
Social Engagement, Health, and Changes in
Occupational Status: Analysis of the Korean Longitudinal
Study of Ageing (KLoSA)
Jin-young Min1, Kyung-jong Lee2, Jae-beom Park2, Sung-il Cho3, Shin-goo Park4, Kyoungbok Min2*

1 Institute of Health and Environment, Seoul National University, Chongno-gu Yongeun-dong 28, Seoul, Republic of Korea, 2Department of Occupational and

Environmental Medicine, Ajou University School of Medicine, Suwon, Republic of Korea, 3Department of Epidemiology, School of Public Health and Institute of Health

and Environment, Seoul National University, Seoul, Republic of Korea, 4Department of Occupational and Environmental Medicine, Inha University Hospital, Incheon,

Republic of Korea

Abstract

Background: We focused on whether changes in the occupational status of older male adults can be influenced by social
engagement and health status measured at the baseline.

Methods: This study used a sample of the Korean Longitudinal Study of Aging (KLoSA), and the study population was
restricted to 1.531 men who were aged 55 to 80 years at the 2006 baseline survey and participated in the second survey in
2008. Social engagement and health status, measured by the number of chronic diseases, grip strength, and depressive
symptoms as well as covariates (age, marital status, educational level, and household income) were based on data from the
2006 baseline survey. Occupational engagement over the first and second survey was divided into four categories:
‘consistently employed’ (n = 892), ‘employed-unemployed’ (n = 152), ‘unemployed-employed’ (n = 138), and ‘consistently
unemployed’ (n = 349).

Results: In the multinomial model, the ‘consistently employed’ and ‘unemployed-employed’ groups had significantly higher
social engagement (1.19 and 1.32 times, respectively) than the referent. The number of chronic diseases was significantly
associated with four occupational changes, and the ‘unemployed-employed’ had the fewest chronic conditions.

Conclusion: Our finding suggests that social engagement and health status are likely to affect opportunities to continue
working or to start working for older male adults.
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Introduction

Occupation is central to fulfillment and socialization in people’s

lives. From personal reasons to social and economic outcomes,

individuals place values on their occupation, and this value has

a direct and indirect effect on many aspects of human of well-

being.

In particular, the significance of occupation might be more

distinct among older people, because their vulnerabilities in health,

employment, and social ties emphasize the positive aspects of work

(i.e., economic independence, social support, and emotional

recognition) [1]. Thus, occupation can be considered as a key

component in successful aging [2]. Furthermore, a decline in the

fertility rate and an increases in longevity are contributing to the

population becoming older, and social expenditures for medical,

welfare, and security for the elderly are increasing. Thus, the

importance of occupation is extending beyond private needs to

a broader social context [3].

Many studies have highlighted the role of occupation in

determining health and economic well-being among older people.

Key findings have shown that occupational experience is

associated with health status and cognitive functions [4–8]. There

is increasing evidence to suggest the relevance of retirement or

involuntary job loss on subsequent health and economic outcomes

among older adults [9–11]. Strategies to employ older persons

continue to be established [3].

Despite multilateral efforts, unresolved issues remain in the

relationship between aging and occupation. For example,

although a recent trend in the labor market has encouraged the

employment of older workers, individual’s capacity for employ-

ment may vary. The differences are likely to be derived from

individual’s own backgrounds and abilities. Therefore, what are

the characteristics of older people that predict their success or

failure in securing employment? In this study, we focused on social

engagement and health status as major determinants and in-

vestigated whether these factors influence occupational status in

older male adults. Several studies have shown beneficial effects

social engagement on physical and mental health outcomes and on

slowing cognitive decline among older adults [12–14]. Considering
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that improving physical and mental fitness may be essential for

older adults to perform their job functions, social engagement may

be a significant indicator to continue working or to start working

for older adults. Occupational status was evaluated by changes in

occupational engagement over the study periods. The four

employment groups used were ‘consistently employed’, ‘employed

and unemployed’, ‘unemployed and employed’ and ‘consistently

unemployed’.

