, which refers to those whose recognized amount of 
income was below the 50/100 of the standard median income 
in Korea. Those who corresponded to these categories were 
classified as low income. Furthermore, the participants were 
asked whether they had any physical or mental disability. We 
also evaluated the presence of a husband/partner and the par-
ticipants’ country of origin. Lifestyle factors, including alco-
hol consumption and smoking status were evaluated. Alcohol 
consumption was evaluated by the following question, “do you 
drink alcohol?”, and the smoking status was evaluated by the 
following question, “do you smoke currently?” For alcohol 
consumption and smoking behaviors, the participants provided 
responses of either “yes” or “no”.

Statistical analysis

We evaluated the cumulative prevalence of women at risk for 
depression according to the EPDS scores in all peripartum 
women as well as in prepartum and postpartum women, as 
well as the median and interquartile range (IQR) of the EPDS 
scores in peripartum, prepartum, and postpartum women. We 
compared the socioeconomic characteristics, psychosocial 
health status, and parenting environment of the study partici-
pants with and without depression using the chi-square test. A 
multivariable analysis was performed using a multiple logistic 
regression model to identify the factors associated with peri-
partum depression. In model 1, a crude analysis was performed 
to evaluate the association between each factor and peripartum 
depression. In model 2, a multivariable analysis was performed 
after adjusting for the timing of the EPDS measurement, 
maternal age, economic status, disability, single parent status, 
multicultural family status, questions evaluating the psycho-
social health status, and lifestyle factors. A sensitivity analysis 
was performed with a definition of peripartum depression as 
an EPDS score ≥ 13. Furthermore, a stratified analysis was per-
formed according to the timing of the EPDS measurement. 
All analyses were conducted with the IBM SPSS Statistics 
for Windows version 23.0 (IBM Corp., Armonk, NY, USA).

Results

Prevalence of women at risk for peripartum 
depression

Table 1 and Fig. 3 show the distribution of the EPDS scores 
in the 80,116 women. The prevalence of women at risk for 
peripartum depression was 17.7% in all women (prepartum 
depression: 14.2%, postpartum depression: 24.3%) when 
using a cutoff of ≥ 10 (Table 1). The median EPDS score 
in all peripartum women was 5 (IQR 3–8) (Fig. 1). The 
prevalence of women at risk for peripartum depression was 
7.5% (prepartum depression: 5.6%, postpartum depression: 
11.0%) with a cutoff of ≥ 13. The prevalence of women who 
have been treated for emotional issues in the study popula-
tion was 3.9% (Table 2). The median EPDS score in women 
who have been treated for emotional issues was 9 (IQR 
6–13), whereas the score in women without a history of 
treatment for emotional issues was 5 (IQR 3–8).

Comparison of the socioeconomic 
characteristics, psychosocial health status, 
and parenting environment between women 
with and without peripartum depression

Table 2 shows that the prevalence of women at risk for peri-
partum depression was the highest among teenagers and the 
lowest among those aged 30–39 years and was higher in 
the low income group, those with a disability, single par-
ents, and those from foreign countries than their counter-
parts. As for the psychosocial health status, the prevalence 
of women at risk for peripartum depression was higher in 
participants who had experienced stress, change, or loss over 
the past 12 months, had been treated for emotional issues, 
had any experience of being abused during childhood, and 
reported needing any help for domestic violence. In contrast, 
the prevalence of women at risk for peripartum depression 
was lower when participants had someone who could help 
with the baby, had someone to talk with, and considered 
themselves confident. The prevalence of women at risk for 
peripartum depression was higher among current drinkers 
and smokers.

