
 

 

저 시-비 리- 경 지 2.0 한민  

는 아래  조건  르는 경 에 한하여 게 

l  저 물  복제, 포, 전송, 전시, 공연  송할 수 습니다.  

다 과 같  조건  라야 합니다: 

l 하는,  저 물  나 포  경 ,  저 물에 적 된 허락조건
 명확하게 나타내어야 합니다.  

l 저 터  허가를 면 러한 조건들  적 되지 않습니다.  

저 에 른  리는  내 에 하여 향  지 않습니다. 

것  허락규약(Legal Code)  해하  쉽게 약한 것 니다.  

Disclaimer  

  

  

저 시. 하는 원저 를 시하여야 합니다. 

비 리. 하는  저 물  리 목적  할 수 없습니다. 

경 지. 하는  저 물  개 , 형 또는 가공할 수 없습니다. 

http://creativecommons.org/licenses/by-nc-nd/2.0/kr/legalcode
http://creativecommons.org/licenses/by-nc-nd/2.0/kr/


 

 

 

Association between pregnancy, lactation after delivery and 

depressive symptoms in premenopausal Korean women and 

multilevel approach according to household composition and 

demographic factors: Results from the Korea Community 

Health Survey in 2018-2019 
 

  

  

 

Min Seo Park 

 

 

The Graduate School 

Yonsei University 

Department of Public Health  



 

 

 

Association between pregnancy, lactation after delivery and 

depressive symptoms in premenopausal Korean women and 

multilevel approach according to household composition and 

demographic factors: Results from the Korea Community 

Health Survey in 2018-2019 

 

A Master Thesis 

Submitted to the Department of Public Health  

and the Graduate School of Yonsei University 

in partial fulfillment of the requirements for the degree of  

Master of Public Health 

 

 

Min Seo Park 

December 2021



 

 

This certifies that the master’s thesis of  

Min Seo Park is approved. 
 

 

 

      

Thesis Supervisor: Sun Jae Jung 

 

Thesis Committee Member #1: Hyeon Chang Kim 

 

Thesis Committee Member #2: Seung-Ah Choe 

       

    

The Graduate School 

Yonsei University 
December 2021 



I 

 

TABLE OF CONTENTS 

 

TABLE INDEX  .................................................................................................. Ⅲ 

FIGURE INDEX  ................................................................................................ Ⅳ 

APPENDIX INDEX  ............................................................................................ Ⅴ 

GLOSSARY OF TERMS  .................................................................................. Ⅵ 

ABSTRACT  .......................................................................................................... 1 

Ⅰ. INTRODUCTION .......................................................................................... 4 

Ⅱ. MATERIAL AND METHODS  .................................................................... 9 

1. Data collection and participants ................................................................... 9 

2. Measurement .............................................................................................. 11 

 (1) Assessment of pregnancy, lactation after delivery ................................. 11 

(2) Assessment of depressive symptoms ..................................................... 11 

(3) Covariates ............................................................................................... 12 

3. Statistical analysis ...................................................................................... 15 

 (1) Main analysis ......................................................................................... 15 

(2) Sensitivity analysis ................................................................................. 17 

(3) Ethical approval ..................................................................................... 18 

 

Ⅲ. RESULTS  ..................................................................................................... 19 

1. Characteristics of the study population ...................................................... 19 



iiⅡ 

2. Association between pregnancy, lactation after delivery and depressive 

symptoms by the household composition and the area of residence in 

KCHS 2018-2019 data ............................................................................... 23 

3. Association between pregnancy, lactation after delivery and depressive 

symptoms by depressive symptoms severity in KCHS 2019 data............. 36 

4. Assessing associations between pregnancy, lactation after delivery and 

depressive symptoms according to the person living with women in KCHS 

2019 data .................................................................................................... 39 

5. Assessing the multilevel associations among pregnancy, lactation after 

delivery and depressive symptoms in KCH 2019 data  ............................ 40 

 

Ⅳ. DISCUSSION  ............................................................................................... 47 

1. Summary of findings  ............................................................................... 47 

2. Discussion of study results  ...................................................................... 48 

3. Strength and Limitations  .......................................................................... 50 

Ⅴ. CONCLUSIONS  .......................................................................................... 53 

REFERENCES  ................................................................................................... 54 

ABSTRACT (KOREAN) ................................................................................... 61 
  



III 

 

TABLE INDEX 

 

Table 1. Characteristic of the study population in KCHS 2019 data ..................... 20 

Table 2. Association of between pregnancy, lactation after delivery and depressive 

symptoms adjusted in 3 models stratified by household composition in 

KCHS 2019 data ...................................................................................... 26 

Table 3. Association of between pregnancy, lactation after delivery and depressive 

symptoms in 3 models stratified by area of residence in KCHS 2019 data

 ................................................................................................................. 29 

Table 4. Association of between pregnancy, lactation after delivery and depressive 

symptoms adjusted in 3 models stratified by household composition in 

KCHS 2018 data ...................................................................................... 31 

Table 5. Association of between pregnancy, lactation after delivery and depressive 

symptoms in 3 models stratified by area of residence in KCHS 2018 data

 ................................................................................................................. 34 

Table 6. Association between pregnancy, lactation after delivery and depressive 

symptoms adjuted in 3 models by depressive symptoms severity in 

KCHS 2019 data ...................................................................................... 37 



IV 

 

Table 7. Association between pregnancy, lactation after delivery and depressive 

symptoms in women living with spouse adjusted in 3 models in KCHS 

2019 data .................................................................................................. 40 

Table 8. Association between pregnancy, lactation after delivery and depressive 

symptoms adjusted in 3 models by the number of children under 19 years 

old in KCHS 2019 data ............................................................................ 41 

Table 9. OR and 95% CI of individual-level and cluster-level predictors for 

depressive symptoms in KCHS 2019 data ............................................... 44 

 

 

  



V 

 

FIGURE INDEX 

 

Figure 1. Assumed structure of relationships of pregnancy, lactation after delivery 

in depressive symptoms with measured household composition and are 

of residence and confounders .................................................................. 8 

Figure 2. Flow diagram of the study population .................................................... 10 

 

 

 

 

  



VI 

 

GLOSSARY OF TERMS 

 

KCHS: The Korea Community Health Survey  

PHQ-9: Patient Health Questionnaire-nine 

DSM-IV: Diagnostic and Statistical Manual of Mental Disorders, fourth edition 

SES: SocioEconomic Status 

ICC: IntraClass Correlation 

EPDS: Edinburgh Postnatal Depression Scale 

 



1 

 

ABSTRACT 

 

Association between pregnancy, lactation after delivery and depressive 

symptoms in premenopausal Korean women and multilevel approach 

according to household composition and demographic factors: Results 

from the Korea Community Health Survey in 2018-2019 

 

 

Min Seo Park 

 

Department of Public Health 

The Graduate School of Yonsei University 

 

(Directed by Professor Sun Jae Jung, M.D, Ph.D.) 

 
 

Background:  

Pregnancy and childbirth are physically and mentally stressful and can lead to 

depression. Also, there was previous evidence that the household composition and the 

area of residence may affect the association between pregnancy, childbirth and 

depressive symptoms. Therefore, We aimed to evaluate the association between 
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pregnancy, lactation after delivery and depressive symptoms [Patient Health 

Questionnaire (PHQ)-9≥10)] in Korean women and to explore the associations 

according to household composition and area of residence. 