Methods

Data Collection and Participants
This study uses a sample from the first and second wave data of

the Korean Longitudinal Study of Aging (KLoSA) [15]. The

KLoSA is being conducted by the Korea Labor Institute to collect

the basic data needed to devise and implement effective social and

economic policies that address emerging trends related to

population aging. It will be repeated every even-numbered year.

This original KLoSA study population comprised South

Korean adults aged 45 years or older who lived in 15 large

administrative areas. In the first baseline survey in 2006, 10,254

individuals in 6,171 households (1.7 per household) were inter-

viewed using the Computer-Assisted Personal Interviewing meth-

od. The second survey in 2008 followed up with 8,688 subjects

who represented 86.9% of the original panel, with the exception of

254 decedents; this group was composed of 3767 men and 4921

women.

For this study, we restricted our population to men because the

majority of women in this cohort did not work. The KLoSA

sample initially included 2,535 men who were aged 55 to 80 years

old at the 2006 baseline survey and participated in the 2008

second survey. Of these participants, we additionally excluded 177

subjects with no occupational information and 826 subjects who

wanted to retire or were retired voluntarily, leaving a final sample

of 1531older male adults. We excluded women Majority of women

in this cohort did not work.

Korean Longitudinal Study of Aging (KLoSA) is a National

public database (website: http://www.kli.re.kr/klosa/en/about/

introduce.jsp). The data had ID but was anonymized. The system

of identities was totally designated to protect subjects. Study

protocol was approved by ethics review board of the Ajou

University Hospital. The review was conducted by the rightful

process. Participants had to read and sign an agreement form

before participating in the KLOSA study, and agreed to be used in

further scientific research.

Changes in Occupational Engagement Over the Two-
year Period

We divided changes in occupational engagement between the

first and second survey into four categories: ‘consistently

employed’, ‘employed-unemployed’, ‘unemployed-employed’,

and ‘consistently unemployed’. ‘Consistently employed’ (n = 892)

included people who had been consistently working during the

two-year period, and ‘Consistently unemployed’ (n = 349) included

people who had never worked during these years. ‘Employed-

unemployed’ (n = 152) included people who had worked the first

year, but had not worked since, and ‘unemployed-employed’

(n = 138) included people who did not work during first year, but

started working at the some point during the two-year period.

Measurements
All variables related to subjects’ characteristics, except occupa-

tion, were based on data from the 2006 baseline survey.

Social engagement. Social engagement’ included formal

social engagements and social interactions with other friends and

relatives. The presence of formal social engagement was measured

with the following question: ‘‘I am participating in ‘religious

organizations’; ‘fraternal organizations’; ‘leisure, culture, or sports

clubs’; ‘school or family reunions’; ‘voluntary or charity work’;

‘political organizations’, or ‘others’. Each item was coded ‘Yes’ or

‘No’. In addition, social interaction was measured based on the

question, ‘‘Do you have close friends, relatives, or neighborhood

friends? How often do you get together with them?’’. If subjects

responded with either of the two items, ‘I hardly ever see them in

a year’ or ‘There is no such person’, they were assumed as having

no social interaction. Other responses (i.e., almost every day, once

a week, two or three times a week, once a month, every two weeks,

once or twice a year, three or five times a year, and once every two

months) lead to the assumption that they have social interaction.

Positive responses on questions pertaining to formal social

engagements or social interaction were summed.

Health status. Health status was measured by grip strength,

depression scale, and the number of chronic diseases. Grip

strength was measured by a handgrip dynamometer (Model

number: NO6103, Manufacturer: TANITA, Japan). The test was

performed in a sitting position with the elbow flexed at 90u on both

the right and left sides. The mean strength was calculated from

grip strength on both sides. If subjects could not perform the grip

test, the value from the other hand was used for the analysis. We

evaluated depression using the 10-item short form of the Center

for Epidemiological Studies Depression tool (CES-D10). The

CES-D10 is a screening tool for assessing depressive symptoms,

and it contains two positive items (feel pretty good, overall

satisfied), and eight negative items (loss of interest, trouble

concentrating, feeling depressed, feeling tried or having low

energy, being afraid of something, having trouble falling asleep,

feeling alone, and feeling down on yourself) [16]. The score is

assigned a value of zero, one, two, or three, (reversed for positive

items), and higher scores indicates greater depressive symptoms.

