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Abstract 

Background

Social engagement is known to alleviate depressive symptoms among older adults, 

and continued employment in later life may serve as a key mechanism for sustaining 

social engagement. However, the impact of employment on mental health can vary 

depending on job quality and socioeconomic conditions. This study aims to examine 

the association between social engagement, employment status, and depressive 

symptoms among older adults in South Korea.

Methods

This study utilized data from the Korea Community Health Survey conducted bien-

nially from 2017 to 2023, excluding 2021. The analytic sample consisted of 199,205 

adults aged 65 years and older. Depressive symptoms were assessed using the 

Patient Health Questionnaire-9. The effects of social engagement, categorized by 

informal and formal engagement, were analyzed in subgroups based on employment 

status. Associations were examined using multivariable logistic regression analysis.

Results

All types of social engagement were significantly associated with depressive symp-

toms, with the strongest associations observed for contact with friends and par-

ticipation in leisure or recreational activities. Employment status served as effect 

modifier of these relationships, with employed older adults generally showing a lower 
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likelihood of depressive symptoms compared to their unemployed counterparts. The 

negative association with employment was particularly pronounced in the domains of 

friend contact and all types of formal social engagement.

Discussion

Our findings highlight the importance of promoting formal social engagement as a 

potential intervention strategy for preventing depression among older adults and 

emphasize the need to consider appropriate forms of employment as part of this 

strategy.

1.  Introduction

According to the Global Burden of Disease Study 2021, the age-standardized point 
prevalence of depressive disorder among adults aged 60 and older was 6.2% 
worldwide, the highest among all mental disorders [1]. Depression among older 
adults leads to significant health consequences, including reduced quality of life, 
cognitive decline, and increased mortality, all of which may have broader societal 
implications [2,3].

South Korea is one of the most rapidly aging societies in the world, with adults 
aged 65 and older accounting for 19.2% of the total population as of 2024 [4]. 
According to recent national surveys using the Short Form of the Geriatric Depres-
sion Scale (SGDS), 11.3% of older adults exhibit depressive symptoms when a cutoff 
score of 8 or higher is applied [5]. Older adults in Korea have been reported to show 
a higher prevalence of depression compared to other age groups, a trend attributed 
to rapid socioeconomic changes, shifts in family structure, and weakened social 
support, and reductions of social engagement. [6,7]. Among these, social engage-
ment has been recognized as a modifiable factor and a critical target for preventive 
interventions [8]. This emphasis on social engagement is grounded in activity theory, 
which posits that successful aging involves maintaining social roles, activities, and a 
sense of purpose established in midlife. From this perspective, continued participa-
tion in social activities is considered as an important component of successful aging 
and has been consistently associated with better mental health outcomes in later life 
[9,10].

Many studies have increasingly shown that participation in social activities is pos-
itively associated with reduced depressive symptoms among older adults. A multina-
tional study of European adults aged 50 and older found that social participation was 
generally linked to improvements in depressive symptoms, although the direction 
and strength of this association varied by the type of activity [11]. Similarly, studies in 
East Asian populations have consistently shown that sustained participation, higher 
frequency of social interactions, and involvement in a diverse range of activities are 
associated with a lower risk of depressive symptoms in later life [12–15].

Withdrawal from the workforce in later life represents a major transition away 
from economic activity and social roles, and is known to considerably affect levels of 
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social engagement. Even when controlling for the aging process, non-employment in later life has been closely associated 
with reductions in the size of social networks and peripheral relationships [16]. In South Korea, retired older adults have 
been reported to experience a gradual decline in the frequency of meeting friends and a sharp decrease in participation 
in social gatherings compared to their working peers [17]. These changes suggest that retirement may contribute to an 
increased risk of depression. However, the mental health effects of continued employment in later life remain complex, 
and findings across studies are inconsistent. While some previous studies have observed an inverse association between 
employment and depression risk, the strength and direction of this relationship appear to vary by job type, working hours, 
and age [18–20]. A recent meta-analysis indicated that the transition to retirement is associated with a higher risk of 
depression, although this relationship varies by the type of retirement and national contexts [21].

In South Korea, late-life employment and quality of life remain critical areas in need of significant improvement. 
Although the labor force participation rate among adults aged 65 and older reached 38.3% in 2023 [22], the elderly pov-
erty rate remained alarmingly high at 39.7% in 2022, substantially exceeding rates in other countries [23]. This disparity is 
likely attributable to the insufficiency of the public pension system and the predominance of low-wage, insecure, and phys-
ically demanding jobs among older workers [24]. Building on this theoretical and empirical foundation, the present study 
aims to examine how different types of social engagement are associated with depressive symptoms among older adults 
in South Korea, and whether these associations vary by employment status. Using data from the 2021 Korea Community 
Health Survey (KCHS), we explore the moderating role of employment in the relationship between social engagement and 
mental health in later life.

2.  Methods

2.1.  Study design and sample

This study is a cross-sectional analysis based on the data from the KCHS provided by the Korea Centers for Disease 
Control and Prevention (KDCA), a nationwide survey conducted since 2008 to produce health statistics for developing 
community health plans. The KCHS targets community-dwelling adults aged 19 and older and employs a stratified mul-
tistage sampling method. Data are collected through face-to-face interviews conducted by trained interviewers. All data 
were fully anonymized with personal identifiers removed prior to public release. Detailed information on the sample design 
and contents of the KCHS has been previously reported [25]. To ensure adequate sample size, increase the accuracy 
and reliability of the estimates, and improve generalizability, we combined data from 2017, 2019, and 2023 survey waves. 
Although the KCHS routinely includes relevant variables, data from 2021 were excluded because items related to social 
engagement were omitted during the COVID-19 pandemic.

The initial dataset included 689,232 individuals. We first excluded 37,871 respondents from the 2019 survey who 
reported cognitive impairments that could compromise the reliability of responses to depressive symptom items. Cognitive 
impairment was determined based on a ‘yes’ response to the question, ‘In the past year, have you experienced mental 
confusion or memory loss more frequently or more severely than before?’. This item was included only in the 2019 survey 
and was not available in the 2017 and 2023 surveys. Accordingly, a sensitivity analysis, described in the following section, 
was conducted to address this limitation. We then restricted the sample to individuals aged 65 and older and excluded an 
additional 3,195 respondents with missing data. The final analytic sample consisted of 199,205 older adults (Fig 1). This 
study was approved by the Institutional Review Board of the National Medical Center (approval number: NMC-2023-03-
037) and data were obtained for study purposes on 08 May 2023.