Methods:  

We included 34,321 premenopausal women from the Korea Community Health 

Survey in 2019, a population-based cross-sectional study. Pregnancy, lactation after 

delivery, and depressive symptoms (PHQ-9≥10) were assessed through 

questionnaires with trained interviewers. After adjusting for age, socioeconomic 

status, smoking and drinking status, and Korea Community Health Survey physical 

activity, a multiple logistic regression analysis was conducted. In addition, a 

multilevel analysis was performed to determine which level variable was related to 

the association between pregnancy, lactation after delivery, and depressive symptoms 

among individual-level variables and cluster-level variables. 

Results:  

Among 34,321 participants, 20,790 (60.6%) had depressive symptoms. In the fully 

adjusted model, we found a significant association between depressive symptoms 

(PHQ-9≥10) in lactated women after delivery (odds ratio [OR], 95% confidence 

interval [CI] = 1.68 [1.38-2.04]) compared to a reference. Compared to reference, the 

association between women who were lactation after delivery and depressive 
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symptoms was particularly noticeable in women living in families of 2-generation 

(OR, 95% CI = 1.67 [1.34-2.64]) and 3-generation (OR, 95% CI = 2.18 [1.20-3.94]). 

In addition, there was an association between lactated women after delivery and 

depressive symptoms in urban (OR, 95% CI = 1.61 [1.27-2.04]) and rural (OR, 95% 

CI = 1.75 [1.23-2.47]) compared to a reference. As a result of multilevel analysis, 6.1% 

of the association between pregnancy, lactation after delivery, and depressive 

symptoms could be explained by the number of daycare centers and the number of 

postpartum care centers, cluster-level variables. 

Interpretation:  

Our study observed that lactated women after delivery compared to a reference 

increased the risk of developing depressive symptoms. Furthermore, this association 

was more pronounced in lactated women after delivery than a reference, especially 

those living in a family of 2- and 3-generation. Our findings suggest that household 

composition is an effect modifier in the association between pregnancy, lactation after 

delivery, and depressive symptoms. We also showed that individual-level variables 

better explain this association than cluster-level variables. 

 

 

Keywords: pregnancy, lactation after delivery, depressive symptoms, household 

composition, area of residence, multilevel analysis 
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I. INTRODUCTION 

Pregnancy, childbirth, and babysitting are physically and mentally stressful and can 

lead to depression. Approximately 16.2% (95% CI = 15.1-17.3) of women living in 

the United States will experience major depression in their lifetime, with rates of 

first onset peaking during the childbearing year, aged 18 to 44 years.1 In the United 

States, the prevalence of major depression in pregnant women has been estimated 

between 4% and 18%, and the prevalence of postpartum depression has been 

estimated between 10% and 15%.2 One study examined the prevalence of 

depressive symptoms [Center for Epidemiological Studies Depression (CES-

D)≥16)] among 3,472 pregnant women in 10 different obstetrics offices, in which 

689 (19.8%) were identified as depressed.3 A cross-sectional study conducted in the 

United Kingdom investigated the association between bottle feeding and 

postpartum depression. The Edinburgh Postnatal Depression Scale (EPDS) 

evaluated 217 patients at 5 and 6 weeks of postpartum. Bottle feeding was 

significantly associated with high EPDS scores in the first and sixth postpartum 

weeks.4 The Norwegian cross-sectional study focused on women between 18 and 

40 years of age and included 416 postpartum and 2,314 non-postpartum women. 

This study found that after adjusting for risk factors, including maternal age, history 

of postpartum depression, educational level, number of children in the home, 
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whether the mother planned to breastfeed her infant, and presence of other stressful 

life events, the risk for depression was higher in the postpartum group (OR = 1.6, 

95% CI = 1.1-2.6) than in the non-postpartum group.5 In a Korean cross-sectional 

study, the prevalence of prenatal and postpartum depression was studied in 153 

women, aged 19 to 44 years, recruited from 3 obstetrics and gynecology 

departments. The prevalence of depression in the prenatal and postpartum periods 

ranged from 40.5% to 61.4%.  

In China, women are more likely to live with their parents or mother-in-law after 

childbirth, with grandparents typically serving as childcare providers.6-8 A cross-

sectional study was conducted among participants with a mean age of 27.88±4.50 

years from the Shenzhen Maternity and Child Health Hospital in South China in 

2013. This study found that compared with those living only with their husbands, 

postpartum women living with their parents-in-law had a 2.48 times higher (95% 

CI = 1.20-5.15) risk of postpartum depression after adjustment for maternal age, 

education level, occupation, household income.9 A cross-sectional study of 

Hispanic women investigated the association between women and depression 

according to household composition. Their study found that increasing adult family 

members also increased depression in women (ꞵ = 1.54, p = 0.002).10 Conversely, 

a prospective study conducted at the Department of Obstetrics and Gynecology in 

the Medical University of India found that postpartum depression was more 
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frequent in women in nuclear families.11 The results of the Indian study were 

contradictory to those mentioned above in Chinese and Hispanic women studies. 

A cross-sectional study in the United States examined the incidence of depression 

among 55 pregnant women residing in inner-city and 197 pregnant women residing 

in minor urban communities. In this study, the incidences of depression were 67.3% 

for women living in the inner-city, whereas 38.1% for women in a small urban 

area.12 In another cross-sectional study in the United States, they hypothesized that 

rural populations might experience more frequent risk factors for depression during 

pregnancy than urban populations. This study found that when adjusted for race, 

ethnicity, and maternal age, the risk of depression during pregnancy was 21% 

higher (95% CI = 1.05-1.41) in rural women than in urban women.13 

There was previous evidence that the household composition and the area of 

residence may affect the association between pregnancy, lactation after delivery 

and depressive symptoms. However, no study has examined the association 

between pregnancy, lactation after delivery and depressive symptoms according to 

household composition and area of residence in the Korean community population. 

Therefore, we aimed to examine 1) the association between pregnancy, lactation 

after delivery and depressive symptoms; 2) whether the household composition and 

area of residence can modify the association between pregnancy, lactation after 

delivery and depressive symptoms; and 3) which of the individual-level variables 
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and the cluster-level variables can better explain the association between pregnancy, 

lactation after delivery and depressive symptoms (Figure 1).  
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Figure 1. Assumed structure of relationships of pregnancy, lactation after delivery 

(exposure; X) in depressive symptoms (outcomes; Y) with measured household 

composition and area of residence (effect modifier; W) and confounders (covariates; 

C).  