The number of chronic diseases was measured by self-reported

disease histories. Respondents reported one or more physician-

diagnosed diseases, including hypertension, diabetes mellitus,

cardiac disorders, gastrointestinal diseases, arthritis, cancer, lung

disease, and stroke.

Covariates. We used age, marital status (married, widow/

divorced, unmarried), educational level (elementary school or less,

middle school, high school, college or more), and household

income as covariates.

Statistical Analysis
Employment group was divided into four categories: ‘consis-

tently employed’, ‘employed-unemployed’, ‘unemployed-em-

ployed’, and ‘consistently unemployed’. We listed frequencies

and means (6SD) of the baseline characteristics of the participants

and compared them to the four categories using chi-squared tests

and ANOVA (Table 1). To explore whether changes in

occupational engagement were associated with social engagement,

grip strength, CES-D, and the presence of chronic diseases, least

square (LS) means and standard errors were calculated according

to the four occupational categories, controlling for age, marital

status, educational level, and household income (Figure 1).

Subsequently, we performed a multinomial logit regression model

to estimate the relationship between social engagement, health

status, and changes in occupational engagements over the two

years. The logit model was adjusted for age, marital status,

educational level, and household income: age and income were

entered into the model as continuous variables, and all other

Social Engagement, Health, and Occupational Change
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Figure 1. Least squares means and standard errors for social engagement, the number of chronic diseases, grip strength, and CES-
D according to changes in occupational status; A-‘Consistently employed’, B-‘Employed-unemployed’, C-‘Unemployed-employed’,
D-‘Consistently unemployed’.
doi:10.1371/journal.pone.0046500.g001
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covariates were entered as categorical variables. The odds ratio

(OR) was obtained by taking the exponent of the estimated

coefficients. Statistical analyses were carried out with SAS

software, version 9.1 (SAS institute, Inc., Cary, North Carolina).

Results

Table 1 showed the general characteristics upon the baseline

survey of the study population according to occupational changes.

About half of the subjects were included in the ‘consistently

employed’ group, and only 19 percent experienced occupational

changes. The mean age of across all groups was 65.7 years old,

and the ‘consistently unemployed’ group was the oldest. The

average number of social engagement was across all groups 2.0,

and the ‘consistently unemployed’ reported the lowest social

engagement. The ‘consistently unemployed’ group also reported

the largest number of chronic diseases (1.14), whereas the

‘consistently employed’ had the fewest chronic diseases (0.76).

Subjects who worked at the baseline survey had higher grip

strength and fewer depressive symptoms than those who did not

work at the baseline. The mean income of the ‘consistently

employed’ and ‘employed and unemployed’ was higher than the

‘consistently unemployed’ and ‘unemployed and employed’. The

proportions of married men (88–95%), widowed/divorced, and

never married, in that order, among four groups were the highest.

About half of the ‘unemployed and employed’ and ‘consistently

unemployed’ and were in the least-educated categories, whereas

nearly one-third of participants in the other groups had the lowest

level of education. The distributions of all variables differed

significantly among the four groups.

Figure 1 showed the least square means of social engagement,

the number of chronic diseases, grip strength, and depressive

symptoms, according to occupational changes. Each mean value

was adjusted by age, income, marital status, and educational level.

Social engagement varied by employment group: it was highest in

the ‘unemployed and employed’ group, followed by ‘consistently

employed’, ‘employed and unemployed’ and ‘consistently un-

employed’, in that order. The number of chronic diseases was

lowest in the ‘unemployed and employed’ group and highest in the

‘consistently unemployed’ group. Subjects with a job at the

baseline survey had relatively stronger hand-grip strength and less

depressive symptoms than those without a job at the time. The

‘consistently unemployed’ were the worst in terms of social

engagement and health status compared with the other employ-

ment groups.