2.2.  Measurement of social engagement

In this study, social engagement was assessed by categorizing specific types of social activities and quantifying their 
frequency. Consistent with previous research, interactions with friends, neighbors, and relatives were classified as 
informal social engagement, while participation in religious activities, volunteering, social gatherings,  
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leisure/recreational activities, and charity/volunteer activities was categorized as formal social engagement [26–28]. 
Informal engagement was measured using the following questions: 1) ‘How often do you meet or communicate with 
the relative (including family members) with whom you have the most contact?’ 2) ‘How often do you meet or commu-
nicate with the neighbor you have the most contact with?’ 3) ‘How often do you meet or communicate with the friend 
(excluding neighbors) you have the most contact with?’ Responses were recorded as: ‘less than once a month’, ‘once 
a month’, ‘2–3 times a month’, ‘once a week’, ‘2–3 times a week’, or ‘4 or more times a week’. Formal engagement 
was assessed with the following yes/no items: 4) ‘Do you regularly participate in religious activities at least once a 
month?’ 5) ‘Do you regularly participate in social gatherings (such as clan gathering, alumni associations, senior citi-
zen centers, neighborhood associations, etc.) at least once a month?’ 6) ‘Do you regularly participate in leisure/sports 
activities at least once a month?’ 7) ‘Do you regularly participate in charity/voluntary activities at least once a month?’ 
Respondents who reported informal engagement as ‘less than once a month’ or formal engagement as ‘yes were cat-
egorized separately for statistical analysis.

2.3.  Assessment of depressive symptoms

Depressive symptoms were assessed using the Korean version of the Patient Health Questionnaire-9 (PHQ-9) [29]. 
The PHQ-9 is widely used as a screening tool for depressive symptoms in the general population and has been 

Fig 1.  Flow chart of study population selection.

https://doi.org/10.1371/journal.pone.0342299.g001

https://doi.org/10.1371/journal.pone.0342299.g001
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validated for use in the Korean population [30]. The PHQ-9 consists of nine items that evaluate the frequency of 
depressive symptoms over the past two weeks [31]. Based on recent East Asian studies recommending a cutoff 
score of 5 for identifying major depression in older adults [28,32], participants were categorized as having depres-
sive symptoms or not based on a PHQ-9 score of ≥ 5. In this study, the term “depressive symptoms” therefore 
refers to participants scoring at or above this cutoff (PHQ-9 ≥ 5). The Cronbach’s α coefficient for the PHQ-9 in this 
study was 0.84.

2.4.  Employment status

Employment status was defined in accordance with the International Labor Organization (ILO) standards [33]. It was mea-
sured using responses to the following question: ‘In the past week, have you worked for more than one hour for pay, or 
worked as an unpaid family worker for more than 18 hours?’ Individuals who answered ‘yes were considered employed.

2.5.  Covariates

Demographic covariates included age (65–74, 75–84, or ≥ 85 years), sex (male or female), survey year (2017, 2019 and 
2023), marital status (married or other), educational level (middle school or below, high school or above), living alone 
(yes or no), monthly household income in Korean won (KRW) (< 1 million, 1–2.99 million, 3 million or more), residential 
area (metropolitan cities or provinces), diabetes (yes or no), and hypertension (yes or no). Marital status labeled as other 
included individuals who were never married, separated, divorced, or widowed. Health behavior covariates included cur-
rent smoking (yes or no), current drinking (yes or no), and moderate-intensity physical activity (yes or no). Current status 
of smoking and drinking was defined based on engagement in the behavior at least once per month over the past year. 
Moderate-intensity physical activity was defined as engaging in either vigorous physical activity for more than 20 minutes 
on at least three days per week or moderate activity for more than 30 minutes on at least five days per week in the past 
week. Lastly, self-rated health was used as variables related to quality of life, which was dichotomized as good (very good 
or good) and poor (fair, poor, or very poor).

2.6.  Statistical analysis

Descriptive statistics were used to summarize participant characteristics according to the presence of depressive symp-
toms, and group differences were assessed using the Rao-Scott chi-square test. Multivariable logistic regression analysis 
was performed to examine the association between variables related to social engagement and depressive symptoms 
(Model 1 and Model 2), and the effect modifier of employment status was evaluated by including an interaction term for 
each social engagement variable x employment status (Model 3). Results are presented as adjusted odds ratios (aORs) 
with 95% confidence intervals (CIs). In addition, we conducted combined stratification by employment status (employed 
vs. unemployed) and income level (low, middle, and high), creating six distinct subgroups to estimate stratum-specific 
aOR with adjustment.

To assess the robustness of our findings, we performed fives sensitivity analyses: (1) a stratified analysis by age group 
(young-old: 65–74 years; old-old: ≥ 75 years) to examine potential differences in social engagement and depressive symp-
toms across age groups, (2) a comparison between the pooled 2017–2019 dataset and the 2023 dataset, (3) an analysis 
using an alternative three-category classification of informal social engagement (<1/month, 1–3/month, and ≥1/week), 
and (4) a stratified analysis by employment status to clarify the interaction effect between employment and social engage-
ment on depressive symptoms. (5) Although we used a cut-off of ≥5 based on evidence of its validity in Asian populations, 
we conducted a sensitivity analysis using the more widely adopted cut-off of ≥10 for moderate to severe depression. All 
statistical analyses were performed using SAS software (version 9.4; SAS Institute Inc., Cary, NC, USA) and R software 
version 4.3.0. Statistical significance was set at p < 0.05, with a 95% CI.
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3.  Results

3.1.  Descriptive statistics

Among the 199,205 participants, 34,982 (18.47%) scored above the cut-score for clinically significant depressive symp-
toms (PHQ-9 score ≥ 5) (Table 1). The rate of depressive symptoms (PHQ-9 score ≥ 5) was higher among participants with 
middle school or lower education (21.48%) than those with high education (13.03%), and among those with a household 
income of less than 1 million (27.15%) compared with those with a household income of 3 million or more (13.12%), 

Table 1.  Descriptive statistics and related factors to depressive symptoms (PHQ-9 score ≥ 5) in the study population (n, weighted %).

Participant characteristics Categories Total
(N = 199,205)

Depressive symptoms (PHQ-9 ≥ 5)

No
(N = 164,223)

Yes
(N = 34,982)

Rao-Scott
X2(p)

Age group 65-74 108,656 (59.10) 93,692 (85.16) 14,964 (14.84) 1487.74
(<0.0001)75-84 74,538 (34.26) 58,943 (77.64) 15,595 (22.36)

≥ 85 16,011 (6.64) 11,588 (67.33) 4,423 (30.67)

Sex Male 84,659 (45.18) 74,056 (86.65) 10,603 (13.35) 1440.18
(<0.0001)Female 114,546 (54.82) 90,167 (77.31) 24,379 (22.69)

Survey year 2017 66,452 (32.31) 53,683 (79.87) 12,769 (20.13) 1010.29
(<0.0001)2019 51,559 (24.96) 44,582 (86.32) 6,977 (13.68)

2023 81,194 (42.73) 65,958 (79.99) 15,236 (20.01)

Marital status Married 72,196 (34.05) 55,071 (74.51) 17,125 (25.49) 1485.24
(<0.0001)Othersa 127,009 (65.95) 109,152 (85,15) 17,857 (14,84)

Education Middle school or lower 147,598 (64.33) 118,711 (78.52) 28,887 (21.48) 871.65
(<0.0001)High school or higher 51,607 (35.67) 45,512 (86.97) 6,095 (13.03)

Employment status No 116,418 (67.58) 91,197 (78.27) 25,221 (21.73) 1487.02
(<0.0001)Yes 82,787 (32.42) 73,026 (88.33) 9,761 (11.67)