  

Depressive symptoms 
(PHQ-9≥10) (Y) 

Age, socioeconomic 
status, and healthy 

behaviors (C) 
Depressive symptoms 

(PHQ-9≥10) (Y) 

Pregnancy (X1),  
Lactation after delivery (X2) 

Household composition 
(W1) 

Area of residence  
(W2) 
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II. MATERIAL AND METHODS 

1. Data collection and participants 

This data was drawn from the Korea Community Health Survey (KCHS) 2019. The 

KCHS provides nationally representative data by selecting participants in South 

Korea using a complex stratified multistage clustered probability design. Of 34,588 

premenopausal women in the KCHS 2019, 267 were excluded because they had no 

information about their current menstruation, pregnancy, or lactation. Among the 

remaining 34,405 participants, those without available data on Patient Health 

Questionnaire (PHQ-9) items (n=84) were also excluded. Finally, we included 

34,321 participants with a mean age of 32.84±7.56 years in the analysis. A flow 

chart of the selection of the study population is shown in Figure 2. 
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Figure 2. Flow diagram of the study population 

 

  

Enrolled participants, N=34,588 
(KCHS 2019, aged 19 to 44) 

   

   Excluded participants, N=267 
 
- no menstruation, pregnancy, and  
lactation after delivery information 

Available participants, N=34,405 
(aged 19 to 44) 

   

   

Excluded participants, N=84 
 
- no PHQ-9 information 

Final participants, N=34,321 
 
- Reference, N=32,804 
- Pregnancy, N=983 
- Lactation after delivery, N=534 
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2. MEASUREMENT 

(1) Assessment of pregnancy and lactation after delivery 

Participants were asked to answer questions about whether they were currently 

with menstruation. Pregnancy and lactation after delivery was determined by 

the question, “Do you currently have menstruation?” Participants chose one of 

the three options: menstruation, pregnancy, or lactation after delivery. We 

defined reference as premenopausal women who were not pregnant nor 

lactating after delivery. Lactation after delivery refers to breastfeeding or 

bottle-feeding within one year of giving birth. 

We investigated the association between pregnancy, lactating after delivery, 

and depressive symptoms (PHQ-9≥10) in the 2018 KCHS data for sensitivity 

analysis. In 2018 KCHS data, lactation after delivery was defined as only 

breastfeeding women within one year of giving birth. 

 

(2) Assessment of depressive symptoms 

Depressive symptoms were assessed using the Korean version PHQ-9 scores, 

which have been validated using the Cronbach’s alpha coefficient of 0.81 and 

test-retest reliability of 0.89.14 The PHQ-9 contains a 9-item measure of the 

frequency of depressive symptoms over the previous two weeks. The 9-items 
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in the PHQ-9 correspond to the Diagnostic and Statistical Manual (DSM)-IV 

diagnostic criteria for depression severity.15-18 Each item is rated on a 4-point 

scale according to frequency: 0=not at all; 1=someday; 2=more than half; and 

3=almost every day. The depressive symptoms were defined as having 

symptoms if the sum of the scores of all items was rated in the 9-items was 

greater than 10.17 

 

(3) Covariates 

Participants were asked about their age, socioeconomic status (SES) related 

variables, health-related lifestyle, household composition (1-generation, 2-

generation, and 3-generation),9 and area of residence (Dong, Eup∙Myeon)11-13 

by trained interviewers using structured questionnaires. SES21,24 included 

educational level, monthly household income, marital status, and occupational 

status. Educational level was divided into groups based on high school 

graduation (< high school graduation or ≥  high school graduation), and 

monthly household income was divided into quartiles (<3.0, 3.0 to 4.2, 4.2 to 

6.0, and >6.0 million Korean Won/month). Marital status was classified into 

four groups: not married, married-living together, married-separate, and 

divorced or widowed. Occupational status was classified into currently 
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employed or not employed. Lifestyle consisted of smoking status (three groups: 

non-smoker, former smoker, current smoker), drinking status (two groups: 

non-drinker, current drinker), and physical activity (high intensity: at least 

three days a week, 20 min or more at a time; moderate-intensity: at least three 

days a week, 20 min or more at a time).  

The household composition was classified into three groups: 1-generation, 2-

generation, 3-generation. The 1-generation consists of one-person households, 

respondent and unmarried siblings, respondent and other relatives, a married 

couple, married couple and unmarried siblings, married couple and other 

relatives, and all 1-generation households except above. The 2- generation 

consists of the respondent and single parent, married couple and unmarried 

children, married couple and parents, married couple and mother-in-law, 

married couple and single parent, married couple and unmarried children and 

couple’s siblings, and all 2-generation households except above. The 3-

generation consists of a married couple and unmarried children and parents, 

married couple and unmarried children and mother-in-law, married couple and 

unmarried children and single parent, and all 3-generation households except 

above. 

The area of residence was classified into two groups in KCHS: dong, 

eup∙myeon. According to the Korean Local Government Act., the country 
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consists of Metropolitan cities and provinces. Metropolitan cities are divided 

into districts and cities and countries separate areas. Cities and districts include 

multiple dong and countries include multiple eup∙myeon. This study classified 

dong as urban and eup∙myeon as rural areas.49 
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3. Statistical analysis 

(1) Main analysis 

This study applied population weights to all statistical computations to 

represent the total population of South Korea. Generally, participants were 

excluded from the study if they had any missing data regarding pregnancy, 

lactation after delivery, and depressive symptoms. The association between 

pregnancy, lactation after delivery and depressive symptoms was confirmed 

with the 2018 KCHS data for sensitivity analysis. Also, to confirm sensitivity, 

the criteria for depressive symptoms were analyzed by dividing moderately 

severe depressive symptoms (PHQ-9≥15) and severe depressive symptoms 

(PHQ-9≥20).  

We used the independent t-test for normally distributed continuous variables 

and the chi-square test for categorical variables to compare the characteristics 

of participants according to pregnancy and lactation after delivery. Categorical 

variables are shown as frequency and column percentage, while continuous 

variables are shown as mean and standard deviation. 

The multivariate logistic regression model was used to evaluate the overall 

association between pregnancy, lactation after delivery and depressive 

symptoms, which consecutively adjusts for potential confounders. Potential 
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confounding factors were chosen based on the literature review: age,19-20,22 

educational level,21-22 household income,23-24 marital status,25-26 occupational 

status,27-28 smoking,22,29 drinking,29-30 and physical activity.31-32 

Stratified analysis according to household composition and area of residence 

was conducted with the same covariates. In addition, the interaction p-value 

was checked to test the association between pregnancy and lactation after 

delivery to 1) household composition; and 2) area of residence; thus, 

estimating depressive symptoms. 

 A multilevel analysis was performed to determine which level variable was 

related to the association between pregnancy, lactation after delivery and 

depressive symptoms among individual and cluster-level variables. For 

cluster-level variables, the number of daycare center and postpartum center, 

data from the Korea National Statistical Office were referenced. Concluding 

without multilevel analysis ignores the nesting level of the data, which affects 

the estimated variance and power that can be used to detect covariate effects. 

In addition, it may cause to inflate the Type I error rate and lead to substantive 

error in interpreting the results of statistical significance tests.33-39 Therefore, 

in our study, we examine the effects of individual-level variables, such as 

pregnancy, lactation after delivery, age, educational level, job, smoking, 

drinking, physical activity, and monthly household income, and cluster-level 
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variables, such as the number of daycare centers, and the number of 

postpartum care centers. 

 

(2) Sensitivity analysis 

We conducted additional analyses to confirm the robustness of our findings. 

The association between pregnancy, lactation after delivery and depressive 

symptoms are confirmed using the last year’s (2018) KCHS data (Table 4 and 

5). To ensure the different depressive symptoms criteria the modified 

association between pregnancy, lactation after delivery and depressive 

symptoms, we conducted the same analysis with other depressive symptoms 

criteria. First, the depressive symptom criteria were adjusted from mild 

depressive symptoms (PHQ-9≥10) to moderately severe depressive 

symptoms (PHQ-9≥15) and analyzed in a full-adjustment model. Second, the 

depressive symptoms score is adjusted from mild depressive symptoms (PHQ-

9≥10) to severe depressive symptoms (PHQ-9≥20) and applied to the fully 

adjusted model for analysis (results shown in table 6). 