Factors associated with peripartum depression 
with multivariable analysis

Table 3 presents the univariable and multivariable anal-
yses of factors associated with maternal depression. In 
the univariable analysis, all the variables considered in 
this study were significantly associated with peripartum 
depression. At least fourfold differences in the odds of 
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maternal depression were detected for most of the risk fac-
tors: 7.34 for smoking; 6.58 for needing help for domestic 
violence; 6.17 for being a single parent; 4.61 for having 
been treated for emotional issues; 4.37 for experiencing 
stress, change, or loss; 4.34 for experiencing child abuse; 
4.31 for low income; and 4.18 for alcohol consumption. 
When an EPDS score of ≥ 13 was employed for defining 
peripartum depression, the magnitude of association meas-
ured by odds ratios (ORs) and 95% confidence intervals 
(CIs) was even greater (Supplementary Table 3). The uni-
variable analysis results also showed that women who had 
someone who could help with the baby, had someone to 
talk with, and considered themselves confident were less 
likely to have low odds of having peripartum depression. 

For example, the OR for having someone to talk with was 
0.12 (0.11–0.13).

In the multivariable model simultaneously adjusted for the 
timing of the EPDS measurement, maternal age, economic 
status, disability, single parent status, multicultural family 
status, questions evaluating the psychosocial health status, 
and lifestyle factors, the ORs for all variables except for the 
period of EPDS measurement and an age group of 20–29 years 
moved toward 1 (Table 3). The OR for the timing of the EPDS 
measurement was greater in multivariable analyses (OR 2.11, 
95% CI 2.03–2.20) than the OR in the univariable analysis 
(1.95, 1.88–2.02). In the multivariable analysis, the OR was 
greater for the low income group (1.35, 1.11–1.64), those with 
a disability (1.43, 1.01–2.02), and for single parents (1.31, 

Table 1  Cumulative prevalence 
of peripartum depression 
according to EPDS scores

EPDS Edinburgh postnatal depression scale

EPDS score Peripartum (n = 80,116) Prepartum (n = 52,594) Postpartum (n = 27,522)

N Cumulative 
prevalence (%)

N Cumulative 
prevalence (%)

N Cumulative 
prevalence 
(%)

30 5 0.0 3 0.0 2 0.0
29 4 0.0 1 0.0 3 0.0
28 23 0.0 12 0.0 11 0.1
27 24 0.1 14 0.1 10 0.1
26 21 0.1 10 0.1 11 0.1
25 47 0.2 25 0.1 22 0.2
24 55 0.2 22 0.2 33 0.3
23 83 0.3 36 0.2 47 0.5
22 104 0.5 43 0.3 61 0.7
21 149 0.6 64 0.4 85 1.0
20 191 0.9 95 0.6 96 1.4
19 235 1.2 113 0.8 122 1.8
18 325 1.6 153 1.1 172 2.5
17 479 2.2 234 1.6 245 3.3
16 596 2.9 289 2.1 307 4.5
15 852 4.0 427 2.9 425 6.0
14 1197 5.5 585 4.0 612 8.2
13 1594 7.5 825 5.6 769 11.0
12 2050 10.0 1058 7.6 992 14.6
11 2709 13.4 1485 10.4 1224 19.1
10 3402 17.7 1957 14.2 1445 24.3
9 4075 22.7 2382 18.7 1693 30.5
8 4901 28.9 3021 24.4 1880 37.3
7 6174 36.6 3848 31.8 2326 45.8
6 7204 45.6 4748 40.8 2456 54.7
5 7938 55.5 5346 50.9 2592 64.1
4 8753 66.4 6065 62.5 2688 73.9
3 8056 76.4 5712 73.3 2344 82.4
2 7210 85.4 5143 83.1 2067 89.9
1 5912 92.8 4412 91.5 1500 95.3
0 5748 100.0 4466 100.0 1282 100.0
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Fig. 3  Distribution of EPDS 
scores in the study participants

(A) Distribution of EPDS scores in the 80116 peripartum women

(B) Distribution of EPDS scores in the 52594 prepartum women

(C) Distribution of EPDS scores in the 27522 postpartum women

EPDS Edinburgh Postnatal Depression Scale, IQR interquartile range
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Table 2  Socioeconomic 
characteristics, psychosocial 
health status, and parenting 
environment of women with and 
without peripartum depression

Women with-
out depression 
(n = 65,971)

Women with depres-
sion (n = 14,145)

p value

N (%) N (%)