Living alone No 147,641 (79.08) 124,920 (83.49) 22,721 (16.51) 980.70
(<0.0001)Yes 51,564 (20.92) 39,303 (74.14) 12,261 (25.86)

Household income (KRW)b < 1 million 75,279 (28.20) 57,261 (72.85) 18,018 (27.15) 1751.83
(<0.0001)1-2.99 million 82,528 (42.71) 70,569 (83.62) 11,959 (16.38)

≥ 3 million 41,398 (29.09) 36,393 (86.88) 5,005 (13.12)

Residence area Metropolitan 47,779 (42.69) 38,935 (81.37) 8,844 (18.63) 0.98
(0.32)Province 151,426 (57.31) 125,288 (81.65) 26,138 (18.35)

Diabetes No 154,327 (76.82) 128,491 (82.48) 25,836 (17.52) 187.67
(<0.0001)Yes 44,878 (23.18) 35,732 (78.39) 9,146 (21.61)

hypertension No 89,169 (45.82) 75,055 (83.44) 14,114 (16.56) 196.34
(<0.0001)Yes 110,036 (54.18) 89,168 (79.92) 20,868 (20.08)

Current smoking No 180,932 (90.52) 148,931 (81.46) 32,001 (18.54) 3.50
(0.06)Yes 18,273 (9.48) 15,292 (82.27) 2,981 (17.73)

Current drinking No 143,142 (69.72) 115,006 (79.07) 28,136 (20.93) 852.19
(<0.0001)Yes 56,063 (30.28) 49,217 (87.20) 6,846 (12.80)

Physical activity No 164,013 (83.54) 133,401 (80.30) 30,612 (19.70) 481.88
(<0.0001)Yes 35,192 (16.46) 30,822 (87.79) 4,370 (12.21)

Self-rated health Poor 156,124 (76.13) 123,394 (77.51) 32,730 (22.49) 3112.79
(<0.0001)Good 43,081 (23.87) 40,829 (94.35) 2,252 (5.65)

a Never married, separated, divorced, or widowed; b KRW 1.0 million is approximately USD 1,000.

https://doi.org/10.1371/journal.pone.0342299.t001

https://doi.org/10.1371/journal.pone.0342299.t001
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showing a clear socioeconomic disparity. Those living alone (25.86%) had a higher rate of depressive symptoms (PHQ-9 
score ≥ 5) than those who were living with others (16.51%).

In Table 2, 27.66% of older adults reported less than monthly contact with friends, followed by 27.54% having less than 
monthly contact with neighbors. Among those with insufficient informal engagement, the prevalence of depressive symp-
toms (PHQ-9 score ≥ 5) was highest in participants reporting less than monthly contact with friends (27.68%). For formal 
engagement, the rate of volunteer activities less than once a month was the highest at 93.54%, and social gathering was 
the lowest at 48.28%. The rates of depressive symptoms (PHQ-9 score ≥ 5) among older adults who participated in formal 
engagement less than once a month was as follows: social gatherings (24.44%), leisure activities (20.67%), religious 
activities (19.37%), and charity/volunteer activities (19.08%).

3.2.  The role of employment in the relationship between social engagement and depressive symptom

Table 3 presents the results of multivariate logistic regression analyses showing that different types of social engagement 
were differentially associated with depressive symptoms (PHQ-9 score ≥ 5) among older adults. Results from Model 2 
showed that, for all types of informal engagement, participating less than once a month was associated with higher odds 
of depressive symptoms compared with more frequent engagement, with the strongest association observed for contact 
with friends (aOR = 1.66, 95% CI [1.60–1.72]). Similarly, infrequent engagement in formal engagement was strongly 
associated with depressive symptoms (PHQ-9 score ≥ 5), with the highest aOR for social gatherings (aOR = 1.60, 95% CI 
[1.54–1.66]). Being employed consistently showed an inverse association with depressive symptoms (PHQ-9 score ≥ 5) 
across all social engagement, except for charity/volunteer activities in Model 2. In Model 3, statistically significant inter-
actions were found for all variables except for contacts with relatives, being more evident in two types of formal social 

Table 2.  Distribution of social engagement in the study population.

Type of engagement Categories Total
(N=199,205)

Depressive symptoms (PHQ-9 ≥ 5)

No
(N=164,223)

Yes
(N=34,982)

Rao-Scott
X2(p)

Informal Contact with relative ≥1 / month 174,368 (85.61) 145,311 (82.57) 29,057 (17.43) 359.22
(<0.0001)< 1 / 

month
24,837 (14.39) 18,912 (75.38) 5,925 (24.62)

Contact with neighbor ≥1 / month 164,606 (70.46) 137,576 (83.01) 27,030 (16.99) 274.73
(<0.0001)< 1 / 

month
34,599 (27.54) 26,647 (78.00) 7,952 (22.00)

Contact with friend ≥1 / month 139,679 (72.34) 119,673 (85.05) 20,006 (14.95) 1961.41
(<0.0001)< 1 / 

month
59,526 (27.66) 44,550 (72.32) 14,976 (27.68)

Formal Religious activity ≥1 / month 63,263 (36.04) 52,891 (83.13) 10,372 (16.87) 84.72
(<0.0001)< 1 / 

month
135,942 (63.96) 111,332 (80.63) 24,610 (19.37)

Social gatherings ≥1 / month 98,828 (51.72) 86,495 (87.11) 12,333 (12.89) 2006.17
(<0.0001)< 1 / 

month
100,377 (48.28) 77,728 (75.56) 22,649 (24.44)

Leisure/recreational activities ≥1 / month 32,769 (21.01) 29,642 (89.83) 3,127 (10.17) 1019.82
(<0.0001)< 1 / 

month
166,436 (78.99) 134,581 (79.33) 31,855 (20.67)

Charity/volunteer activities ≥1 / month 11,202 (6.46) 10,216 (90.41) 986 (9.59) 299.69
(<0.0001)< 1 / 

month
188,003 (93.54) 154,007 (80.92) 33,996 (19.08)

https://doi.org/10.1371/journal.pone.0342299.t002

https://doi.org/10.1371/journal.pone.0342299.t002
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engagement: charity/volunteer activities (aOR = 0.63, 95% CI [0.52–0.76]) and social gatherings (aOR = 0.74, 95% CI 
[0.69–0.80]). These interaction effects indicated that the inverse association of employment was more pronounced among 
those with low levels of formal or informal social engagement (<1/month), suggesting a compensatory role of employment 
for socially isolated older adults.

3.3.  Stratified analysis by employment and income subgroups

Fig 2 shows fully adjusted results for the impact of each social engagement variable on depressive symptoms (PHQ-9 
score ≥ 5) by multi-stratified on income and employment status. Unemployed older adults demonstrated higher aOR for 
depressive symptoms (PHQ-9 score ≥ 5) across most social engagement compared to employed groups. In particular, formal 

Table 3.  Multivariable regression models for social engagement associated with depressive symptoms (PHQ-9 score ≥ 5).