P-values of <0.05 were considered statistically significant. All statistical 

analyses were performed using the SAS software, version 9.4 (SAS Institute 

Inc., Cary, NC, USA).  
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(3) Ethical approval 

All the participants provided written informed consent for the KCHS. The 

KCHS was exempted from the Institutional Review Board (IRB) and review 

by the Korean Centers for Disease Control and Prevention (KCDC). The study 

was conducted in accordance with the Declaration of Helsinki. 
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Ⅲ. RESULTS 

1. Characteristics of the study population 

The demographic characteristics of the study participants are presented in 

Table 1. Among the total of 34,321 participants, 32,804 (95.6%) were 

premenopausal women who were not pregnant nor lactating after delivery 

(reference), 983 (2.9%) were pregnant, and 534 (1.5%) were lactating after 

delivery, of whom 60.6% of the participants had depressive symptoms. In 

addition, educational level, monthly household income, occupational status, 

marital status, smoking, drinking, physical activity were significantly 

dependent on reference, pregnancy, and lactation after delivery. 
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Table 1. Descriptive characteristics of participants in KCHS, 2019 (N=34,321) 

Variables 
*Reference Pregnancy Lactation after 

delivery P-value 

(N=32,804) (N=983) (N=534) 
Age, years, mean ± SD 32.84 ± 7.67 32.56 ± 5.01 32.81 ± 4.35 <.001 
Depressive symptoms(PHQ-9), N(%)           

No (0-9) 12,989 (39.60) 381 (38.76) 161 (30.15) <.001 
  Yes (10-27) 19,815 (60.40) 602 (61.24) 373 (69.85)   
Educational level, N(%)            
  Under high school graduated 8,007 (24.42) 191 (19.43) 105 (19.66) <.001 

  ≥ High school graduated 24,786 (75.58) 792 (80.57) 429 (80.34)   
Household income(month), N(%)            

<3.0 million Korean won 10,942 (33.36) 346 (35.20) 207 (38.76) <.001 
3.0-4.2 million Korean won 6,294 (19.19) 225 (22.89) 156 (29.21)   
4.2-6.0 million Korean won 9,333 (28.45) 286 (29.09) 112 (20.97)   
>6.0 million Korean won 6,235 (19.01) 126 (12.82) 59 (11.05)   

Job, N(%)            
  No 12,519 (38.18) 550 (55.95) 428 (80.15) <.001 
  Yes 20,269 (61.82) 433 (44.05) 106 (19.85)   
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Table 1. Descriptive characteristics of participants in KCHS, 2019 (N=34,321) (continued) 

Variables 
*Reference Pregnancy Lactation after 

delivery P-value 

(N=32,804) (N=983) (N=534) 
Marital status, N(%)            

Not married 13,759 (41.97) 47 (4.79) 3 (0.56) <.001 
  Married-living together 17,878 (54.53) 925 (94.20) 527 (98.69)   

Married-separate 211 (0.64) 7 (0.71) 4 (0.75)   
Divorce&widowed 937 (2.86) 3 (0.31) 0 (0.00)   

Current smoking status, N(%)            
  Non-smoker 29,841 (90.97) 904 (91.96) 508 (95.13) <.001 
  Former smoker 1,554 (4.74) 69 (7.02) 24 (4.49)   
  Current smoker 1,409 (4.30) 10 (1.02) 2 (0.14)   
Current drinking status, N(%)            
  Non-drinker 2,960 (9.02) 84 (8.55) 63 (11.80) <.001 
  Former drinker 3,367 (10.26) 362 (36.83) 346 (64.79)   
  Current drinker 26,476 (80.71) 537 (54.63) 125 (23.41)   
Household composition, N(%)            

1-generation 6,282 (19.15) 406 (41.30) 27 (5.06) <.001 
  2-generation 23,512 (71.68) 499 (50.76) 447 (83.71)   

  3-generation 3,006 (9.16) 78 (7.93) 60 (11.24)   
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Table 1. Descriptive characteristics of participants in KCHS, 2019 (N=34,321) (continued) 

Variables 
*Reference Pregnancy Lactation after 

delivery P-value 

(N=32,804) (N=983) (N=534) 
Area of residence, N(%)            

Urban 23,635 (72.05) 679 (69.07) 377 (70.60) 0.097 
Rural 9,169 (27.95) 304 (30.93) 157 (29.40)   

Moderate physical activity, N(%)            
  No 31,253 (95.38) 956 (97.45) 478 (89.85) <.001 
  Yes 1,515 (4.62) 25 (2.55) 54 (10.15)   
Vigorous physical activity, N(%)            
  No 30,345 (92.63) 965 (98.37) 508 (95.49) <.001 
  Yes 2,416 (7.37) 16 (1.63) 24 (4.51)   

* Reference: premenopausal women who were not pregnant nor lactating after delivery 
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2. Association between pregnancy, lactation after delivery and 
depressive symptoms by the household composition and the area of 
residence in KCHS 2018-2019 data 

Table 2 shows the association between pregnancy, lactation after delivery and 

depressive symptoms. The OR for depressive symptoms among lactated 

women after delivery compared to a reference(not pregnant nor lactating after 

delivery) was 1.68 (95% CI = 1.38-2.04), after adjusting for age, educational 

level, household income, occupational status, smoking status, drinking status, 

and physical activity. The OR for depressive symptoms among pregnant 

women compared to a reference(not pregnant nor lactating after delivery) was 

1.05 (95% CI = 0.92-1.21) after full adjustment.  

After stratification according to household composition (1-generation, 2-

generation, and 3-generation), the OR for depressive symptoms in lactated 

women after delivery compared to a reference(not pregnant nor lactating after 

delivery) was 0.76 (95% CI = 0.35-1.66), 1.67 (95% CI = 1.34-2.07) and 2.18 

(95% CI = 1.20-3.94), respectively, after adjusting for age, educational level, 

household income, occupational status, smoking status, drinking status, and 

physical activity. These results were statistically significant in the 2-generation 

and 3-generation, but not in the 1-generation. The p-interaction of 
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reference(not pregnant nor lactating after delivery), pregnancy, lactation after 

delivery, and household composition was 0.015.  

Similarly, when the area of the residence was stratified by urban and rural, the 

OR for depressive symptoms in lactated women after delivery compared to a 

reference(not pregnant nor lactating after delivery) was 1.61 (95% CI = 1.27-

2.04) and 1.75 (95% CI = 1.23-2.47), respectively, after full adjustments. The 

p-interaction of reference(not pregnant nor lactating after delivery), pregnant, 

lactating after delivery, and area of residence is 0.060 (Table 3).  

Table 4 shows the association between pregnancy, lactation after delivery and 

depressive symptoms using the KCHS 2018 data. The OR for depressive 

symptoms among lactated women after delivery compared to a reference(not 

pregnant nor lactating after delivery) was 1.22 (95% CI = 1.06-1.40), after 

adjusting for age, educational level, household income, occupational status, 

smoking status, drinking status, and physical activity. After full adjustment, 

the OR for depressive symptoms among pregnant women compared to a 

reference(not pregnant nor lactating after delivery) was 1.07 (95% CI = 0.94-

1.21). 

