1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Sociol Perspect. Author manuscript; available in PMC 2021 January 04.

-, HHS Public Access
«

Published in final edited form as:
Sociol Perspect. 2020 August ; 63(4): 608-629. doi:10.1177/0731121419892622.

Productive Activities and Risk of Cognitive Impairment and
Depression: Does the Association Vary by Gender?

Haena Leel, Shannon Ang23
luniversity of Southern California, Los Angeles, CA, USA

2University of Michigan, Ann Arbor, MI, USA

SNanyang Technological University, Singapore, Singapore

Abstract

We examine how labor together with social participation protects against cognitive impairment
and depression, with a focus on gender differences. Data are drawn from four waves of the Korean
Longitudinal Study of Aging (2006—-2012). Both paid work and unpaid work are considered labor
participation. Social participation includes the frequency of participation in formal social
institutions, religious groups, grandparenting, and interactions with family and friends. Using
growth curve models, we find that social and labor participation are independently associated with
outcomes and effects vary by gender. Religious group activity was beneficial only for women,
whereas inability to work was detrimental for men only. Informal social gatherings and labor
participation, paid or unpaid, were beneficial for both genders. Findings on gender differences
highlight how social identities can shape social roles and confine activity space, and productive
engagement, affecting outcomes for mental health in later life.
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Introduction

Remaining active and productive is critical for older adults to maintain their health and well-
being. In fact, participation in various social and economic activities has long been
considered an important factor that contributes to “Successful Aging” (Rowe and Kahn
1997). Attendance at family gatherings, volunteering, civic engagement, caregiving, and
labor force participation have all been linked to better health outcomes in later life (for a
review, Adams, Leibbrandt, and Moon 2011; Staudinger et al. 2016), especially cognitive
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and mental health. Prior studies suggest that participation in these activities may provide
opportunities to access material and/or psychosocial resources, maintain identity and self-
worth, and reduce stress and loneliness, all of which are important pathways to remaining
healthy at older ages.

Health benefits of activity participation have received growing attention particularly in
societies undergoing the significant demographic shift to an aging society, such as South
Korea (Korea hereinafter). Korea is projected to have one of the oldest populations in the
world by 2050, with more than 30% of the population aged 65 years and over (Keese 2006;
Kwon 2008). As a result, age-related mental and neurological disorders have become major
public health challenges in Korea. The most common mental and neurological disorders in
this age group are dementia and depression, affecting approximately 10% to 30% of Korean
older adults (Kim et al. 2011; Park et al. 2012; Statistics Korea 2011). Both conditions are
more prevalent among women than men. This is particularly problematic as social spending
on long-term health care is limited in Korea, resulting in inadequate social protection for the
health of the aging population (Yoon 2013), especially for older women who tend to outlive
men.

Several studies have examined the impact of activity participation on these health problems,
with an aim to create interventions to reduce further disparities. However, the evidence is
inconclusive. Previous work in the Korean literature has focused largely on social
participation without much attention to labor participation as an important (and
simultaneously) contributing factor, although a large proportion of Korean older adults still
remain in or have reentered the labor force. Senior labor force participation in Korea is the
second highest among Organisation for Economic Co-operation and Development (OECD)
countries, and is far more common than in the West. Despite the large number of older
workers, however, empirical evidence on work and mental health in late adulthood in the
Korean context is largely limited. It is also unknown how labor and social participation
matter simultaneously for mental health, although there is a growing recognition that
engaging in more than one domain of activity participation provides significant health
benefits (Glass et al. 2006; Morrow-Howell et al. 2014). Furthermore, little is known about
the role of gender, although Korean older women likely experience social and labor
participation differently compared with men, given limited access due to a gender division of
labor deeply rooted in traditional Korean culture. If men and women are socially expected to
engage in different types of participation, health benefits from each type of participation are
likely to vary by gender.

We extend prior work by considering social and labor participation simultaneously, using
four waves of the Korean Longitudinal Study of Aging (2006-2012). We focus on the
occurrence of cognitive impairment and depression over a six-year period as important
markers of poor later-life health. Because we expect that patterns of activity participation
may differ by gender, we stratify the sample by gender. We posit that gender differences in
the association between activity participation and the measured outcomes may be partly
attributed to different life experiences and opportunities available for men and women over
the life course.
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Background

Social Participation, Psychosocial Resources, and Mental Health

Several established theories in social science, including social engagement theory (Lemon,
Bengtson, and Peterson 1972) and the successful aging model (Rowe and Kahn 1997),
emphasize that social participation is critical for the lives of older adults. These theories
define social participation as attending organized groups or gatherings. Social participation
includes group activities that are formally organized in institutional contextsto do things
together such as attending religious services, meetings of a local political or community
organization, playing team sports, or volunteering. It also includes /nformal social gatherings
that often occur within personal settings including family, friends, and neighbors.