Type of engagement Variables Categories aOR (95% CI)

Model 1 Model 2 Model 3

Informal Contact with relative (ref: ≥ 1/ month) < 1/ month 1.55 (1.48–1.62)* 1.44 (1.37–1.51)* 1.45 (1.38,1.53)*

Employment status (ref: No) Yes 0.66 (0.63–0.68)* 0.66 (0.63,0.69)*

Contact with relative x Employment status 0.96 (0.86,1.07)

R-square 0.0040 0.0826 0.0826

Contact with neighbor (ref: ≥ 1/ month) < 1/ month 1.38 (1.33–1.43)* 1.51 (1.45–1.57)* 1.54 (1.48,1.62)*

Employment status (ref: No) Yes 0.67 (0.64–0.70)* 0.69 (0.66,0.72)*

Contact with neighbor x Employment status 0.89 (0.81,0.97)*

R-square 0.0034 0.0847 0.0847

Contact with friend (ref: ≥ 1/ month) < 1/ month 2.18 (2.10–2.26)* 1.66 (1.60–1.72)* 1.73 (1.66,1.81)*

Employment status (ref: No) Yes 0.67 (0.64–0.70)* 0.72 (0.68,0.75)*

Contact with friend x Employment status 0.78 (0.72,0.85)*

R-square 0.0201 0.0841 0.0873

Formal Religious activity (ref: ≥ 1/ month) < 1/ month 1.18 (1.14–1.23)* 1.21 (1.16–1.25)* 1.23 (1.17,1.28)*

Employment status (ref: No) Yes 0.65 (0.62–0.68)* 0.69 (0.64,0.74)*

Religious activity x Employment status 0.91 (0.84,0.99)*

R-square 0.0010 0.0812 0.0813

Social gatherings (ref: ≥ 1/ month) < 1/ month 2.19 (2.11–2.26)* 1.57 (1.52–1.63)* 1.69 (1.62,1.77)*

Employment status (ref: No) Yes 0.67 (0.64–0.70)* 0.78 (0.73,0.83)*

Social gatherings x Employment status 0.75 (0.69,0.81)*

R-square 0.0221 0.0860 0.0865

Leisure/recreational activities (ref: ≥ 1/ month) < 1/ month 2.30 (2.18–2.43)* 1.50 (1.42–1.59)* 1.58 (1.48,1.69)*

Employment status (ref: No) Yes 0.64 (0.61–0.67)* 0.77 (0.69,0.86)*

Leisure/recreational activities x Employment status 0.81 (0.72,0.91)*

R-square 0.0135 0.0826 0.0827

Charity/volunteer activities (ref: ≥ 1/ month) < 1/ month 2.22 (2.03–2.44)* 1.47 (1.34–1.63)* 1.70 (1.51,1.92)*

Employment status (ref: No) Yes 0.65 (0.63–0.68)* 0.99 (0.82,1.20)

Charity/volunteer activities x Employment status 0.64 (0.53,0.78)*

R-square 0.0042 0.0811 0.0813

Abbreviation: aOR, adjusted odds ratio; CI, confidence interval. For interaction terms, aORs represent the ratio of odds ratios comparing the effect of 
social engagement on depressive symptoms between employed and non-employed groups. Model 1: unadjusted model; Model 2: adjusted for age 
group, sex, survey year, marital status, education, living alone, household income, residence area, diabetes, hypertension, current smoking, current 
drinking, moderate-intensity physical activity; Model 3: adjusted for model 2 + interactive term.

* p < 0.05.

https://doi.org/10.1371/journal.pone.0342299.t003

https://doi.org/10.1371/journal.pone.0342299.t003
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engagement had a more pronounced effect on depressive symptoms (PHQ-9 score ≥ 5) than informal engagement across all 
income groups, with the strongest differences observed among higher income groups. This was especially evident in con-
tact with contact with friends (aOR=1.34, 95% CI: 1.15–1.57 in employed; aOR=1.77, 95% CI: 1.60–1.96 in unemployed), 
social gatherings (aOR=1.09, 95% CI: 0.95–1.25 in employed; aOR=1.73, 95% CI: 1.56–1.91 in unemployed) and charity 
(aOR=0.96, 95% CI: 0.74–1.24 in employed; aOR=1.50, 95% CI: 1.19–1.89 in unemployed) in S1 Table.

3.4.  Sensitivity analysis

To assess the robustness of our main findings, we conducted four sensitivity analyses. Although there were statistically 
significant differences in the prevalence of depressive symptoms (PHQ-9 score ≥ 5) in age groups (young-old: 14.84%; 
old-old: 23.71%), the association between social engagement and depressive symptoms remained largely consistent in 
the two groups, except for the contact with relatives and leisure activity (S2 Table). In the second sensitivity analysis, a 
comparison was made between two groups: data from 2017 and 2019 combined and data from 2023. As a result, a sig-
nificantly stronger associations were observed for contact with relatives and contact with neighbors (S3 Table). However, 
no such results were observed for formal engagement, suggesting that the relationship between social engagement and 
depressive symptoms (PHQ-9 score ≥ 5) remained stable. In the third sensitivity analysis, the informal engagement scale 
was divided into three categories (< 1/ month, 1–3/ month, and ≥ 1/ week), and its association with depressive symptoms 
(PHQ-9 score ≥ 5) was examined (S1 Fig). The results showed that more frequent contact was associated with a lower 
risk of depressive symptoms, with the strongest association found among those who had contact with friends more than 
once a week. Fourth, the stratified analysis by employment status revealed that unemployed older adults who participated 
in formal or informal engagement less than once a month were at a higher risk of depressive symptoms (S2 Fig). These 
results support the robustness of our main findings, indicating that the associations between social engagement and 

Fig 2.   Adjusted odds ratios (aORs) with 95% confidence interval(CI)s for social engagement and depressive symptoms (PHQ-9 score≥ 5) 
according to income and employment status. Participants were categorized into six groups based on employment status (employed/unem-
ployed) and income levels (low/mid/high). Red symbols represent unemployed groups and blue symbols represent employed groups. Triangle 
markers indicate low income, square markers indicate middle income, and diamond markers indicate high income groups. Values above 1.0 indicate 
increased odds of depressive symptoms compared to the reference group.

https://doi.org/10.1371/journal.pone.0342299.g002

https://doi.org/10.1371/journal.pone.0342299.g002
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depressive symptoms (PHQ-9 score ≥ 5) were consistent across different age groups and years, with only minor variations 
in effect sizes. Finally, the results when analyzed with a PHQ-9 score ≥ 10 were similar to those with a PHQ-9 score ≥ 5 
(S4 Table).

4.  Discussion

Our findings indicate that all types of social engagement were significantly associated with depressive symptoms (PHQ-9 
score ≥ 5), with the strongest associations observed for contact with friends among informal engagement and participa-
tion in leisure or recreational activities among formal engagement. Employment status served as effect modifier of these 
relationships, with employed older adults generally showing a lower likelihood of depressive symptoms (PHQ-9 score ≥ 5) 
compared with their unemployed counterparts. Employment was more strongly associated with lower odds of depressive 
symptoms in contact with friends and in all types of formal social engagement.