After stratification according to household composition (1-generation, 2-

generation, and 3-generation), the OR for depressive symptoms in lactated 

women after delivery compared to a reference(not pregnant nor lactating after 
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delivery) was 1.35 (95% CI = 1.07-1.69), 1.24 (95% CI = 1.02-1.51), and 1.01 

(95% CI = 0.60-1.73), respectively, after adjusting for age, educational level, 

household income, occupational status, smoking status, drinking status, and 

physical activity. These results were statistically significant in the 1-generation 

and 2-generation, but not in the 3-generation. The p-interaction of 

reference(not pregnant nor lactating after delivery), pregnancy, lactation after 

delivery, and household composition was 0.047. Similarly, when the area of 

the residence was stratified by urban and rural, the OR for depressive 

symptoms in lactated women after delivery compared to a reference(not 

pregnant nor lactating after delivery) was 1.17 (95% CI = 0.99-1.38) and 1.38 

(95% CI = 1.08-1.75), respectively, after full adjustments. The p-interaction 

of reference(not pregnant nor lactating after delivery), pregnancy, lactation 

after delivery, and area of residence was 0.040 (Table 5).  

The only difference between the 2019 KCHS data and 2018 KCHS data is that 

the lactation after delivery variable included breastfeeding and bottle-feeding 

in 2019 and only breastfeeding in 2018. Although more research is needed 

given our results, bottle-feeding is considered to increase the association 

between pregnancy, lactation after delivery and depressive symptoms. 
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Table 2. Association between pregnancy, lactation after delivery and depressive symptoms adjusted in 3 
models stratified by household composition in KCHS, 2019 (N=34,321) 

Pregnancy and lactation 
after delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

Overall 
*Reference 
(N=32,804) 19,815 (60.4) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=983) 602 (61.2) 1.04  (0.91-1.18) 1.05  (0.92-1.20) 1.05  (0.92-1.21) 

**Lactation after delivery 
(N=534) 373 (69.9) 1.52  (1.26-1.83) 1.60  (1.32-1.93) 1.68  (1.38-2.04) 

Stratified by household composition (interaction p-value=0.015) 
***1-generations (N=6,715) 

*Reference 
(N=6,282) 4,065 (64.7) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=406) 247 (60.8) 0.83  (0.68-1.02) 0.99  (0.79-1.22) 1.00  (0.80-1.25) 

**Lactation after delivery 
(N=27) 13 (48.2) 0.51  (0.24-1.09) 0.64  (0.30-1.37) 0.76  (0.35-1.66) 
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Table 2. Association between menstruating, pregnant, lactating after delivery and depressive symptoms 
adjusted in 3 models stratified by household composition in KCHS, 2019 (N=34321) (continued) 

Pregnancy and lactation 
after delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

***2-generations (N=24,458) 
*Reference 
(N=23,512) 14,053 (59.8) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=499) 303 (60.7) 1.04  (0.87-1.25) 1.03  (0.85-1.23) 1.04  (0.86-1.25) 

**Lactation after delivery 
(N=447) 317 (70.9) 1.64  (1.34-2.02) 1.63  (1.33-2.01) 1.67  (1.34-2.07) 

***3-generations (N=3,144) 
*Reference 
(N=3,006) 1,695 (56.4) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=78) 52 (66.7) 1.55  (0.96-2.49) 1.57  (0.97-2.54) 1.61  (0.98-2.64) 

**Lactation after delivery 
(N=60) 43 (71.7) 1.96  (1.11-3.46) 2.07  (1.17-3.69) 2.18  (1.20-3.94) 

1) Model 1: Adjusted age        

2) Model 2: Model1+Adjusted SES(education, household income, occupational status, marital status) 
3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 
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* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactation after delivery: breastfeeding or bottle-feeding 
*** 1-generation: one-person households, respondent and unmarried siblings, respondent and other relatives, 
married couple, married couple and unmarried siblings, married couple and other relatives, and all 1-generation 
households except above 
2-generation: respondent and single parent, married couple and unmarried children, married couple and parents, 
married couple and mother-in-law, married couple and single parent, married couple and unmarried children and 
couple’s siblings, and all 2-generation households except above  
3-generation: a married couple and unmarried children and parents, married couple and unmarried children and 
mother-in-law, married couple and unmarried children and single parent, and all 3-generation households except 
above 
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Table 3. Association between pregnancy, lactation after delivery and depressive symptoms adjusted in 3 
models stratified by area of residence in KCHS, 2019 (N=34,321) 

Pregnancy and lactation 
after delivery 

Number (%) of 
women with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

Stratified by area of residence (interaction p-value=0.060) 
***Urban (N=24,691) 

*Reference 
(N=23,635) 14,948 (63.3) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy 
(N=679) 424 (62.4) 0.97  (0.83-1.13) 0.97  (0.83-1.14) 0.97  (0.83-1.15) 

**Lactation after delivery 
(N=377) 270 (71.6) 1.47  (1.17-1.84) 1.53  (1.21-1.92) 1.61  (1.27-2.04) 

***Rural (N=9,630) 
*Reference 
(N=9,169) 4,867 (53.1) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=304) 178 (58.6) 1.25  (0.99-1.58) 1.24  (0.98-1.58) 1.22  (0.95-1.55) 

**Lactation after delivery 
(N=157) 103 (65.6) 1.69  (1.21-2.35) 1.74  (1.24-2.43) 1.75  (1.23-2.47) 

1) Model 1: Adjusted age        

2) Model 2: Model1+Adjusted SES(education, household income, occupational status, marital status) 
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3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 

* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding or bottle-feeding 
*** Class urban as a person residing in "Dong" / Rural was classified as a person residing in "Eup" or 
"Myeon" 
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Table 4. Association between pregnancy, lactation after delivery and depressive symptoms adjusted in 3 
models stratified by household composition in KCHS, 2018 (N=36,067) 

Pregnancy and lactation 
after delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

Overall 
*Reference 
(N=34,043) 

20,016 
(58.8) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=911) 570 (62.6) 1.02  (0.90-1.15) 1.04  (0.92-1.18) 1.07  (0.94-1.21) 

**Lactation after delivery 
  (N=1,113) 660 (59.3) 1.17  (1.03-1.35) 1.17  (1.01-1.34) 1.22  (1.06-1.40) 

Stratified by household composition (interaction p-value=0.047) 
***1-generations (N=6,488) 

*Reference 
(N=6,013) 3,664 (60.9) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=400) 251(62.8) 0.98  (0.57-1.68) 1.18  (0.68-2.05) 1.31  (0.75-2.28) 

**Lactation after delivery 
  (N=55) 33 (60.0) 1.07  (0.87-1.32) 1.26  (1.01-1.56) 1.35  (1.07-1.69) 
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Table 4. Association between menstruating, pregnant, lactating after delivery and depressive symptoms 
adjusted in 3 models stratified by household composition in KCHS, 2018 (N=36,067) (continued) 

Pregnancy and lactation 
after delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

***2-generations (N=26,289) 
*Reference 
(N=24,918) 14,563 (58.4) 1.00  ref 1.00  ref 1.00  ref 

Pregnant  
(N=450) 285 (63.3) 1.11  (0.97-1.27) 1.08  (0.94-1.24) 1.10  (0.96-1.51) 

**Lactating after delivery 
(N=921) 563 (61.1) 1.23  (1.02-1.49) 1.17  (0.96-1.42) 1.24  (1.02-1.51) 

***3-generations (N=3,300) 
*Reference 
(N=3,104) 1,787 (57.6) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=60) 34 (56.7) 0.65  (0.46-0.92) 0.69  (0.49-0.99) 0.71  (0.49-1.01) 