Social participation encourages the formation of new social relationships or may strengthen
existing relationships, both of which may increase participants’ sources of support (Cohen
2004). Furthermore, emotional support obtained through spending time with family and
friends may positively influence older adults” well-being by reducing stress and social
isolation, among other benefits (Chen and Feeley 2014). In addition, older adults can share
their values and beliefs with others through participation in organized group activities such
as volunteering and civic engagement, which may, in turn, enhance their sense of belonging
and identity (Berkman and Glass 2000; Haslam, Cruwys, and Haslam 2014; Thoits 2011).
Research has shown that social roles gained through participation in such formal settings
may help maintain self-efficacy and self-esteem (Berkman and Glass 2000), resources which
can benefit overall mental health at older ages. Research based on social capital theory
suggests that social connections gained through community programs may provide
opportunities to access various kinds of information and knowledge, which may demand
more attention and stimulate cognitive activity (Carlson et al. 2008). Conversely, lower
levels of social engagement have been associated with higher levels of loneliness and
distress (Cornwell and Waite 2009), potentially compromising cognitive function in later life
(Cacioppo and Hawkley 2009).

To date, several studies in Korea have examined the role of social participation in mental
health and cognitive aging. Using nationally representative samples of Korean older adults,
prior work showed that attending informal social gatherings with alumni and friends reduces
the risk of cognitive impairment (Choi et al. 2016; Kim, Arai, and Kim 2017; Lee and Kim
2016). Frequent interaction with family members is also likely to slow progression of
depressive symptoms (Roh et al. 2015). This line of work generally supports the idea that
informal social participation is protective of Korean older adults’ mental health—preventing
depression and slowing down age-related cognitive decline as in the Western context.

Evidence on formal social participation remains inconclusive, especially in Asia. Studies in
Korea often fail to find a relationship between mental health and formal social participation
(Choi et al. 2016; Kim et al. 2017), unlike previous studies conducted in Western aging
populations (Greenfield and Marks 2004; Harris and Thoresen 2005). This may be, in part,
due to the ambiguous operationalization of social participation in the Korean literature.
Although informal and formal social participation are distinct (though related) constructs,
most existing research conflates the two by collapsing them into one measure of social
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participation. Recent evidence outside of Korea has shown that formal and informal social
participation have different and independent implications for older adult health (Ang 2018),
suggesting the need for a more nuanced approach in measuring social participation when
examining the association between social participation and health. We thus expand prior
work by investigating the implications of informal and formal social participation separately
and simultaneously.

Labor Participation, Mental Stimulation, and Mental Health

Labor participation is another distinct form of activity engagement at older ages that
influences the lives of older adults. John W. Rowe and Robert L. Kahn (1997) consider
social and economic participation (whether paid or unpaid) as equally important factors
determining “Successful Aging.” In fact, a growing body of research outside of Asia finds
that the two factors independently predict older adult health (Adams et al. 2011; Burr,
Mutchler, and Caro 2007; Hinterlong, Morrow-Howell, and Rozario 2007). This implies that
labor participation may capture some other important mechanisms by which activity
participation impacts later-life health that social participation alone may not fully explain.

There is good evidence that labor participation helps older adults maintain optimal cognitive
function and mental well-being in later life (for a review see Nexg, Meng, and Borg 2016).
This line of research is largely based on the “use it or lose it” hypothesis—mental work
demands and job control help stimulate and keep the brain/mind sharp and alert, which can
help create cognitive reserve (Tucker and Stern 2011). Studies of U.S. and Chinese older
adults report that those who have worked in an occupation with a high demand of mental
work for a long time have higher levels of cognitive function in later life, compared with
those whose occupation does not have such a demand (Fisher et al. 2014; Liang et al. 2019).
Others speculate that working at older ages may have potential benefits to later-life mental
health through the learned ability to navigate social cues and adapt to new social roles in a
new social group (Flatt and Hughes 2013). In a study of Singaporean older adults, Andiara
Schwingel et al. (2009) found that engaging in a new social group at work may enhance an
older adult’s psychological health and protect against depressive symptoms by cultivating
postretirement adjustment.

In contrast, there is relatively little work on the topic in the Korean literature. The lack of
attention to labor participation and later-life mental health in the current literature may be
because of the strong assumption that older adults discontinue their labor participation once
they reach retirement age. However, a closer look at labor participation becomes more
important as more seniors remain or reenter the labor market as a result of longer life spans
and changes in family structure (Flochel et al. 2015; Klassen and Yang 2013). Adult children
no longer serve as a security blanket for their aging parents; continuing to work and
maintaining financial security after retirement age has become a necessity rather than a
conscious choice for many Korean older adults. In fact, the employment rate of the elderly
population in Korea has remained relatively high compared with the OECD average (OECD
2012). This rate is higher in Korea compared with those of Western populations such as the
United States, as well as other Asian countries like China and Singapore (Giles, Wang, and
Cai 2012; Ministry of Community Development, Youth and Sports 2008; OECD 2006).
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Although a few Korean studies have examined the effect of continued employment status on
cognitive functioning (Min et al. 2015) and depression (Kang et al. 2016), less evidence
exists on whether social and labor participation are independently associated with mental
health. How social and labor participation simultaneously contribute to mental health in the
Korean context remains largely unknown, although there is a growing recognition that
engaging in a much broader spectrum of activity than just one domain may provide
significant health benefits (Glass et al. 2006; Morrow-Howell et al. 2014). This study begins
to fill this gap.