The findings of this study are consistent with previous evidence suggesting that formal social engagement, such as par-
ticipation in leisure activities and volunteering, contributes to the alleviation of depressive symptoms among older adults 
[11,34]. A Korean panel study similarly found that formal engagement, including religious activities, social gatherings, and 
volunteering, had a significant positive impact on the quality of life among older adults [35]. Another study reported that 
formal engagement was more effective than informal engagement in reducing depressive symptoms [26]. However, the 
association between formal engagement and reduced depressive symptoms has not been consistently observed across 
all studies. A longitudinal study in Korea highlighted the complexity of these associations, indicating that informal engage-
ment, such as contact with friends and family, was linked to a reduction in depressive symptoms, but only among those 
with good baseline mental health [36]. In contrast, among formal types of engagement, religious activity was found to be 
associated with an increase in depressive symptoms. In a recent study, Hajek and König reported that increased participa-
tion in social activities was associated with higher psychological distress when the subjective sense of social connected-
ness was low, suggesting that participation alone may not be sufficient to enhance mental well-being [37]. Taken together, 
these findings indicate that the mental health benefits of social engagement depend not only on the type of activity but 
also on the individual’s initial mental health status, cultural context, and most importantly, the quality of social connected-
ness and emotional support. Formal engagement may enhance psychological well-being by expanding social networks 
and improving access to various social resources and support systems [27]. However, what may play a more decisive 
role in mitigating depressive symptoms is not merely the act of participation itself, but rather the sense of group cohesion 
and belonging that emerges through the participatory experience [38]. Further longitudinal research is needed to further 
explore this relationship.

Several studies reported that family-centered networks in East Asian cultures have traditionally played a positive 
role in supporting the physical and psychological well-being of older adults [39,40]. However, recent research, including 
the findings of this study, suggests a shifting role of family networks, with friendships emerging as increasingly import-
ant. Although East Asian societies have historically emphasized family-oriented social structures, rapid socioeconomic 
changes in South Korea led older adults to expand their social networks beyond family. In this context, friend-centered 
networks have become major sources of social support, and have been linked to improved mental health outcomes [41]. 
Similarly, a study from Japan reported that a lack of contact with friends and insufficient formal social engagement had a 
greater adverse impact on health outcomes than the absence of family-related interactions [42]. A study of Chinese older 
adults who experienced negative events found that family ties were not significant, but friendship ties significantly moder-
ated depressive symptoms [43]. These findings suggest that friendships may play an increasingly critical role in promoting 
the mental health of older adults, potentially surpassing the influence of traditional family ties.

Our finding showed that employment serves as effect modifier in association between social engagement and depres-
sive symptoms (PHQ-9 score ≥ 5) among older adults, with the effect slightly varying according to the type of social 
engagement. Importantly, this inverse association persisted across income levels, suggesting the benefits of employment 
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extend beyond financial gains to include enhanced self-identity, social integration, and personal control, as supported 
by previous research [44]. These results align with prior studies showing that employment positively influences mental 
health in later life, even after controlling for physical health [45,46]. In Korea’s case, where social interactions tend to be 
more formal due to the influence of Confucian traditions, individuals with limited participation in social gatherings or leisure 
activities may face restricted social connectivity [47]. For these older adults, employment may serve as a compensatory 
mechanism by offering a structured environment that ensures a minimum level of social interaction [48].

However, policy proposals aimed at promoting employment among the elderly should be approached with caution. As 
demonstrated in previous results, the impact of employment can differ significantly depending on the context, and overly 
simplistic interpretations may be misleading. Some studies have reported that older adults engaged in physically demanding 
or low-quality jobs often experience poorer physical and mental health outcomes compared to those who retire voluntarily 
[49,50]. Korea has one of the highest elderly poverty rates in the world, and employment after retirement is likely to be a 
necessity rather than an individual choice [51]. A study of Korean older adults reported that an appropriate amount of working 
hours (<35h per week) and social engagement minimized the risk of depressive symptoms [28]. The South Korean gov-
ernment has implemented the Senior Employment Support Program since 2004, offering part-time work opportunities (15 
hours per week) to older adults [52]. Participants who engaged in education-related work reported the highest scores in the 
subjective health status, self-esteem, and self-efficacy areas of quality of life compared to other types, and the longer the 
participation period, the greater the improvement in overall quality of life [53]. It should be noted, however, that employment 
in this study was measured as a binary variable (employed vs. not employed) and therefore does not reflect differences in 
job quality or working conditions that may influence its inverse association with mental health. In contexts where continued 
labor market participation is driven by economic necessity, intervention strategies must be tailored to individuals’ physical 
capacities and incorporate measures to minimize occupational health risks within their living environments [54].

Despite the strength of our study in that it used representative survey data from Korea, it also has several limitations. 
First, the use of cross-sectional data inherently limits the study design and precludes causal inference. Because the 
temporal sequence among social engagement, employment, and depressive symptoms cannot be established, reverse 
causality remains a plausible alternative explanation. Future longitudinal studies are needed to establish the temporal 
sequence and clarify causal pathways. Second, depressive symptoms were measured using self-reported data, which 
may be subject to response bias. Third, while the KCHS provides comprehensive population-based data, it may not 
adequately capture older adults with limited social engagement who are less likely to participate in community-based 
surveys. Fourth, the employment status variable in our study did not distinguish between different types of employment 
(e.g., full-time, part-time, self-employed) or the quality of employment, which could have varying impacts on mental health 
outcomes. Finally, despite controlling for a range of socioeconomic variables, there might be unmeasured confounding 
variables that could influence the relationship between social engagement and depressive symptoms.

5.  Conclusion

Our findings demonstrated that employed older adults may be generally less vulnerable to depressive symptoms related 
to social engagement compared with their unemployed counterparts. The finding that employment reduces the risk of 
depressive symptoms in older adults was evident not only in high-income groups but also in low- and middle-income 
groups. These results have important implications for public health policies and interventions targeting depression preven-
tion in aging populations. Further study is needed to determine how employment status is associated with mental health in 
socially isolated older adults to demonstrate causality.

Supporting information

S1 Fig. Association between frequency of informal social engagement and depressive symptoms. 
(PDF)

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s001


PLOS One | https://doi.org/10.1371/journal.pone.0342299  March 5, 2026 12 / 14

S2 Fig. Association between social engagement (≥1/month vs < 1/month) and depressive symptoms by employ-
ment status. 
(PDF)

S1 Table. Adjusted odds ratio (aOR) with 95% confidence interval (CI) for social engagement and depressive 
symptoms according to income and employment status. 
(PDF)

S2 Table. Association between social engagement and depressive symptoms stratified by young-old (aged 
65–74) and old-old (aged 75 and above). 
(PDF)

S3 Table. Association between social engagement and depressive symptoms stratified by earlier period (2017, 
2019) and recent period (2023). 
(PDF)

S4 Table. Association between social engagement and depressive symptoms using a 10-point cutoff point. 
(PDF)

Acknowledgments

We greatly appreciate the study participants. We are thankful for the efforts made by the original data creators, the data 
collectors, and their contributions for access to data from the Korea Community Health Survey.