**Lactation after delivery 
(N=136) 64 (47.1) 0.96  (0.58-1.62) 1.02  (0.61-1.72) 1.01  (0.60-1.73) 

1) Model 1: Adjusted age        

2) Model 2: Model1+Adjusted SES(education, household income, occupational status, marital status) 
3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 
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* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactation after delivery: breastfeeding only 
*** 1-generations: one-person households, respondent and unmarried siblings, respondent and other relatives, 
married couple, married couple and unmarried siblings, married couple and other relatives, and all 1-generation 
households except above  
2-generations: respondent and single parent, married couple and unmarried children, married couple and parents, 
married couple and mother-in-law, a married couple and single parent, married couple and unmarried children and 
couple’s siblings, and all 2-generation households except above 
3-generations: a married couple and unmarried children and parents, married couple and unmarried children and 
mother-in-law, married couple and unmarried children and single parent, and all 3-generation households except 
above 
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Table 5. Association between pregnancy, lactation after delivery and depressive symptoms adjusted in 3 
models stratified by area of residence in KCHS, 2018 (N=36,067) 

Pregnancy and lactation 
after delivery 

Number (%) of 
women with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 
Stratified by area of residence (interaction p-value=0.040) 

***Urban (N=26,154) 
*Reference 
(N=24,680) 14,991 (60.7) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=670) 432 (64.5) 0.94  (0.81-1.08) 0.93  (0.80-1.08) 0.95  (0.82-1.10) 

Lactation after delivery 
(N=804) 477 (59.3) 1.18  (1.00-1.38) 1.12  (0.95-1.33) 1.17  (0.99-1.38) 

***Rural (N=9,913) 
*Reference 
(N=9,363) 5,025 (53.7) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=241) 138 (57.3) 1.17  (0.90-1.51) 1.21  (0.93-1.57) 1.26  (0.96-1.64) 

Lactation after delivery 
(N=309) 183 (59.2) 1.26  (1.00-1.58) 1.32  (1.05-1.68) 1.38  (1.08-1.75) 

1) Model 1: Adjusted age 

2) Model 2: Model1+Adjusted SES(education, household income, occupational status, marital status) 
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3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 

* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding only 
*** Class urban as a person residing in "Dong" / Rural was classified as a person residing in "Eup" or 
"Myeon" 
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3. Association between pregnancy, lactation after delivery and 
depressive symptoms by depressive symptoms severity in KCHS 
2019 data 

Table 6 shows the association with pregnancy and lactating after delivery 

when the criteria for depressive symptoms are defined as moderately severe 

(PHQ-9≥15) and severe (PHQ-9≥20). The OR for moderately severe 

depressive symptoms (PHQ-9≥15) in lactated women after delivery compared 

to a reference(not pregnant nor lactating after delivery) was 1.41 (95% CI = 

1.10-1.82) after full adjustment. The OR in severe depressive symptoms 

(PHQ-9≥20) was 1.61 (95% CI = 1.00-2.60), but it was not significant. 
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Table 6. Association between pregnancy, lactation after delivery and depressive symptoms adjusted in 3 
models by depressive symptoms severity in KCHS, 2019 (N=34,321) 

Pregnancy and lactation after 
delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

Mild depressive symptoms (PHQ-9≥10) 
*Reference 
(N=32,804) 19,815 (60.4) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=983) 602 (61.2) 1.04  (0.91-1.18) 1.05  (0.92-1.20) 1.05  (0.92-1.21) 

**Lactation after delivery 
(N=534) 373 (69.9) 1.52  (1.26-1.83) 1.60  (1.32-1.93) 1.68  (1.38-2.04) 

Moderately severe depressvie symptoms (PHQ-9≥15) 
*Reference 
(N=32,804) 4,074 (12.4) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=983) 108 (11.0) 0.87  (0.71-1.07) 0.91  (0.74-1.12) 0.93  (0.75-1.15) 

**Lactation after delivery 
(N=534) 81 (15.2) 1.27  (1.00-1.61) 1.33  (1.04-1.70) 1.41  (1.10-1.82) 
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Table 6. Association between menstruating, pregnant, lactating after delivery and depressive symptoms 
adjusted in 3 models by depressive symptoms severity in KCHS, 2019 (N=34,321) (continued) 

Pregnancy and lactation 
after delivery 

Number 
(%) of 

women with 
depressive 
symptoms 

Depressive symptoms (PHQ-9)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

Severe depressive symptoms (PHQ-9≥20) 
*Reference 
(N=32,804) 932 (2.8) 1.00 ref 1.00  ref 1.00  ref 

Pregnancy  
(N=983) 28 (2.9) 1.01 (0.69-1.48) 1.17  (0.79-1.73) 1.20  (0.81-1.79) 

**Lactation after delivery 
(N=534) 20 (3.8) 1.35 (0.86-2.12) 1.51  (0.95-2.41) 1.61  (1.00-2.60) 

1) Model 1: Adjusted age 
2) Model 2: Model 1+Adjusted SES(education, household income, occupational status, marital status) 
3) Model 3: Model 2+Adjusted lifestyle(smoking status, drinking status), physical activity 
* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding only 
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4. Assessing associations between pregnancy, lactation after 
delivery and depressive symptoms according to the person living 
with women in KCHS 2019 data 

Table 7 shows the association between pregnancy, lactation after delivery and 

depressive symptoms in women living with a spouse. The OR for depressive 

symptoms among lactated women after delivery compared to a reference(not 

pregnant nor lactating after delivery) was 1.48 (95% CI = 1.21-1.80) after 

adjusting for age, educational level, household income, occupational status, 

smoking status, drinking status, physical activity. 

After stratification by the number of children under 19 years old (0, 1, ≥2), the 

OR for depressive symptoms in lactated women after delivery compared to a 

reference(not pregnant nor lactating after delivery) was 0.95 (95% CI = 1.56-

1.62), 2.03 (95% CI = 1.48-2.80), and 1.44 (95% CI = 1.08-1.91), respectively, 

after adjusting for age, educational level, household income, occupational 

status, smoking status, drinking status, and physical activity (Table 8). 
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Table 7. Association between pregnancy, lactation after delivery and depressive symptoms in women living 
with spouse adjusted in 3 models in KCHS, 2019 (N=19,330) 

Pregnancy and lactation after 
delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9≥10)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

*Reference 
(N=17,878) 10,714 (59.9) 1.00  ref 1.00  ref 1.00 ref 

Pregnancy  
(N=925) 567 (61.3) 0.97  (0.85-1.12) 0.97  (0.85-1.12) 0.97 (0.85-1.12) 

**Lactation after delivery 
(N=527) 367 (69.6) 1.41  (1.17-1.71) 1.42  (1.17-1.72) 1.48 (1.21-1.80) 

1) Model 1: Adjusted age 
2) Model 2: Model1+Adjusted SES(education, household income, occupational status) 
3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 
* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding only 
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Table 8. Association between menstruating, pregnant, lactating after delivery, and depressive symptoms 
adjusted in 3 models by the number of children under 19 years old in KCHS, 2019 (N=34,321) 

Pregnancy and lactation 
after delivery 

Number (%) 
of women 

with 
depressive 
symptoms 

Depressive symptoms (PHQ-9)  

Model 11) Model 22) Model 33) 