To confirm the role that social engagement and health play in

occupational changes, we did multinomial logit analysis control-

ling for variables, and the results are shown in Table 2. In the

multinomial logit model, a value less than one explains that social

engagement and health status reduce the likelihood of the specific

changes in occupational status, compared with the ‘consistently

unemployed’ that was used as a reference. All variables, with the

exception of changes in occupational status, were measured at the

baseline survey, and occupational changes included the changes

for two study periods. According to this model, the ‘consistently

employed’ and ‘unemployed and employed’ groups had signifi-

cantly more instance of social engagement (1.32 and 1.39 times,

respectively) than the reference group. After adjusting for health

outcomes including the number of chronic diseases, the hand grip

strength, and depressive symptoms, the results remained robust:

the corresponding ORs (95% CIs) were 1.19 (95% CI, 1.01–1.39)

for ‘consistently employed’ and 1.32 (95% CI, 1.04–1.68) for

‘unemployed-employed’. The number of chronic diseases was

significantly associated with all four changes in occupational status,

and the ‘unemployed and employed’ group had the fewest chronic

conditions. Subjects who were consistently unemployed had lower

levels of hand-grip strength and higher levels of depressive

symptoms at baseline compared with the ‘consistently employed’

and ‘employed and unemployed’ groups.

Discussion

We explored whether social engagement and health status were

associated with changes in occupational status in older male adults.

Table 1. General characteristics at the baseline survey of study population according to changes in occupational status.

‘Consistently
employed’ (n=892)

‘Employed and
Unemployed’ (n =152)

‘Unemployed and
employed’ (n =138)

‘Consistently
unemployed’ (n =349) p-value

Age (years) 62.37 (5.66) 64.04 (5.41) 63.99 (6.17) 67.64 (6.36) ,0.0001

Social engagement 2.15 (1.06) 2.01 (1.08) 1.98 (0.99) 1.66 (1.02) ,0.0001

Chronic disease 0.76 (0.93) 0.88 (1.01) 0.72 (1.09) 1.14 (1.11) ,0.0001

Hand grip strength 32.73 (6.05) 32.24 (5.63) 30.92 (6.49) 28.46 (6.49) ,0.0001

CES-D 5.10 (3.80) 5.35 (4.30) 7.18 (5.52) 8.04 (4.92) ,0.0001

Income (won) 2128.28 (2104.74) 2278.22 (2790.33) 1032.81 (1552.74) 1160.41 (1450.75) ,0.0001

Marital status, n (%)

Married 845 (94.73) 143 (94.08) 124 (89.86) 308 (88.25) 0.0001

Widowed or divorced 46 (5.16) 7 (4.61) 14 (10.14) 35 (10.03)

Never married 1 (0.11) 2 (1.32) 0 (0) 6 (1.72)

Education, n (%)

Elementary school or
less

303 (33.97) 52 (34.21) 76 (55.07) 194 (55.58) ,0.0001

Middle school 206 (23.09) 32 (21.05) 18 (13.04) 68 (19.48)

High school 265 (29.71) 49 (32.24) 38 (27.54) 58 (16.62)

College or more 118 (13.23) 19 (12.5) 6 (4.35) 29 (8.31)

Data represent mean values (SD).
doi:10.1371/journal.pone.0046500.t001
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We found that social engagement and chronic conditions affected

occupational changes in the future, controlling for potential

confounders. Specifically, involvement in social engagement was

significantly associated with the possibility to keep working or start

working later, and the ‘consistently unemployed’ group showed

the lowest level of social engagement. There were small differences

in the number of chronic diseases among those who had at least

one occupational experience (i.e., ‘consistently employed’, ‘em-

ployed and unemployed’, and ‘unemployed and employed’) over

the study period, but there was a large difference between the

‘continuously unemployed’ group and the others. Notably,

individuals included in the ‘unemployed and employed’ group

reported the best social engagement and least chronic conditions,

whereas the ‘consistently unemployed’ group had the worst

chronic conditions. Thus, in considering social policies that

encourage older workers and their personal needs from the

perspective of occupational benefits, it is important to consider

that older men who are more socially engaged and have fewer few

chronic diseases are more likely to enjoy positive changes in

occupational status. These factors play a pivotal role in the

employment of older adults.