The Korean Context: Filial Piety and Gender Division of Labor

Prior research has shown that the relationship between activity participation and later-life
health varies by gender (Thomas 2011). The gender differences are expected to be more
pronounced in societies with a strong gender hierarchy and greater gender inequality (Hsu
2005), but empirical evidence examining the role of gender in active aging and health has
been largely absent in the Korean context. Yet, there are several theoretical reasons to expect
that processes may work differently for men and women based on gender role expectations
unique to the Korean culture and society.

First, Confucian values and traditional gender role expectations are deeply rooted in Korean
society, exposing older women to different social opportunities and life chances over the life
course. Korea is a family-oriented society wherein women are culturally expected to provide
unpaid domestic work such as housework, whereas men generally become “breadwinners”
by participating in paid work. Women, particularly those in earlier cohorts, had limited
opportunities to attain higher education and social status. For instance, only 8% of Korean
women aged 55 to 64 years in 2012 hold college degrees, the second lowest rate among all
OECD countries (OECD 2014).

Second, due to expectations of traditional gender roles, women may have not only lower
educational attainment but also limited work histories relative to men. Traditions of filial
piety and seniority expect young married couples to cohabit with parents, and place the
burden of caring for parents-in-law on married women. This was particularly true for women
in older cohorts, which limited their opportunities to participate in the labor force (Sung
2003). Even as it becomes more socially acceptable for their daughters or daughters-in-law
to continue working, many older women are unable to alleviate their family obligations
because they are now expected to care for their grandchildren instead (Lee and Bauer 2013),
imposing time constraints to participate in activities outside of the household.

Third, because educational attainment and paid employment may condition different
institutional and social environments, the social lives of men and women may occur in
different spaces and/or contexts, potentially providing different health effects. The theory of
resource substitution (Ross, Masters, and Hummer 2012) suggests that individuals with
fewer resources (e.g., income, power, and authority) are more likely to benefit from
resources alternative to their own. Given that older women tend to have lower levels of
schooling and are less likely to accumulate socioeconomic status (SES) than older men,
women may rely more heavily on resources from social activities to gain health benefits,
whereas men may have cumulatively gained health advantages from economic activities.
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Organizing family gatherings and managing various informal social networks are typically
considered the responsibility of married women. Therefore, men may rely more on their
spouses and be less motivated to maintain their social ties with family and friends, favoring
social activity that is generally practiced in a formal setting and in the work environment. By
contrast, social activity in an informal, unpaid setting such as family gatherings and
caregiving might be more prevalent and consequential for women.

Only a few studies have examined the role of gender in the association between activity
participation and Korean older adult mental health, and findings are mixed. Some studies
show that social participation is beneficial for both men and women (Katagiri and Kim
2018; Lee et al. 2008), whereas others show that not all participation has the same impact on
health. Some forms of activity participation, such as gatherings of family and friends, appear
to have more pronounced effects for women than men in Korea (Roh et al. 2015). Formal
social participation (Lee and Lee 2011) and continued labor force participation (Min et al.
2015) were more consequential for men’s mental health, supporting the idea that men
typically participate in the activities outside of the home domain to which Korea older
women may not have had equal access. Others found no gender differences in the
associations between employment and depression (Jang et al. 2009).

These insights from previous studies are important, but existing findings are primarily based
on cross-sectional studies, and less is known about associations over time. Longitudinal
studies help us understand whether activity participation predicts changes in mental health
status and whether gender differences exist in long-term relationships between participation
and health. Prior work has also focused primarily on one domain of activity participation at a
time, although the domains are clearly gendered and may result in different health
consequences for men and women.

Hypotheses and Contributions of the Current Study

To build on previous work, we propose three hypotheses. First, older adults who are more
socially engaged and who continue to participate in the workforce will be less likely to
develop depression and cognitive impairment over time. Social and labor participation will
each have significant impacts on measured outcomes, even after accounting for them
simultaneously (Hypothesis 1). Second, due to gender role expectations within the Korean
family and society, the same activities will have different impacts on women and men’s
mental health over time. We expect that the effect of informal social gatherings will be more
pronounced among women, whereas formal social participation may be more important to
the health of men, compared with that of women (Hypothesis 2). Third, the protective effect
of continued economic activities might be more pronounced for men than for women, in
part, due to the compounding effect of cognitive reserve for men who have much longer
work histories than women. In contrast, inability to work through disability and
unemployment will have more pronounced effects for men than for women as it would
damage men’s social identity as breadwinners (Hypothesis 3).

This study overcomes the limitations of previous research in three ways: (1) an integrated
approach to activity participation—encompassing both social (formal and informal) and
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labor (paid and unpaid) participation; (2) the assessment of longitudinal associations of
activity participation with mental health over a six-year period; and (3) the investigation of
the role of gender in conditioning the effect of active engagement with life and mental health
among Korean older adults.