Year of registration
 2013 23 (48.9) 24 (51.1)  < 0.001
 2014 950 (76.1) 299 (23.9)
 2015 5194 (81.2) 1206 (18.8)
 2016 11,296 (80.7) 2707 (19.3)
 2017 13,453 (81.0) 3162 (19.0)
 2018 16,847 (82.9) 3479 (17.1)
 2019 18,208 (84.8) 3268 (15.2)

Timing of the EPDS measurement
 Prepartum 45,143 (85.8) 7451 (14.2)  < 0.001
 Postpartum 20,828 (75.7) 6694 (24.3)

Maternal age (years)
 ≥ 40 2528 (81.4) 578 (18.6)  < 0.001
 30–39 50,670 (83.2) 10,233 (16.8)
 20–29 12,593 (79.8) 3197 (20.2)
 ≤ 19 180 (56.8) 137 (43.2)

Economic status
 Others 65,565 (82.6) 13,777 (17.4)  < 0.001
 Low income 406 (52.5) 368 (47.5)

Disability
 No 65,849 (82.4) 14,042 (17.6)  < 0.001
 Yes 122 (54.2) 103 (45.8)

Single parent
 No 65,733 (82.6) 13,836 (17.4)  < 0.001
 Yes 238 (43.5) 309 (56.5)

Mother from a foreign country
 No 64,645 (82.5) 13,735 (17.5)  < 0.001
 Yes 1326 (76.4) 410 (23.6)

Have someone who can help with the baby
 No 4108 (66.7) 2054 (33.3)  < 0.001
 Yes 61,863 (83.7) 12,091 (16.3)

Have someone to talk with
 No 609 (37.2) 1030 (62.8)  < 0.001
 Yes 65,362 (83.3) 13,115 (16.7)

Experience of stress, change, or loss over the past 12 months
 No 55,311 (87.8) 7678 (12.2)  < 0.001
 Yes 10,660 (62.2) 6467 (37.8)

Consider oneself confident
 No 8234 (60.0) 5481 (40.0)  < 0.001
 Yes 57,737 (87.0) 8664 (13.0)

Have been treated for emotional issues
 No 64,343 (83.5) 12,669 (16.5)  < 0.001
 Yes 1628 (52.4) 1476 (47.6)

Experience of being abused during childhood
 No 64,534 (83.3) 12,898 (16.7)  < 0.001
 Yes 1437 (53.5) 1247 (46.5)

Need help for domestic violence
 No 65,761 (82.6) 13,854 (17.4)  < 0.001
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1.04–1.65) than their counterparts. Compared with those 
aged ≥ 40 years, the odds for peripartum depression were 
higher among those aged 20–29 years (1.17, 1.05–1.31). Fur-
thermore, the odds for peripartum depression increased when 
the participants had experienced stress, change, or loss over the 
past 12 months (3.36, 3.22–3.50), had been treated for emo-
tional issues (2.47, 2.24–2.70), had experienced abuse during 
childhood (1.91, 1.74–2.11), and reported needing any help for 
domestic violence (2.25, 1.81–2.80). The odds decreased when 
participants had someone who could help with the baby (0.62, 
0.58–0.67), had someone to talk with (0.31, 0.27–0.35), and 
considered themselves confident (0.30, 0.29–0.31). Further-
more, current smokers (2.02, 1.44–2.83) had greater odds of 
peripartum depression. The sensitivity analysis with an EPDS 
score ≥ 13 for defining peripartum depression produced similar 
results; however, the magnitude of association was relatively 
greater than that when an EPDS score ≥ 10 was used as the 
cutoff for defining depression (Supplementary Table 3).

The stratified analysis according to the timing of the 
EPDS measurement showed that the associated factors for 
prepartum depression remained consistent with the overall 
results (Supplementary Table 4). The associated factors for 
postpartum depression were similar in the univariable analy-
sis; however, in the multivariable model, the associations 
of maternal age, economic status, disability, single parent 
status, multicultural family status, and lifestyle factors with 
postpartum depression were weakened (Supplementary 
Table 5). Overall, the association between psychosocial 
health status and postpartum depression was significant and 
consistent.