OR (95% CI) OR (95% CI) OR (95% CI) 

No children under 19 years old (N=16,996) 
*Reference 
(N=16,426) 9,968 (60.7) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=512) 307 (60.0) 0.97  (0.81-1.16) 1.05  (0.87-1.25) 1.01  (0.84-1.21) 

**Lactation after delivery 
(N=58) 31 (53.5) 0.74  (0.44-1.24) 0.86  (0.51-1.45) 0.95  (0.56-1.62) 

One children under 19 years old (N=7,295) 
*Reference 
(N=6,741) 4,116 (61.1) 1.00  ref 1.00  ref 1.00  ref 

Pregnancy  
(N=326) 201 (61.7) 1.03  (0.82-1.29) 1.04  (0.83-1.31) 1.05  (0.83-1.33) 

**Lactation after delivery 
(N=228) 172 (75.4) 1.97  (1.45-2.68) 2.01  (1.48-2.74) 2.03  (1.48-2.80) 

Two or more children under 19 years old (N=9,885) 
*Reference 
(N=9,500) 5,650 (59.5) 1.00  ref 1.00  ref 1.00  ref 
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Pregnancy  
(N=138) 88 (63.8) 1.17  (0.82-1.66) 1.17  (0.82-1.66) 1.22  (0.85-1.74) 

**Lactation after delivery 
(N=247) 169 (68.4) 1.41  (1.07-1.85) 1.41  (1.07-1.85) 1.44  (1.08-1.91) 

1) Model 1: Adjusted age 
2) Model 2: Model1+Adjusted SES(education, household income, occupational status, marital status) 
3) Model 3: Model2+Adjusted lifestyle(smoking status, drinking status), physical activity 
* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding only 
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5. Assessing the multilevel associations among pregnancy, lactation 
after delivery and depressive symptoms in KCHS 2019 data 

Multilevel analysis is performed by dividing individual-level and cluster-level 

(Table 9). Individual-level variables are age, educational level, job status, 

smoking status, drinking status, monthly household income, and physical 

activity. In contrast, cluster-level variables are the number of daycare centers 

and postpartum care centers. In our multilevel analysis result, intraclass 

correlation (ICC) was 0.061, which means that cluster-level variables can 

explain the correlation between pregnancy, lactation after delivery, and 

depressive symptoms by 6.1%. Therefore, individual–level variables better 

explain the association between pregnancy, lactation after delivery and 

depressive symptoms than cluster-level variables.
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Table 9. OR and 95% CI of individual-level and cluster-level predictors for depressive symptoms (N=34,321) 
  Model 11)  Model 22)  Model 33) 
  OR (95% CI)  OR (95% CI)  OR (95% CI) 
Random effects               

Intercept 1.44 (1.21-1.71)  8.43 (4.54-15.63)  9.17 (5.26-16.92) 
Fixed effects               

Individual-level               
*Reference      1.00  ref  1.00  ref 
Pregnancy       1.06  (0.93-1.20)  1.06  (0.93-1.20) 
**Lactation after delivery      1.63  (1.35-1.97)  1.63  (1.35-1.97) 
Age      0.99  (0.99-1.00)  1.00  (1.00-1.01) 
Educational level               
  Under high school graduated      1.00  ref  1.00  ref 
  ≥ High school graduated      0.95  (0.84-1.08)  0.96  (0.84-1.09) 
Job               
  No      1.00  ref  1.00  ref 
  Yes      1.13  (1.09-1.18)  1.13  (1.09-1.19) 
Smoking status               
  Non-smoker      1.00  ref  1.00  ref 
  Former smoker      2.11  (1.89-2.36)  2.11  (1.89-2.36) 
  Current smoker      2.37  (2.13-2.08)  2.37  (2.13-2.08) 
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Table 9. OR and 95% CI of individual- and cluster-level predictors for depressive symptoms (N=34,321) (continued) 
  Model 11)  Model 22)  Model 33) 
  OR (95% CI)  OR (95% CI)  OR (95% CI) 
Fixed effects               

Individual-level               
Drinking status               
  Non-drinker      1.00  ref  1.00  ref 
  Former drinker      1.96  (1.84-2.08)  1.96  (1.84-2.08) 
  Current drinker      2.01  (1.85-2.17)  2.01  (1.85-2.17) 
Moderate physical activity               
  No      1.00  ref  1.00  ref 
  Yes      1.03  (0.95-1.13)  1.04  (0.95-1.14) 
Vigorous physical activity               
  No      1.00  ref  1.00  ref 
  Yes      0.89  (0.83-0.95)  0.90  (0.84-0.96) 
Household income (month)               

<3.0 million Korean won      1.00  ref  1.00  ref 
3.0-4.2 million Korean won      0.91  (0.86-0.96)  0.91  (0.86-0.96) 
4.2-6.0 million Korean won      0.88  (0.83-0.92)  0.88  (0.83-0.92) 
>6.0 million Korean won      0.90  (0.85-0.95)  0.90  (0.85-0.95) 

Cluster-level               

Number of daycare centers           0.80  (0.77-0.84) 
Number of postparum care centers           0.67  (0.64-0.70) 
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1) Model 1: uncoditional level 
2) Model 2: adjusted individual-level variables 
3) Model 3: Model 2 + adjusted cluster-level variable 
ICC=(0.214/0.214+3.29)=0.061 
* Reference: premenopausal women who were not pregnant nor lactating after delivery 
** Lactating after delivery: breastfeeding only 
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Ⅳ. DISCUSSION 

1. Summary of findings 

This study examined the association between pregnancy, lactation after 

delivery and depressive symptoms (PHQ≥9) and its effect modification 

according to household composition and area of residence in the Korean 

population. Overall, lactated women after delivery compared to a 

reference(not pregnant nor lactating after delivery) were significantly 

associated with depressive symptoms. When we stratified the analysis 

according to household composition, our results indicated that lactated women 

after delivery compared to a reference(not pregnant nor lactating after delivery) 

with 2- and 3-generation families were significantly associated with depressive 

symptoms. Similarly, there was an association between pregnancy, lactation 

after delivery and depressive symptoms when stratified according to the area 

of residence (urban, rural). There was an association between lactated women 

after delivery compared to a reference(not pregnant nor lactating after delivery) 

and depressive symptoms in urban and rural areas. 

As a result of multilevel analysis, 6.1% of the association between pregnancy, 

lactation after delivery and depressive symptoms could be explained by the 

number of daycare centers and the number of postpartum care centers, cluster-
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level variables. 

 

2. Discussion of study results 

This study found an association between lactated women after delivery and 

depressive symptoms in the general female community population. We 

interpreted women who are lactated after delivery as postpartum women. Our 

results align with a prospective cohort study conducted by the Wisconsin 

Maternity Leave and Health Project (WMLHP).40 They studied the predictors 

of postpartum depression and reported that concerns about breastfeeding were 

predictors of postpartum depression. An Irish cross-sectional study found an 

association between maternal breastfeeding attitude and maternal depression 

during the first six months after childbirth. Attitudes toward breastfeeding that 

make the mother feel down are that breastfeeding requires a private space, and 

if participants are breastfeeding, there is something to monitor.41 Another 

cross-sectional study showed that breastfeeding pain in the neonatal period 

was associated with a twofold increase in odds of postpartum depression. 