Data were from four waves of the Korean Longitudinal Study of Aging (KLoSA 2006-
2012). The KLoSA is a nationally representative panel survey of individuals aged 45 years
and above in 2006, conducted every two years to elicit information on change over time.
Using multistage stratified sampling, 10,254 individuals were interviewed from 6,171
households at the first wave in 2006. Appendix A illustrates how we derived the analytic
sample. First, we excluded individuals who were aged below 60 years (/7= 4,706) because
the prevalence of cognitive impairment is relatively low below age 60 years and significantly
increases thereafter (Salthouse 2009). We excluded those who were not cognitively sound at
baseline (n=2,457) to measure onset of cognitive impairment, but retained those who were
depressed at baseline in the sample because depression is not an absorbing state (i.e.,
individuals may recover from depression). We also excluded individuals with unreliable
values (i.e., large fluctuations from one wave to another) on the cognitive impairment score
over the waves (7= 458), and individuals for whom one or more variables of interest were
missing for all four waves (/7= 60).

The final analytic sample predicting cognitive impairment consists of data from 2,573
participants, totaling 8,402 person-year observations over four waves. Only person-year
observations with nonmissing information on all variables (i.e., complete cases) were used.
This means that each participant could contribute anywhere between one and four person-
year observations to the model (average person-year observations per respondent were 3.2).
Following Yang Yang and Linda C. Lee (2009), we adjusted for selection biases by creating
dummy variables for death (n7=257) and nonresponse (7= 589) at the individual level
(Level 2). To maintain consistency and for ease of interpretation, we used the same
analytical sample for models predicting depression (post hoc analysis shows that our
findings on depression are robust to a number of different sample specifications).

Dependent Variables

We assessed cognitive impairment using the Korean version of the Mini-Mental State
Examination (K-MMSE), a brief but reasonably accurate measure of cognitive function
which has been previously shown to have sensitivity/specificity rates of above 90%
(Folstein, Folstein, and McHugh 1975). Keeping in line with prior studies, we considered
those who scored below 24 points (out of a possible 30 points) as cognitively impaired (Kim
et al. 2019; Lyu and Kim 2016). This categorization was systematically validated for use in
the Korean context (Kang, Na, and Hahn 1997) and has been widely adopted in prior
research (Choi et al. 2016; Kim et al. 2017, 2019). We assessed depressive symptoms in
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KLoSA using the 10-item version of the Center for Epidemiologic Studies-Depression
(CES-D) scale (Kohout et al. 1993). We constructed the score by summing responses
(ranging from 0 to 3) across all items (with two positive items reverse coded), where a
higher score indicated more depressive symptoms. A cutoff point of 10 (out of a possible 30)
was used to denote depression, given past research in the Korean context supporting the use
of this threshold (Lim et al. 2018).

Independent Variables

Covariates

Activity participation was considered under two broad domains: social and labor
participation. Consistent with previous work (Ang 2018; Utz et al. 2002), social
participation was further subcategorized into formal and informal. Formal social
participation was assessed according to respondents’ reports on how frequently they
participate in (1) formal social activity and (2) religious group activity. For formal social
activity, we coded 1 if they had participated in any of the following group activities that
involve in formal organization settings: participation in senior community centers,
educational/cultural/sports programs, alumni society, volunteer groups, and political groups.
Informal social activities were measured by assessing respondents’ reports on time spent in
(1) meeting with family and friends and (2) grandparenting. For grandparenting, we coded
respondents as 1 if they had performed any grandparenting duties within the past year, and
coded as 0 if they did not. For the rest of the other indicators for social activities (i.e., formal
social activity, religious group activity, and meeting with family and friends), respondents
were coded as 1 if they participated at least once a week in each of these activities, and
coded as 0 otherwise. The cutoff point of “once a week” is a common threshold used to
demarcate frequent attendance at social activities, based on past literature establishing
associations between social activities and health (Glei et al. 2005; Sgrensen, Waldorff, and
Waldemar 2008).

Labor participation was assessed through work status. We grouped respondents into four
mutually exclusive groups according to the type of work they were engaged in: (1) those
who were retired (reference group), (2) paid labor (i.e., those with full-time or part-time
employment, and those who were self-employed), (3) those working for their family without
pay (for more than 18 hours a week), and (4) those economically inactive (i.e., disabled,
unemployed, or not in the labor market).

Baseline sociodemographic characteristics included age (range 60-91 years at baseline),
education (1 = /ess than high school education; 0 = high school and above education),
marital status (1 = married or partnered. 0 = separateqd, divorced, widowed, never married),
log total annual household income (in tens of millions in Korean Won), rurality (1 = rural, 0
= not rural), and whether the respondent was living alone (1 = yes; 0 = no). Furthermore, we
included two health-related covariates: the presence of heart-related diseases (including
heart problems, stroke or hypertension) and limitations in activities of daily living (ADL)
(including dressing oneself, bathing oneself, eating, using a toilet, and getting out of bed,
and walking across a room). Heart-related diseases were dummy coded (1 = at /east one
disease; O = free of heart-related diseases), while the number of limitations for ADLs was
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used in the model. Furthermore, as cognitive function and depression may be associated, an
indicator of depression was included as a covariate in cognitive outcome models, and vice
versa. Health behavior was assessed by including a variable indicating how often
respondents exercised (1 = at feast once a week; 0 = less than once a week) in the model.