Discussion

The prevalence of women at risk for peripartum depression 
in Korean women was 17.7% and was higher during the post-
partum period (24.3%) than the prepartum period (14.2%) 
when using an EPDS cutoff of ≥ 10. With a cutoff ≥ 13, the 

overall prevalence substantially reduced to 7.5% (prepartum 
depression: 5.6%, postpartum depression: 11.0%). Younger 
maternal age, low income, disability, being a single parent, 
being from a foreign country, and smoking increased the risk 
for peripartum depression. Furthermore, various aspects of 
psychosocial status and family dynamics were associated 
with peripartum depression. Specifically, psychological 
stress, a history of being treated for emotional issues, and 
experiences of child abuse and domestic violence increased 
the risk, whereas having someone who can provide help, 
having someone to talk with, and self-confidence decreased 
the risk. The magnitude of the association measured by ORs 
and 95% CIs was greater when a more conservative defi-
nition of maternal depression (EPDS ≥ 13) was used than 
when an EPDS cutoff of ≥ 10 was employed for defining 
depression.

Globally, the prevalence of prenatal depression has been 
reported to range from 15 to 65%, with generally higher 
rates reported in low- and middle-income countries than in 
high-income countries [24]. The pooled prevalence of post-
partum depression among healthy mothers from a recent 
meta-analysis was 17%; significant differences were found 
with respect to geographical regions, with the Middle East 
having the highest prevalence and Europe having the lowest 
[25]. These reported prevalence rates may not be directly 
compared as studies have used different tools for diagnosing 
depression. One meta-analysis reported that the prevalence 
estimates evaluated by symptom scales was 1.6 times higher 
than those evaluated by diagnostic instruments [12], whereas 
another study reported that the prevalence of depression was 
similar regardless of the type of diagnostic tool used [25]. 
In our analysis, we evaluated the prevalence of women at 
risk for peripartum depression using the EPDS with a cut-
off of ≥ 10 as recommended by a Korean validation study 
[23]. A sensitivity analysis with a cutoff of ≥ 13 led to a 
substantially lower prevalence of 7.5%. A cutoff ≥ 13 had 
a sensitivity of 43.3% in a Korean study, suggesting a large 
number of missing true cases of peripartum depression [23].

Table 2  (continued) Women with-
out depression 
(n = 65,971)

Women with depres-
sion (n = 14,145)

p value

N (%) N (%)

 Yes 210 (41.9) 291 (58.1)
Alcohol consumption
 No 65,915 (82.4) 14,095 (17.6)  < 0.001
 Yes 56 (52.8) 50 (47.2)

Smoking
 No 65,880 (82.5) 14,003 (17.5)  < 0.001
 Yes 91 (39.1) 142 (60.9)

EPDS Edinburgh postnatal depression scale
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Table 3  Univariable and 
multivariable analysis for 
the factors associated with 
peripartum depression 
(n = 80,116)

Model 1: crude analysis
Model 2: simultaneously adjusted for timing of the EPDS measurement, maternal age, economic status, 
disability, single parent status, the mother being from a foreign country, 7 questions evaluating the psycho-
social health status, alcohol consumption, and smoking
EPDS Edinburgh postnatal depression scale, OR odds ratio, CI confidence interval

Model 1 Model 2
OR (95% CI) OR (95% CI)

Timing of the EPDS measurement
 Prepartum 1.00 1.00
 Postpartum 1.95 (1.88–2.02) 2.11 (2.03–2.20)

Maternal age (years)
 ≥ 40 1.00 1.00
 30–39 0.88 (0.81–0.97) 1.04 (0.94–1.15)
 20–29 1.11 (1.01–1.23) 1.17 (1.05–1.31)
 ≤ 19 3.33 (2.62–4.23) 1.16 (0.86–1.57)

Economic status
 Others 1.00 1.00
 Low income 4.31 (3.74–4.97) 1.35 (1.11–1.64)