Author contributions

Conceptualization: Ji-Eun Lee, Kyung-Shin Lee, Hye Sook Min.

Data curation: Ji-Eun Lee, Seonji Kim, Jeehye Lee, Yun-Chul Hong.

Formal analysis: Ji-Eun Lee, Kyung-Shin Lee.

Funding acquisition: Kyung-Shin Lee.

Investigation: Hye Sook Min.

Methodology: Ji-Eun Lee.

Project administration: Kyung-Shin Lee.

Supervision: Kyung-Shin Lee.

Validation: Seonji Kim, Jeehye Lee, Yun-Chul Hong.

Writing – original draft: Ji-Eun Lee, Kyung-Shin Lee, Hye Sook Min.

Writing – review & editing: Ji-Eun Lee, Seonji Kim, Jeehye Lee, Yun-Chul Hong, Kyung-Shin Lee, Hye Sook Min.

References
	1.	 Gao Y, Zhou W, Wang Q, Zhai Q, Zhou L. Global, regional, and national burden of mental disorders and substance use disorders in older 

adults from 1990 to 2021: a systematic analysis and future trend prediction study. Front Psychiatry. 2025;16:1638646. https://doi.org/10.3389/
fpsyt.2025.1638646 PMID: 41069953

	2.	 Lamoureux-Lamarche C, Berbiche D, Vasiliadis H-M. Health care system and patient costs associated with receipt of minimally adequate treatment 
for depression and anxiety disorders in older adults. BMC Psychiatry. 2022;22(1):175. https://doi.org/10.1186/s12888-022-03759-9 PMID: 35272650

	3.	 Sivertsen H, Bjørkløf GH, Engedal K, Selbæk G, Helvik A-S. Depression and Quality of Life in Older Persons: A Review. Dement Geriatr Cogn Dis-
ord. 2015;40(5–6):311–39. https://doi.org/10.1159/000437299 PMID: 26360014

http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s002
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s003
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s004
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s005
http://journals.plos.org/plosone/article/asset?unique&id=info:doi/10.1371/journal.pone.0342299.s006
https://doi.org/10.3389/fpsyt.2025.1638646
https://doi.org/10.3389/fpsyt.2025.1638646
http://www.ncbi.nlm.nih.gov/pubmed/41069953
https://doi.org/10.1186/s12888-022-03759-9
http://www.ncbi.nlm.nih.gov/pubmed/35272650
https://doi.org/10.1159/000437299
http://www.ncbi.nlm.nih.gov/pubmed/26360014


PLOS One | https://doi.org/10.1371/journal.pone.0342299  March 5, 2026 13 / 14

	 4.	 Republic of Korea S. Future population projections: Korean Statistical Information Service; 2024 [cited 2024 Nov 8]. Available from: https://kosis.kr/
statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_
path=E1&docId=02501&markType=S&itmNm=%EC%A0%84%EA%B5%AD

	 5.	 Kang E. 2023 National Survey of Older Koreans. In: Affairs SKIfHaS, editor. 2024.

	 6.	 Lee H, Kahng SK, Lee Y. The Effects of socioeconomic position and health behavior on geriatric depressive symptom. J Korean Gerontol Soc. 
2008;28(64):1129–45.

	 7.	 Myoung IL, Kim K, Soon E, Yugyeong E. A study of depression in the elderly by individual and community effects. Health Soc Welfare Rev. 
2019;39(2):192–221. https://doi.org/10.15709/HSWR.2019.39.2.192

	 8.	 Maier A, Riedel-Heller SG, Pabst A, Luppa M. Risk factors and protective factors of depression in older people 65+. A systematic review. PLoS 
One. 2021;16(5):e0251326. https://doi.org/10.1371/journal.pone.0251326 PMID: 33983995

	 9.	 DeLiema M, Bengtson VL. Activity Theory, Disengagement Theory, and Successful Aging. In: Pachana NA, editor. Encyclopedia of Geropsychol-
ogy. Singapore: Springer Singapore; 2017. pp. 15–20.

	10.	 Havighurst RJ. Successful Aging1. The Gerontologist. 1961;1(1):8–13. https://doi.org/10.1093/geront/1.1.8

	11.	 Croezen S, Avendano M, Burdorf A, van Lenthe FJ. Social participation and depression in old age: a fixed-effects analysis in 10 European coun-
tries. Am J Epidemiol. 2015;182(2):168–76. https://doi.org/10.1093/aje/kwv015 PMID: 26025236

	12.	 Shiba K, Torres JM, Daoud A, Inoue K, Kanamori S, Tsuji T, et al. Estimating the impact of sustained social participation on depressive symptoms 
in older adults. Epidemiology. 2021;32(6):886–95. https://doi.org/10.1097/EDE.0000000000001395 PMID: 34172690

	13.	 Choi E, Han K-M, Chang J, Lee YJ, Choi KW, Han C, et al. Social participation and depressive symptoms in community-dwelling older adults: 
Emotional social support as a mediator. J Psychiatr Res. 2021;137:589–96. https://doi.org/10.1016/j.jpsychires.2020.10.043 PMID: 33168196

	14.	 Gao Y, Jia Z, Zhao L, Han S. The Effect of activity participation in middle-aged and older people on the trajectory of depression in later life: National 
Cohort Study. JMIR Public Health Surveill. 2023;9:e44682. https://doi.org/10.2196/44682 PMID: 36951932

	15.	 Inoue K, Haseda M, Shiba K, Tsuji T, Kondo K, Kondo N. Social isolation and depressive symptoms among older adults: a multiple bias analysis 
using a longitudinal study in Japan. Ann Epidemiol. 2023;77:110–8. https://doi.org/10.1016/j.annepidem.2022.11.001 PMID: 36417983

	16.	 Kauppi M, Virtanen M, Pentti J, Aalto V, Kivimäki M, Vahtera J, et al. Social network ties before and after retirement: a cohort study. Eur J Ageing. 
2021;18(4):503–12. https://doi.org/10.1007/s10433-021-00604-y PMID: 34786012

	17.	 Lim-Soh JW, Lee Y. Social participation through the retirement transition: differences by gender and employment status. Res Aging. 2023;45(1):47–
59. https://doi.org/10.1177/01640275221104716 PMID: 35694800

	18.	 Noguchi T, Suzuki S, Nishiyama T, Otani T, Nakagawa-Senda H, Watanabe M, et al. Associations between work-related factors and happiness 
among working older adults: a cross-sectional study. Ann Geriatr Med Res. 2022;26(3):256–63. https://doi.org/10.4235/agmr.22.0048 PMID: 
36000265

	19.	 Sun Z, Wang Y, Chen X, Qian D. Association of workforce participation with depression among US older adults: results from NHANES 2005-2018. 
BMC Geriatr. 2025;25(1):77. https://doi.org/10.1186/s12877-025-05712-3 PMID: 39905307

	20.	 Yuan B, Zhang T, Li J. Late-life working participation and mental health risk of retirement-aged workers: how much impact will there be from social 
security system? J Occup Environ Med. 2022;64(7):e409–16. https://doi.org/10.1097/JOM.0000000000002561 PMID: 35673247