Analytic Strategy

To estimate the effects of activity participation on the onset of cognitive impairment and
depression, we constructed growth curve models with mixed-effects logistic regression. This
analytical framework accounts for partially missing (or unbalanced) data using maximum
likelihood and often performs equally well (or better than) multiple imputation methods
even with small samples (Shin, Davison, and Long 2017). The growth curve model
framework accounts for the fact that within-individual probabilities for the onset of cognitive
impairment and depression change over time. We nested observations from each wave of
data collection (Level 1) within individuals (Level 2), using the Akaike information criterion
(AIC) and Bayesian information criterion (BIC) as model selection criteria. We estimated
both (1) random effects for the rate of growth and (2) interaction terms between the
independent variables and the rate of growth, retaining these terms only if doing so
improved model fit. Only random effects for the rate of growth in the models predicting
depression improved overall model fit and were retained. None of the interaction terms
between independent variables and rate of growth were significant across all models,
signifying a lack of evidence that the association between independent variables and the
outcome changed over time. We thus specify the more parsimonious model by constraining
the association between independent variables and outcomes to be equal over time. The final
model can be expressed formally with the following equations:

Cognition; ; = y1 + a1 + 61 Time; ; + 52Time,~2j +XiB+elij

Depression; j = p + ap; + 63Time; j + 54Timei2j + 7iTime; j + X8 + €2,

where subscripts 7and jindex the individual and person-year observation, respectively, p
denotes the fixed intercept, & indicates fixed-effects for the linear and quadratic growth
terms, and B is the vector of coefficients associated with the vector of independent variables
and covariates X. a and y terms represent normally distributed random-effects for the
intercept and linear growth term, respectively. Finally, e represents the error term for each
person-year observation within individuals.

A key theoretical motivation in this paper is the inclusion of both labor and social activities
to examine how they independently affect mental health and how the associations differ by
gender. Therefore, we estimate three regression models using the following variable
configurations: (1) social participation only, (2) labor participation only, and (3) both social
and labor participation. Furthermore, we stratified the analyses by gender, given that
unconditional growth curve models revealed substantial differences between male and
female growth trajectories for both depression and cognitive impairment (see Figure 1). To
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assess if gender differences were statistically significant across the models, we ran a full
(i.e., unstratified) model and included interaction terms between gender and every variable
in the model (including independent variables and covariates) to test for equality of
coefficients. A summary of results for unstratified models as well as the models including
interaction terms can be found in Appendix B. A statistically significant interaction term
between the independent variable and gender indicated the presence of gender difference in
the association between activity participation and cognitive impairment/depression, and are
highlighted in the “Results” section. We included sociodemographic and health covariates in
all models, and all models were weighted at the individual level (Level 2) to adjust for the
complex survey design in KLoSA.

As part of sensitivity analyses, we ran all models with different sample specifications (e.g.,
excluding those who were depressed at baseline) and found that the overall findings were
generally the same. We therefore chose to use the current sample specification (including
those who had partially missing data due to death/nonresponse) because it retained most of
the original sample. Furthermore, we initially included other covariates such as number of
living children and number of living siblings as potential confounders, but estimated
coefficients were not statistically significant. The remaining covariates were retained based
on model fit criteria (i.e., AIC and BIC), as well as their ability to capture a set of key
dimensions widely believed to influence mental health outcomes (i.e., SES, social
relationships, physical health outcomes).

Table 1 describes the sample at baseline, by gender. We used Wald tests to determine
whether gender differences in each of the variables were statistically significant. For social
participation, women were more likely than men to participate in a weekly religious group
activity and have had grandparenting duties in the past year. In terms of labor participation,
women were less likely to be involved in paid labor and to be retired, but more likely to
work for family without pay or be economically inactive. These results align with previous
studies and reflect traditional gender role expectations in Asia, where women often take on
the role as primary family caregiver within the home and men go out to work as breadwinner
of the family. Furthermore, socioeconomic and health factors were distributed differently by
gender, with women being significantly more disadvantaged compared with men. Women
were less likely than men to have graduated from high school, less likely to be partnered,
and had lower levels of income compared with men. They also had a higher prevalence of
heart-related disease, higher depressive symptom scores, and were less likely to exercise at
least once a week relative to men. Figure 1 illustrates the unconditional growth curve models
(i.e., without any covariates) for both dependent variables across the four waves. Across both
outcomes, models show that women are more likely than men to experience cognitive
impairment/depression at every time point.
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Do social and labor participation independently predict cognitive impairment and

depression?

Tables 2 and 3 illustrate coefficients (in odds ratios [OR]) from growth curve models
predicting onset of cognitive impairment. These ORs relate to the intercept (and not the
slope) and therefore characterize time-invariant associations between the independent
variables and the outcome (depression/cognitive impairment). Throughout both tables,
coefficients from Model 1 (social only) and Model 2 (Iabor only) remained fairly consistent
(in the size/direction of the coefficient and p-values) even after controlling for both types of
activity participation (Model 3), demonstrating that effects from social and labor activity on
cognitive impairment are independent from one another. Model fit indices also showed that
the full model was preferable, high-lighting the need to consider both types of activity
participation together. Tables 3 and 4 display the results from growth curve models
predicting risk of depression. Similar to the results from cognitive impairment, model fit was
improved by considering both social and labor activities together, and coefficients were
consistent across the models.