Interpreting the association between grip strength, CES-D, and

occupational changes is not straightforward. Grip strength and

depressive symptoms may be more affected by whether people

have a job during the survey period. For example, employed

persons (‘consistently employed’ and ‘employed and unemployed’)

had stronger hand grip and lower depressive scores than

unemployed persons (‘consistently unemployed’ and ‘unemployed

and employed’) at the baseline. However, it is notable that subjects

with the weakest grip strength and the most depressive symptoms

at the baseline stayed at ‘continuously unemployed’, mirroring our

findings with social engagement and chronic diseases in this group.

From this result, the impact of grip strength and depressive

symptoms on changes in occupational status may be small, but low

grip strength and a high level of depressive symptoms may

negatively affect one’s ability to secure a job.

Although the exact relationship between social engagement,

health status, and occupational change is unclear, we hypothesized

that the mechanism may be based on better health, cognition, and

emotional support. Social engagement is a major activity of daily

life, implying a reciprocal connection between people and their

communities. A socially engaging lifestyle has been associated with

improved cognitive functioning [17–19] and better health

[12,20,21]. Although findings on the effect of social engagement

on cognitive function are contradictory, many researchers have

supported the theory that a lack of social interaction engenders

more significant cognition decline relative to older people with

more social interactions. Berkman et al. (2000) has stressed that

social engagement through communication and participation is

very useful for stimulating and maintaining cognitive capacities in

old age [13]. Social engagement is also related to health issues

among older adults; the more social involvement, the lower the

risk of mortality [14,22], disability [12–14,21–23], depressive

symptoms [24,25], and loss of motor function [26]. Mendes de

Leon et al. (2003) pointed out that involvement in social

engagement enables individuals to modify the effects of age-

related diseases [23]. Further, greater social engagement can

increase emotional support from other people [17,27]. Thus,

benefits from social engagement, such as ‘better health and

cognition’, and ‘improved emotional support’, might affect

changes in occupational status of the elderly. In our study, social

engagement may have conferred advantages to subjects who had

not worked during the first year but started to work during the

two-year study period.

The impact of health status on changes in occupational

engagement can be understood through a similar relationship

between social engagement and occupational changes. Several

studies have found that a reduction in hand-grip strength can

predict increased disability, cognitive decline, health complica-

tions, and mortality [28–32]. High levels of depressive symptoms

and chronic conditions are also considered as independent risk

factors for these events [33–35]. It is widely recognized that health

status can be influenced by social and emotional supports [13,36].

In light of established circumstances, we cannot conclusively

prove how social engagement and health status affected occupa-

tional status in the current study. While the positive influences of

social engagement, strong grip strength, low level of depressive

symptoms, and few chromic diseases are not exclusive, the benefit

likely stems from a combination of these variables.

The strengths of this study lie in its prospective design, which

allowed us to assess the effect of social engagement and health

status at baseline and chart further changes in occupational status.

Additionally, we regarded occupational status as an outcome

variable rather than a cause; this approach differs from previous

studies that have evaluated the direct or indirect effect of

Table 2. Estimated impact of social engagement, chronic
disease, grip strength, and depressive symptoms on
transitions of occupational status.

OR (95% CI) p-value

Social Engagement

Social engagement adjusted for age, sex, marriage, and income

‘Consistently employed’ 1.32 (1.14–1.53) 0.0003

‘Employed and Unemployed’ 1.19 (0.97–1.47) 0.1021

‘Unemployed and employed’ 1.39 (1.12–1.74) 0.0003

‘Consistently unemployed’ 1.00 (reference)

Social engagement further adjusted for health outcomes*

‘Consistently employed’ 1.19 (1.01–1.39) 0.0033

‘Employed and Unemployed’ 1.07 (0.86–1.34) 0.5310

‘Unemployed and employed’ 1.32 (1.04–1.68) 0.0210

‘Consistently unemployed’ 1.00 (reference)

Chronic Disease**

‘Consistently employed’ 0.83 (0.72–0.94) 0.0049

‘Employed and Unemployed’ 0.87 (0.71–1.06) 0.1704

‘Unemployed and employed’ 0.74 (0.60–0.92) 0.0076

‘Consistently unemployed’ 1.00 (reference)