Disability
 No 1.00 1.00
 Yes 3.96 (3.04–5.15) 1.43 (1.01–2.02)

Single parent
 No 1.00 1.00
 Yes 6.17 (5.20–7.31) 1.31 (1.04–1.65)

Mother from a foreign country
 No 1.00 1.00
 Yes 1.46 (1.30–1.63) 1.07 (0.94–1.21)

Have someone who can help with the baby
 No 1.00 1.00
 Yes 0.39 (0.37–0.41) 0.62 (0.58–0.67)

Have someone to talk with
 No 1.00 1.00
 Yes 0.12 (0.11–0.13) 0.31 (0.27–0.35)

Experience of stress, change, or loss over the past 12 months
 No 1.00 1.00
 Yes 4.37 (4.20–4.54) 3.36 (3.22–3.50)

Consider oneself confident
 No 1.00 1.00
 Yes 0.23 (0.22–0.24) 0.30 (0.29–0.31)

Have been treated for emotional issues
 No 1.00 1.00
 Yes 4.61 (4.28–4.95) 2.47 (2.27–2.70)

Experience of being abused during childhood
 No 1.00 1.00
 Yes 4.34 (4.02–4.70) 1.91 (1.74–2.11)

Need help for domestic violence
 No 1.00 1.00
 Yes 6.58 (5.50–7.86) 2.25 (1.81–2.80)

Alcohol consumption
 No 1.00 1.00
 Yes 4.18 (2.85–6.12) 1.14 (0.68–1.92)

Smoking
 No 1.00 1.00
 Yes 7.34 (5.64–9.56) 2.02 (1.44–2.83)
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The prevalence of women at risk for depression was 
higher during the postpartum period than the prepartum 
period in this study. A recent multicenter study in Italy 
reported the prevalence of prepartum and postpartum 
depression to be 6.4% and 19.9%, respectively [26]. On the 
contrary, the prevalence of depression was higher during the 
prepartum period than the postpartum period in Australia 
and New Zealand [27, 28]. The symptoms of prepartum 
depression include diminishing capacity for self-care, such 
as inadequate nutrition, alcohol abuse, and poor antenatal 
clinic attendance as well as depressive mood and anxiety 
[29]. Therefore, prepartum depression may restrict the opti-
mal fetal monitoring and normal growth of the fetus. Symp-
toms of postpartum depression include inappropriate parent-
ing behaviors in addition to neglecting one’s well-being and 
physical health [30]. After delivery, women often experience 
high levels of stress from the delivery process and due to the 
new role of parents, which they are not used to. Furthermore, 
they experience significant environmental changes both in 
the work place and at home.

Younger maternal age, low income, disability, being a 
single parent, and smoking increased the risk for peripartum 
depression in this study. Prior studies have reported similar 
findings [31]. In general, a younger maternal age was asso-
ciated with peripartum depression [32–34], and indicators 
of low socioeconomic status, including low education, low 
income, and unemployment, all independently increased the 
risk for peripartum depression [32, 35, 36]. Women with 
disabilities had a 1.6 times higher risk of experiencing symp-
toms of postpartum depression than healthy women in one 
study [37]. Furthermore, compared with married women, 
cohabitating women or single parents had a higher risk of 
postpartum depression [38]; however, one study reported 
that single women were not more likely to be depressed than 
married women after controlling for relationship quality 
[39]. Smoking was reported to increase the risk for peripar-
tum depression among Korean women in previous studies 
[40, 41]. Diverse changes caused by cigarette smoking, such 
as elevated levels of pro-inflammatory cytokines, oxidative 
stress, and cortisol contribute to the development of depres-
sion [40, 42].

In this study, stress, change, or loss over the past 
12 months, a history of treatment for emotional issues, and 
experiences of child abuse and domestic violence increased 
the risk for peripartum depression. Similarly, stressful life 
events, antenatal depression and anxiety, abuse (sexual, 
physical, or psychological), and domestic violence have 
been reported to be the predisposing factors of peripartum 
depression [43–46].