Are there gender differences?

For cognitive impairment (men in Table 2 and women in Table 3)—among social activities,
having frequent interaction with family/friends/relatives was protective against cognitive
impairment for both men and women (Model 3: OR =0.59, p< .01 for men; OR =0.70, p
<.10 for women). Formal social participation was found to be deleterious for men (OR =
1.45, p<.05), but not for women. Religious group activity was significantly protective for
women (OR = 0.66, p < .05) and not for men, but further statistical testing indicates that the
coefficient of religious group activity on cognitive impairment among women was not
significantly different from that among men. For labor participation, those who were
engaged in unpaid work were less likely than those who were retired (i.e., the reference
group) to become cognitively impaired, and this effect was significantly stronger among
men (OR = 0.03, p < .01) compared with women (OR = 0.47, p<.10). It is worth noting,
however, that very few men in our sample (~1%) were engaged in unpaid work. Paid work
was similarly protective for both men (OR = 0.68, p < .10) and women (OR = 0.50, p < .05).
Being economically inactive was beneficial for women (OR = 0.67, p < .05), but not for
men.

For depression (men in Table 4 and female in Table 5), frequent interaction with family and
friends was also protective against depressive symptoms for both men (OR = 0.55, p<.01)
and women (OR = 0.53, p<.001). Furthermore, formal social activity was associated with a
higher risk of depression for both men (OR = 1.31, p<.10) and women (OR =1.34, p
<.05). For labor participation, being involved in paid work was protective for both men (OR
=0.59, p<.01) and women (OR = 0.54, p < .01) even after adjusting for social participation.
Being economically inactive, however, led to a higher risk of being depressed (OR = 1.99, p
<.001) for men, but not for women (OR = 0.78, p < .10). Doing unpaid work for family was
marginally significantly protective for both men and women.
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Discussion

We highlight five main findings from our study. First, we found that both men and women
participated in productive activities to some extent, but generally in different types of
activities which reflected the traditional division of labor. Second, results from growth curve
models assessing the simultaneous effects of social and labor participation indicate that each
type of participation is independently associated with mental health. Third, among other
variables, social gatherings with family and friends and paid work were particularly
beneficial for mental health for both men and women. Fourth, some of the effects of social
participation varied by gender, and not all social activities were beneficial. Men who
participated in formal social groups had higher risk of cognitive impairment, but there was
little to no effect for women. Women who attended religious services had lower risk of
cognitive impairment, and we did not find this relationship among men. Fifth, inability to
work was associated with adverse health consequences, especially depression, whereas
unpaid work reduces risk of cognitive impairment. These associations were more salient
among men.

What mechanisms could possibly explain the gender differences in the association between
labor participation and mental health? First, the theory of role identification (Haslam et al.
2014; Turner 1978) could account for why the effect of labor participation may provide
stronger health advantages and disadvantages (when they are unable to work) for Korean
men. Role identification theory is often used to explain how performance of social roles
through engagement in productive activity may afford individual access to psychosocial
resources that buffer against adverse mental outcomes (Hinterlong et al. 2007). According to
this theory, Korean older men who participate in paid work may continue to maintain their
social roles as breadwinners, which enhances a sense of belonging to the family and society
as well as meaning in life; whereas separation from or inability to work may threat men’s
willingness to continue traditional roles as breadwinners and damage their sense of self-
mastery. We observed the opposite pattern for women—Ilower risk of cognitive impairment
and depression for those who are economically inactive. This may be, in part, because those
women who did not have to work are likely from families with higher levels of social
standing—granting them resources such as access to preventive health care and other health
advantages. Second, we recognize that, similar to paid work, working for family without pay
also lowers the risk of cognitive impairment for men. It is possible that providing assistance
to family in old age may help maintain their self-esteem by making them feel useful (Rowe
and Kahn 1997). Providing assistance to family may also reconnect men to their family and
become a source of social support through increased interactions with family members.
Third, the cognitive reserve model may help explain the way in which labor participation
may confer cognitive benefits for women (Tucker and Stern 2011). The cognitive reserve
model explains how aspects of life such as employment may protect against dementia and
Alzheimer’s disease by increasing skills or repertoires of coping strategies that conserve
cognitive functioning. Despite limited access to education and employment for Korean older
women throughout their life course, our results show that women are less likely to be
cognitively impaired and depressed if they participate in paid work in later life. This
suggests that, regardless of social disadvantages that Korean older women may have faced
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due to lack of early life experiences and opportunities, working in later life may still protect
against poor mental health by increasing levels of mental demands and skills that preserve
cognition.