	21.	 Li W, Ye X, Zhu D, He P. The longitudinal association between retirement and depression: a systematic review and meta-analysis. Am J Epidemiol. 
2021;190(10):2220–30. https://doi.org/10.1093/aje/kwab125 PMID: 33913467

	22.	 OECD. Labor force participation rate. 2023 [cited 2025 May 22]. Available from: https://www.oecd.org/en/data/indicators/labour-force-participa-
tion-rate.html?oecdcontrol-48dba69563-var6=Y_GE65

	23.	 OECD. Poverty rate. 2022.

	24.	 OECD. Working Better with Age: Korea Paris: OECD; 2018 [cited 2025 May 22]. Available from: https://www.oecd.org/en/data/indicators/pover-
ty-rate.html

	25.	 Kang YW, Ko YS, Kim YJ, Sung KM, Kim HJ, Choi HY, et al. Korea community health survey data profiles. Osong Public Health Res Perspect. 
2015;6(3):211–7. https://doi.org/10.1016/j.phrp.2015.05.003 PMID: 26430619

	26.	 Son J, Sung P. Does a reciprocal relationship exist between social engagement and depression in later life? Aging Ment Health. 2023;27(1):70–80. 
https://doi.org/10.1080/13607863.2021.2024794 PMID: 34994262

	27.	 Adams KB, Leibbrandt S, Moon H. A critical review of the literature on social and leisure activity and wellbeing in later life. Ageing Soc. 
2010;31(4):683–712. https://doi.org/10.1017/s0144686x10001091

	28.	 Kim Y-M, Jang S-N, Cho S-I. Working hours, social engagement, and depressive symptoms: an extended work-life balance for older adults. BMC 
Public Health. 2023;23(1):2442. https://doi.org/10.1186/s12889-023-17072-x PMID: 38057776

	29.	 Park SJ, Choi H r, Choi J h, Kim K, Hong JP. Reliability and validity of the Korean version of the Patient Health Questionnaire-9 (PHQ-9). 2010.

	30.	 Shin C, Ko Y-H, An H, Yoon H-K, Han C. Normative data and psychometric properties of the Patient Health Questionnaire-9 in a nationally repre-
sentative Korean population. BMC Psychiatry. 2020;20(1):194. https://doi.org/10.1186/s12888-020-02613-0 PMID: 32354339

https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=02501&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=02501&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://kosis.kr/statHtml/statHtml.do?orgId=101&tblId=DT_1BPA002&vw_cd=MT_ZTITLE&list_id=&scrId=&seqNo=&lang_mode=ko&obj_var_id=&itm_id=&conn_path=E1&docId=02501&markType=S&itmNm=%EC%A0%84%EA%B5%AD
https://doi.org/10.15709/HSWR.2019.39.2.192
https://doi.org/10.1371/journal.pone.0251326
http://www.ncbi.nlm.nih.gov/pubmed/33983995
https://doi.org/10.1093/geront/1.1.8
https://doi.org/10.1093/aje/kwv015
http://www.ncbi.nlm.nih.gov/pubmed/26025236
https://doi.org/10.1097/EDE.0000000000001395
http://www.ncbi.nlm.nih.gov/pubmed/34172690
https://doi.org/10.1016/j.jpsychires.2020.10.043
http://www.ncbi.nlm.nih.gov/pubmed/33168196
https://doi.org/10.2196/44682
http://www.ncbi.nlm.nih.gov/pubmed/36951932
https://doi.org/10.1016/j.annepidem.2022.11.001
http://www.ncbi.nlm.nih.gov/pubmed/36417983
https://doi.org/10.1007/s10433-021-00604-y
http://www.ncbi.nlm.nih.gov/pubmed/34786012
https://doi.org/10.1177/01640275221104716
http://www.ncbi.nlm.nih.gov/pubmed/35694800
https://doi.org/10.4235/agmr.22.0048
http://www.ncbi.nlm.nih.gov/pubmed/36000265
https://doi.org/10.1186/s12877-025-05712-3
http://www.ncbi.nlm.nih.gov/pubmed/39905307
https://doi.org/10.1097/JOM.0000000000002561
http://www.ncbi.nlm.nih.gov/pubmed/35673247
https://doi.org/10.1093/aje/kwab125
http://www.ncbi.nlm.nih.gov/pubmed/33913467
https://www.oecd.org/en/data/indicators/labour-force-participation-rate.html?oecdcontrol-48dba69563-var6=Y_GE65
https://www.oecd.org/en/data/indicators/labour-force-participation-rate.html?oecdcontrol-48dba69563-var6=Y_GE65
https://www.oecd.org/en/data/indicators/poverty-rate.html
https://www.oecd.org/en/data/indicators/poverty-rate.html
https://doi.org/10.1016/j.phrp.2015.05.003
http://www.ncbi.nlm.nih.gov/pubmed/26430619
https://doi.org/10.1080/13607863.2021.2024794
http://www.ncbi.nlm.nih.gov/pubmed/34994262
https://doi.org/10.1017/s0144686x10001091
https://doi.org/10.1186/s12889-023-17072-x
http://www.ncbi.nlm.nih.gov/pubmed/38057776
https://doi.org/10.1186/s12888-020-02613-0
http://www.ncbi.nlm.nih.gov/pubmed/32354339


PLOS One | https://doi.org/10.1371/journal.pone.0342299  March 5, 2026 14 / 14

	31.	 Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief depression severity measure. J Gen Intern Med. 2001;16(9):606–13. https://doi.
org/10.1046/j.1525-1497.2001.016009606.x PMID: 11556941

	32.	 Inagaki M, Ohtsuki T, Yonemoto N, Kawashima Y, Saitoh A, Oikawa Y, et al. Validity of the Patient Health Questionnaire (PHQ)-9 and PHQ-2 in 
general internal medicine primary care at a Japanese rural hospital: a cross-sectional study. Gen Hosp Psychiatry. 2013;35(6):592–7. https://doi.
org/10.1016/j.genhosppsych.2013.08.001 PMID: 24029431

	33.	 Organization IL. Resolution concerning statistics of work, employment and labour underutilization. 19th International Conference of Labour Statisti-
cians. Geneva: ILO; 2013.