On the contrary, the risk for peripartum depression was 
reduced when women had helpers for their babies, had 
someone to talk to, and considered themselves confident. 
Low social support has long been known to increase the risk 

for maternal depression [16]. The recent studies found that 
increased social support could reduce the risk for mater-
nal depression [47, 48]. In particular, receiving support for 
infant care was associated with lower depressive symptoms; 
additionally, support from family, friends, and special people 
were associated with lower odds for maternal depression 
[40]. Therefore, official government programs that send a 
person to each woman to help with her baby and simply to 
talk could eventually reduce peripartum depression. Further-
more, significant relationships of maternal confidence and 
maternal parental self-efficacy with postpartum depression 
were found [49, 50]. Thus, interventions promoting maternal 
self-confidence are needed to prevent peripartum depression.

In our analysis stratified by the timing of the EPDS meas-
urement, younger maternal age, low income, disability, 
being a single parent, multicultural family status, alcohol 
consumption, and smoking increased the risk for prepartum 
depression; additionally, the psychosocial health status was 
associated with prepartum depression. On the other hand, 
the associations of sociodemographic and behavioral factors 
with postpartum depression were weakened, and only the 
psychosocial health status remained to be associated with 
postpartum depression. These results correspond to the psy-
chosocial model of antenatal depression, postnatal depres-
sion, and parenting stress suggested by Leigh et al. [29]. In 
the prepartum period, predisposing factors such as young 
age, low income, and low education may directly influence 
the depressive symptoms. In the postpartum period, parent-
ing stress interacts with depressive symptoms in addition to 
the existing antenatal predisposing factors [29]. Given that 
prepartum depression is a strong risk factor for postpartum 
depression, intervention at prepartum periods may substan-
tially reduce the prevalence of both prepartum and post-
partum depression. The treatment of depression as well as 
social support and appropriate education during pregnancy 
significantly lowered the levels of depressive symptoms and 
major depressive episodes in the postpartum period [51]. 
Therefore, early intervention during pregnancy is needed 
especially among women with social disadvantages, psy-
chological problems, and experiences of child abuse and 
domestic violence.

Some countries are already providing home visiting 
programs during the prenatal and early childhood periods 
to support women with babies [52–54]. The SHFSP, which 
was initially launched in 3 districts of Seoul in 2013 and 
fully expanded to all 25 districts in 2020, may help reduce 
maternal depression by making mothers more self-confi-
dent and increasing their self-efficacy [9, 10]. Home visit-
ing nurses in the SHFSP have referred women to a local 
suicide prevention center or to a mental health welfare 
center depending on the severity of depressive symptoms. 
Women with an EPDS score ≥ 13 or women with a self-
harm score ≥ 1 and having the potency to harm themselves 
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or their baby are referred to a suicide prevention center. 
In addition, women who do not correspond to the above 
categories but manifest depressive symptoms are referred 
to a mental health welfare center and are provided with 
emotional support and education.

There are several limitations in this study. First, it is not 
possible to derive cause-and-effect relationships between 
various factors and peripartum depression due to the cross-
sectional design of the study. Second, the study participants 
are women who registered for the program voluntarily and 
do not represent all pregnant women of Seoul. Third, recall 
bias might have influenced the classifications of each varia-
ble, as most variables in this study were derived from survey 
responses. Fourth, we excluded 6445 participants from the 
original 86,561 participants in the SHFSP database. As dif-
ferences in the socioeconomic and psychosocial character-
istics between the included and excluded participants exist 
(Supplementary Table 2), it may have influenced the results. 
Despite these limitations, this study included a sufficiently 
large number of participants from the community to analyze 
the factors associated with peripartum depression.

In conclusion, peripartum depression is quite prevalent 
among Korean women, especially those with social dis-
advantages, psychological problems, and previous expe-
riences of child abuse and domestic violence. Since we 
found a lower risk of depression among women, who had 
someone to get help from or talk with, and among those 
who had confidence, a home visitation program, like the 
SFHSP could be a good method to help prevent or alleviate 
maternal depression.
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