Hand Grip strength**

‘Consistently employed’ 1.05 (1.02–1.08) 0.0011

‘Employed and Unemployed’ 1.05 (1.01–1.09) 0.0251

‘Unemployed and employed’ 1.03 (0.99–1.08) 0.1065

‘Consistently unemployed’ 1.00 (reference)

CES-D**

‘Consistently employed’ 0.90 (0.87–0.93) ,.0001

‘Employed and Unemployed’ 0.91 (0.87–0.96) 0.0005

‘Unemployed and employed’ 0.97 (0.93–1.01) 0.1051

‘Consistently unemployed’ 1.00 (reference)

*Health outcomes included chronic disease, hand grip strength, and CES-D.
**adjusted by age, sex, marriage, and income.
doi:10.1371/journal.pone.0046500.t002
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occupation on health-related problems and treated occupation as

a social determinant of health [4–8]. In response to the demands of

the demographic shift caused by low fertility rates and increased

longevity in adults, policy makers in many countries have set an

agenda to increase the participation of older people in the labor

market. The social welfare system and the labor market have

primary responsibility for effectiveness from a policy perspective,

but an older individual’s choice to continue, quit, or start working

may have close links with his or her capability and potential.

Therefore, it is important to recognize individual-level factors that

affect employment of older people so that the policies are

appropriate for both older adults and society. Here, we reported

social engagement and health status as important individual

factors that influence changes in the occupational status of older

men, especially in subjects who are going to start work.

Despite the advantages of this study, several limitations should

be considered when the results are interpreted. First, the period of

two years for changes in occupational status might not be sufficient

to reflect overall changes. However, occupational periods of older

adults may be relatively short due to individual health problems or

changeable working environments. A rather short time of

occupational changes may be practical for the type of analysis

undertaken in this study. Second, because changes in occupational

status were estimated by only one question (i.e., whether he/she is

engaged in work) in the two surveys, we cannot capture changes in

occupational status that occurred in the middle of the first wave

and the second wave. This is likely to reflect only phenomena that

occurred at the survey time. For example, one person worked at

the first wave and stopped working thereafter, then restarted work

just before the second wave. This person would be categorized as

‘consistently employed’, even though he did not work continu-

ously. Other complex changes can possibly occur. However, in our

sample, most of the older male adults (more than 95%) reported

that they had a single change in occupation during the study

period. When we performed a secondary analysis after removing

the person with multiple changes, the results were similar (social

engagement fully adjusted model; 1.19 (95% CI, 1.02–1.40) for

‘consistently employed’ and 1.34 (95% CI, 1.06–1.70) for ‘un-

employed-employed’). Third, there is a lack of information about

whether the unemployed participants were in fact seeking

occupational opportunities in this study. According to the Ministry

of Health and welfare (2008), however, more than 30% of

unemployed older adults want and need to work mainly because of

economic difficulties. Within this context, the need of employment

for older adults has been emphasized. Fourth, this study sample

was drawn from a representative sample of Koreans, but the

population we focused on was older men. These findings might not

be applicable to other subpopulations due to large differences in

their life course. In Korea, older men generally pursued an

occupation, shouldered the responsibility for the family economy,

and reached retirement at a certain age. The life course of these

men may provide a positive attitude for working when they reach

old age, and they may be familiar with working. In contrast, most

women have devoted themselves to family life and have largely

assumed their expected role as a homemaker. As women reach old

age, they may show a relatively passive attitude toward working.

This difference between the sexes may result in different

determinants of occupational changes; thus, the current study

included only men in its study population. Another limitation is

that evaluations on social engagement, depressive symptoms, and

the presence of chronic diseases were done by brief questionnaires.

We did not include the details (i.e., frequencies, types) of social

engagement or clinical information on depression or chronic

diseases in this analysis. The addition of these variables could

affect our observed findings. Additionally, the possibility of omitted

variable bias and heterogeneity within the four categories of

occupational status is likely.

Finally, our finding suggests that social engagement and health

status are likely to affect opportunities to continue working or to

start working for older male adults. We believe that identifying

individual components affecting employment and/or unemploy-

ment among older adults will be essential for preparing for their

golden years and establishing a policy direction for the elderly.
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