	34.	 Chang P-J, Wray L, Lin Y. Social relationships, leisure activity, and health in older adults. Health Psychol. 2014;33(6):516–23. https://doi.
org/10.1037/hea0000051 PMID: 24884905

	35.	 Yoon H, Lee WS, Kim K-B, Moon J. Effects of leisure participation on life satisfaction in older Korean adults: a panel analysis. Int J Environ Res 
Public Health. 2020;17(12):4402. https://doi.org/10.3390/ijerph17124402 PMID: 32575433

	36.	 Min J, Ailshire J, Crimmins EM. Social engagement and depressive symptoms: do baseline depression status and type of social activities make a 
difference? Age Ageing. 2016;45(6):838–43. https://doi.org/10.1093/ageing/afw125 PMID: 27496942

	37.	 Mackenzie CS, Abdulrazaq S. Social engagement mediates the relationship between participation in social activities and psychological distress 
among older adults. Aging Ment Health. 2021;25(2):299–305. https://doi.org/10.1080/13607863.2019.1697200 PMID: 31818117

	38.	 Lin SA, Xu X, Liu Y, Ai B. Mechanism of the impacts of older adults social participation on their health. Front Public Health. 2024;12:1377305. 
https://doi.org/10.3389/fpubh.2024.1377305 PMID: 39171306

	39.	 Cheng S-T, Lee CKL, Chan ACM, Leung EMF, Lee J-J. Social network types and subjective well-being in Chinese older adults. J Gerontol B Psy-
chol Sci Soc Sci. 2009;64(6):713–22. https://doi.org/10.1093/geronb/gbp075 PMID: 19820232

	40.	 Kim YB, Lee SH. Social support network types and depressive symptoms among community-dwelling older adults in South Korea. Asia Pac J 
Public Health. 2019;31(4):367–75. https://doi.org/10.1177/1010539519841287 PMID: 30966800

	41.	 Park NS, Jang Y, Lee BS, Chiriboga DA, Chang S, Kim SY. Associations of a social network typology with physical and mental health risks among 
older adults in South Korea. Aging Ment Health. 2018;22(5):631–8. https://doi.org/10.1080/13607863.2017.1286456 PMID: 28290722

	42.	 Nakagomi A, Tsuji T, Saito M, Ide K, Kondo K, Shiba K. Social isolation and subsequent health and well-being in older adults: A longitudinal 
outcome-wide analysis. Soc Sci Med. 2023;327:115937. https://doi.org/10.1016/j.socscimed.2023.115937 PMID: 37167920

	43.	 Ruan H, Shen K, Chen F. Negative life events, social ties, and depressive symptoms for older adults in China. Front Public Health. 2022;9:774434. 
https://doi.org/10.3389/fpubh.2021.774434 PMID: 35127620

	44.	 Mandal B, Roe B. Job loss, retirement and the mental health of older Americans. J Ment Health Policy Econ. 2008;11(4):167–76. PMID: 19096091

	45.	 Cheng Y, Lan J, Ci Q. Employment and mental health of the chinese elderly: evidence from CHARLS 2018. Int J Environ Res Public Health. 
2023;20(4):2791. https://doi.org/10.3390/ijerph20042791 PMID: 36833488

	46.	 Glass TA, De Leon CFM, Bassuk SS, Berkman LF. Social engagement and depressive symptoms in late life: longitudinal findings. J Aging Health. 
2006;18(4):604–28. https://doi.org/10.1177/0898264306291017 PMID: 16835392

	47.	 Park YS, Kim BSK. Asian and European American cultural values and communication styles among Asian American and European American 
college students. Cultur Divers Ethnic Minor Psychol. 2008;14(1):47–56. https://doi.org/10.1037/1099-9809.14.1.47 PMID: 18230000

	48.	 Cui V, Vertinsky I, Robinson S, Branzei O. Trust in the workplace: the role of social interaction diversity in the community and in the workplace. Bus 
Soc. 2015;57(2):378–412. https://doi.org/10.1177/0007650315611724

	49.	 Saade S, Parent-Lamarche A, Bazarbachi Z, Ezzeddine R, Ariss R. Depressive symptoms in helping professions: a systematic review of preva-
lence rates and work-related risk factors. Int Arch Occup Environ Health. 2022;95(1):67–116. https://doi.org/10.1007/s00420-021-01783-y PMID: 
34686912

	50.	 Li J, Yuan B, Lan J, Huang X. How late-life working affects depression among retirement-aged workers? An examination of the influence 
paths of job-related (non-job-related) physical activity and social contact. J Occup Environ Med. 2022;64(8):e435–42. https://doi.org/10.1097/
JOM.0000000000002572 PMID: 35672917

	51.	 Queiroz BL. Public pensions, economic development, and the labor force participation of older adults in Latin America in 1990–2010. IJPS. 
2017;3(1). https://doi.org/10.18063/ijps.2017.01.008

	52.	 Kordi KLFDI. 20 years history of senior employment and social activity support program. In: Welfare MoHA, editor. 2024.

	53.	 Park Y, Jegal D, Kim B. The study on the effectiveness of senior employment program -focused on the type of senior employment program and the 
length of participation period. Korean J Local Govern Stud. 2016;20(1):261–86. https://doi.org/10.20484/klog.20.1.11

	54.	 Kwak Y, Kim Y. Health-related quality of life and mental health of elderly by occupational status. Iran J Public Health. 2017;46(8):1028–37. PMID: 
28894703

https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
http://www.ncbi.nlm.nih.gov/pubmed/11556941
https://doi.org/10.1016/j.genhosppsych.2013.08.001
https://doi.org/10.1016/j.genhosppsych.2013.08.001
http://www.ncbi.nlm.nih.gov/pubmed/24029431
https://doi.org/10.1037/hea0000051
https://doi.org/10.1037/hea0000051
http://www.ncbi.nlm.nih.gov/pubmed/24884905
https://doi.org/10.3390/ijerph17124402
http://www.ncbi.nlm.nih.gov/pubmed/32575433
https://doi.org/10.1093/ageing/afw125
http://www.ncbi.nlm.nih.gov/pubmed/27496942
https://doi.org/10.1080/13607863.2019.1697200
http://www.ncbi.nlm.nih.gov/pubmed/31818117
https://doi.org/10.3389/fpubh.2024.1377305
http://www.ncbi.nlm.nih.gov/pubmed/39171306
https://doi.org/10.1093/geronb/gbp075
http://www.ncbi.nlm.nih.gov/pubmed/19820232
https://doi.org/10.1177/1010539519841287
http://www.ncbi.nlm.nih.gov/pubmed/30966800
https://doi.org/10.1080/13607863.2017.1286456
http://www.ncbi.nlm.nih.gov/pubmed/28290722
https://doi.org/10.1016/j.socscimed.2023.115937
http://www.ncbi.nlm.nih.gov/pubmed/37167920
https://doi.org/10.3389/fpubh.2021.774434
http://www.ncbi.nlm.nih.gov/pubmed/35127620
http://www.ncbi.nlm.nih.gov/pubmed/19096091
https://doi.org/10.3390/ijerph20042791
http://www.ncbi.nlm.nih.gov/pubmed/36833488
https://doi.org/10.1177/0898264306291017
http://www.ncbi.nlm.nih.gov/pubmed/16835392
https://doi.org/10.1037/1099-9809.14.1.47
http://www.ncbi.nlm.nih.gov/pubmed/18230000
https://doi.org/10.1177/0007650315611724
https://doi.org/10.1007/s00420-021-01783-y
http://www.ncbi.nlm.nih.gov/pubmed/34686912
https://doi.org/10.1097/JOM.0000000000002572
https://doi.org/10.1097/JOM.0000000000002572
http://www.ncbi.nlm.nih.gov/pubmed/35672917
https://doi.org/10.18063/ijps.2017.01.008
https://doi.org/10.20484/klog.20.1.11
http://www.ncbi.nlm.nih.gov/pubmed/28894703