Specifically, the odds of postpartum depression at two months among women 

who reported severe pain with breastfeeding on day 1 was 1.96 (95% CI = 

1.17-3.29).42  
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In our study, it was found that there was a high correlation with depressive 

symptoms in the 3-generation of women who are lactated after delivery among 

the household composition. Few studies have explored the effect of living with 

postpartum women’s parents or with parents-in-law on the development of 

postpartum depression, and the findings have been inconsistent. The current 

study’s findings were consistent with those of a cross-sectional study in Dubai, 

which reported that living with a postpartum woman’s parents-in-law was 

associated with an increased risk of postpartum depression compared with 

living alone with their husbands.43 Contrarily, a study in Pakistan suggested 

that for postpartum women, living with their mothers-in-law was a protective 

factor for postpartum depression.44 These inconsistent results may be due to 

differences in study design, sample size, demographic characters, and socio-

cultural factors. 

In our study, the association between pregnancy, lactation after delivery and 

depressive symptoms was significant when stratified according to the area of 

residence. Several studies present similar results as ours. A cross-sectional 

study in the United States using 2016 data from the Pregnancy Risk 

Assessment Monitoring System examined the association between rural-urban 

status and the risk of depression during the perinatal period. The odds of 

perinatal depression risk were higher by 21% among rural than urban women 



50 

 

(OR = 1.21, 95% CI = 1.05-1.41), adjusted for race, ethnicity, and maternal 

age.13 Another recent study found that less than one-fifth of rural communities 

offer obstetric care.45 In addition, the rate of depression has been shown to 

increase among women at risk of poor health and living in underserved areas.46 

This evidence suggests that rural pregnant women may experience unique 

health care barriers, thus, increasing their risk of poor health outcomes such as 

perinatal depression. Additionally, previous research has found low treatment 

rates among women diagnosed with perinatal depression, especially among 

rural women.47 Lack of treatment and potentially increased risk of perinatal 

depression may contribute to the rural-urban health inequalities in this 

population. In general, reducing rural-urban inequalities in maternal mental 

health may require integrated policies that consider the particular health care 

and socioeconomic constraints that women in rural areas face. 

 

3. Strengths and Limitations 

The strength of this study was the use of large representative datasets compiled 

by the national institutions. This nationally representative cross-sectional 

survey includes approximately 227,700 individuals each year as a survey 

sample. It collects information on socioeconomic status, health-related 

behaviors, quality of life, healthcare utilization, and anthropometric measures. 
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Trained staff members conducted the health interview and health examination. 

The KCHS is designed to establish the base for implementing well-grounded 

health services by producing community health statistics that establish and 

evaluate the community health care plan. In addition, it tries to integrate the 

evaluation indices for the health service of local governments by standardizing 

survey indices and procedures comparable among communities. The KCHS 

has become a powerful tool for targeting and building health promotion 

activities by collecting behavioral health risk data at the local level.48 

Furthermore, this study considered various confounding variables that may 

have affected pregnancy, lactating after delivery and depressive symptoms. 

Several limitations should be considered when interpreting the results of this 

study. First, a causal relationship could not be drawn because it was a cross-

sectional study. Second, as we utilized self-reported data on pregnancy and 

lactation after delivery, this exposure variable may be underestimated. 

Therefore, further studies with more accurate measurements, such as 

simultaneous assessments with structured questionnaires and biomarkers, are 

needed to confirm the association between pregnancy, lactation after delivery 

and depressive symptoms. Finally, there may be residual confounding because 

we did not consider all possible covariates, such as the history of mental 

disorder, family history of mental disorder, and accessible psychiatry nearby. 
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However, we adjusted for several potential confounders related to 

socioeconomic status, including educational level, occupational status, marital 

status, and monthly household income. Further investigations are required to 

consider the mental health factors.  
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Ⅴ. CONCLUSIONS 

Our study observed associations between lactated women after delivery and 

depressive symptoms (PHQ-9≥10). This association was more pronounced in 

women living in 2-generation and 3-generation. Our findings suggest that 

household composition and area of residence are an effect modifier in the 

association between pregnancy, lactation after delivery, and depressive 

symptoms. We also show that individual-level variables better explain this 

association than cluster-level variables. 
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ABSTRACT(KOREAN) 

 

폐경 전 한국 여성의 임신, 출산 후 수유와 우울증상의 

연관성과 가족구성 및 인구통계학적 요인에 따른 다차원적 

접근: 2018-2019 한국 지역사회 건강 조사 결과 

 

연세대학교 대학원 보건학과 박민서 

 

 

배경 및 목적:  

임신, 출산, 육아는 육체적으로나 정신적으로 스트레스가 많으며 우울증으로 이어질 

수 있다. 우리 연구 폐경 전 한국 여성의 월경, 임신, 산후 수유와 우울증상 (PHQ-

9≥10) 사이의 연관성을 평가한다. 외국에서 세대구성 및 거주지역에 따른 임신 관련 

상태와 우울 증상 사이의 연관성을 본 연구는 많지만, 우리나라에서 시행한 연구는 

없었다. 본 연구의 목적은 한국에 살고있는 인구를 대상으로 세대 구성과 거주 

지역에 따른 임신 관련 상태와 우울 증상 사이의 연관성을 확인하는 것이다. 

 

연구 방법:  

본 연구는 2019 년도의 지역사회건강조사 데이터를 활용한 단면 연구이다. 34,321 명의 

여성에 대한 데이터가 포함되어 있다. 임신 관련상태, 우울증상(PHQ-9≥10)은 훈련된 

면접관을 통해 함께 설문지를 통한 조사를 하며 평가되었다. 다중 로지스틱 

회귀분석은 연령, 사회경제적 상태, 흡연 및 음주상태, 신체 활동을 조정한 후 
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수행되었다. 임신 관련 상태와 우울 증상 사이의 연관성이 세대구성의 개인 수준 

또는 군집 수준에 따라 영향을 받는지 여부를 확인하기 위해 다수준 분석을 수행했다.  

 

연구 결과:  

완전 보정 모델에서는 우리는 월경 중인 여성과 비교해 산후 수유중인 여성에서 우울 

증상이 1.68 배 증가했다는 유의한 연관성을 발견했다. 이러한 연관성은 가족 

세대구성이 2 세대 (OR=1.67 95% CI=1.34-2.64) 또는 3 세대 (OR=2.18 95% CI=1.20-

3.94)인 여성에서 특히 두드러졌다. 또한, 주거지역 (도시, 농촌)에 따른 폐경 전 

여성의 세 가지 상태와 우울 증상의 연관성에도 차이가 있었다. 다수준 분석 결과 

월경 중, 임신 중, 산후 수유 중과 우울 증상의 연관성의 6.1%를 군집 수준 변수인 

어린이집 수와 산후 조리원 수로 설명할 수 있었다. 

 

결론 및 고찰:  

본 연구는 월경 중인 여성과 비교해 산후 수유중인 여성과 우울 증상 사이의 

연관성을 관찰했다. 이런 연관성은 세대구성이 2 세대, 3 세대인 여성에서 특히 더 

두드러졌으며 효과 수정자였다. 다수준 분석 결과 개인 수준 변수가 군집 수준 

변수보다 월경 중, 임신 중, 산후 수유 중과 우을 증상의 연관성을 더 잘 설명한다는 

것을 보여줬다. 

 

 

 

 

 

 

 

핵심어: 임신, 출산 후 수유, 우울 증상, 세대구성, 거주지역, 다수준 분석 

 