Although not hypothesized, formal social participation such as religious group activity was
found to be more important for women’s health compared with men’s. This may be because
women find this as an opportunity to take a break from their traditional role by engaging in
different social circles beyond their families that can be mentally stimulating and rewarding
(Jung 2014). It is also possible that women tend to form /nformal social networks with
members of religious groups that could be sources of support and protection. The theory of
resource substitution suggests that women may rely on this alternative resource for their
well-being to cope with their disadvantaged conditions or statuses. As indicated by social
network theory, members of religious groups may share advice, influence, and information
(Son and Lin 2008), providing surveillance of behaviors and access to resources from others
in the network, which can diversify resources for older women and benefit their health.

We find that formal social participation increases the probabilities of developing cognitive
impairment and depression over time. Although this may be surprising in light of a large
literature in the West on the positive health consequences of formal social participation,
there is some empirical evidence in support of the finding found in Asian contexts. A recent
study conducted among Singaporean older adults found a detrimental effect of formal social
participation on health outcomes (Ang 2016, 2018), suggesting that formal social
participation may exhibit different associations with older adult health within Asian
contexts. One possible explanation for this is that institutions in Korea (and Singapore) may
tend to be overly hierarchical and/or legalistic, often making it unpleasant to deal with
formal organizations (or organizers) who may not empathize with older adults (Suen and
Thang 2018). It is also possible that volunteering in Korea, for instance, may simply be an
arena for the “young-old” to provide care for the “old-old” in the absence of sufficient
support from children, in contrast to Western settings where volunteering usually connotes
positive experiences such as skill training and formal group activity (Carr 2018; Thoits and
Hewitt 2001). As mentioned in a study conducted among Chinese older adults (Li et al.
2014), this may be partly because formal social participation such as civic engagement and
volunteering is underdeveloped within the Asian cultural context (especially among older
cohorts), in contrast to the West. Future studies disaggregating the effects of formal social
participation and disentangling the specific activities that are most consequential for the
health of Korean older adults could investigate this possibility.

One strength of this study is that we extend the concept of “activity” for older adults.
Building on social engagement theory and the successful aging model, we elected to assess
labor together with social participation as later-life productive contexts. Our findings—the
independent effects of social and labor participation on onset of cognitive impairment and
depression—clarify possible contexts in which daily activities of older adults are situated.
Although our findings are in agreement with previous reports that results have considered
both social and labor participation (Luoh and Herzog 2002; Wang et al. 2002), no study yet
has examined this in the context of Korea. Unlike the traditional expectation that older adults
leave the labor market after retirement age, our results showed that a substantial percentage
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of Korean older adults are in fact actively engaged in the labor market. The proportion of
employed older adults in our study sample was much higher than adults aged 65 years and
older in the United States (43.42% for men in Korea; 22.1% for men in the United States:
U.S. Census Bureau 2011). This may be related to the recent increase in the minimum
retirement age (mandated retirement age at age of 60 years), emphasizing workforces in
Korea will gradually shift toward older employees. Despite the apparent growth of senior
labor force participation, less attention has been given to the potential role of labor
participation in health thus far. To our knowledge, our study is one of the first large,
population-based studies assessing both measures of social and labor participation while
disentangling their differential impacts on mental health in Korea.

We acknowledge several limitations in our study. First, although we observed parsimonious
effects of paid work—that is, the directions of the coefficients are consistent for both
cognition and depression outcomes—the results should be interpreted with caution. Paid
work in KLoSA was self-reported, without much elaboration on job characteristics (high vs.
low levels of mental demands). One may suspect that the health effect for someone who
works manual labor would be different from workers who perform professional jobs,
because different occupations require different levels of cognitive skills and mental
involvement. This may, in turn, result in different trajectories of health by job characteristics.
Occupational classifications and their associations with health therefore need further
exploration. Second, as our analytic sample contains only those who were not cognitively
impaired at baseline, the observed results are not specific to the entire Korean population.
Third, unobserved variables such as social support and distress may potentially confound the
association between activity participation and the mental health of older adults, but KLoSA
does not assess these psychosocial characteristics. Finally, although our models controlled
for a variety of demographic and health-related risk factors that are commonly related to
both outcomes, it is worth nothing that unmeasured biological risks may contribute to each
outcome differently.

We conclude that continued engagement in social and labor participation benefits the mental
health of Korean older adults, but interpretation of these effects should be gender-specific.
By considering the specific cultural context in which health decrements take root, our
findings provide evidence that gendered patterns of activity participation may have different
consequences for cognitive and mental functioning. This highlights that gender-specific
assessments of activity participation may foster the early identification and treatment of
mental health problems. The beneficial effect of labor participation, whether paid or unpaid,
suggests that a national aging strategy in Korea should explore the ways to promote and
prolong older adults’ participation in working beyond the traditional retirement age. To do
that, working environments that are older-adults-friendly should be established by protecting
employees from age discrimination and loosening the strict enforcement of mandatory
retirement. Furthermore, a program that strengthens and expands training opportunities for
older workers may be a key component of mativating them to continue to work beyond
retirement age.
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Appendix A

N = 10,254
at first wave in 2006

Exclusion criteria

1) Age <60 in W1 2006 (n=4,706)

> 2) MMSE <24 in W1 2006 (n=2,457)

3) Erroneous MMSE values over the waves
(n=458)

4) One or more variables missing across all
waves (n=60)

N=2,573
Analytic sample

Figure Al
Attrition chart.

Note. MMSE = Mini-Mental State Examination.
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Results from Pooled Models Prediction Cognitive Impairment and Depression.
Overall (n = 8,402 person-year observations)
Cognition
Cognitive impairment with Depression with

Variables impairment interactions Depression interactions
Social participation

Formal social activity 1.14 1.46” 1307 1.24

Religious group activity 0.82 0.95 0.93 1.08

Grandparenting 1.23 0.83 1.08 1.16

Frequent meetings with family and 0.65™" 0.58™" 0.55 0.59
friends
Labor participation

Retired (reference group)

Paid work 055" 0.68 0517 061"

Unpaid work (for family) 0.66 0.03™* 0.61 0307

Economically inactive 1.01 131 1.16 1877
Interaction terms

Formal Social Activity x Female — 0.627 — 1.06

Religious Group Activity x — 0.70 — 0.74
Female

Grandparenting x Female — 1.67 — 0.88

Frequent Meetings with Family — 1.23 — 0.95
and Friends x Female

Paid Work (Full-time/part-time/ — 0.74 — 0.91
self-employed) x Female

Unpaid Work (for family) x — 1532 — 1.77
Female

Economically Inactive x Female — 052" — 0427
Fit indices

AIC 7,514,798 7,442,541 11,439,781 11,395,456

BIC 7,514,960 7,442,850 11,439,949 11,395,766

Note. Coefficients presented are in odds ratios. All models are fully adjusted for covariates. AIC = Akaike Information

Criterion; BIC = Bayesian Information Criterion.

fp< .10.

*
p<.05.

*ok

p<.0l.

HokAk

p<.001 (tests are two-tailed).
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Figure 1.

Unconditional growth curve trajectories for the risk of cognitive impairment and depression.
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Table 1.

Summary Statistics of Key Variables (n=2,573).

Variable name

Proportion or mean (SD)'31

Menb (n = 1,426) Women (n = 1,147)

Dependent variable
Cognitively impaired at W4 (2012)
Depressed at W4 (2012)

Social participation

Formal

Participated at least once a week in ... (1 = yes; 0 = no)

Formal social activityc
Religious group activity
Informal
Frequent meetings with family and friends at least once a week (1 = yes; 0 = n0)
Grandparenting in the past year (1 = yes; 0 = no)
Labor participation
Paid
Full-time, part-time, and self-employed
Unpaid
Work for family without pay
Retired (reference group)
Economically inactive (disabled/unemployed/not in the labor force)

Covariates
Age (range 60-91 years in W1)
Less than high school (1 = yes; 0 = no)
Marital status (1 = partnered, 0 = nonpartnerea)
Log total annual household income
Living alone (1 = yes; 0 = no)
Living in rural areas (1 = yes, 0 = no)
Heart-related disease (1 = yes; 0 = no)
Number of ADL

Exercise at least once a week (1 = yes; 0 = 110)

28.60
26.09

15.15
14.10

63.32
4.90

43.42

0.70
37.55
18.32

66.63 (5.82)7

55.75
92.15
1.75 (2.19)
4.06

28.08d

34.37

0.03 (0.29)7
47.81

42.02
37.59

16.79

23.78

69.94

12.38

11.36

5.85
19.48
63.30

66.40 (5.65)

83.47
66.85
1.36 (2.47)
15.14

24.46
45.22
0.03 (0.26)
40.66

Note. ADL = activities of daily living.
a . . . . .
At baseline, using all available observations, unless otherwise stated.

Statistically significantly different from women, unless otherwise stated.

Page 23

Activities considered include participation in senior community centers, educational/cultural/sports programs, alumni society, volunteer groups,

and political groups.

a. .. .. .
Statistically not different from women.
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Table 2.

Page 24

Results of Estimating the Role of Social and Labor Activities on the Onset of Cognitive Impairment Using
Growth Curve Models for Men, KLoSA 2006-2012.

Men (n = 4,627 per son-year observations)

Variables Model 1 Model 2 Model 3
Social participation
Formal social activity 1.48% — 1.45%
Religious group activity 0.91 — 0.96
Grandparenting 0.90 — 0.84
Frequent meetings with family and friends 057" — 059
Labor participation
Retired (reference group) — — —
Paid work — 0.67 t 0.68 t
Unpaid work (for family)? — 0.03™" 0.03™"
Economically inactive? - 137 131
Covariates
Age 1147 113" 113
Less than high school 3447 3.39 343"
Partnered 0.80 0.87 0.85
Total household income (logged) 1.10 1157 1137
Living alone 1.04 111 1.06
Living in rural areas 0.85 0.85 0.92
Nonresponse 2437 239" 2387
Death 225" 222" 216"
Heart-related disease 1.16 1.13 113
ADL 3.03* 2,99 2927
Weekly exercise 0637 0.58™" 059"
Depressed 2,827 2,817 2,697
Fit indices
AIC 3,707,117 3,703,705 3,686,014
BIC 3,707,246 3,703,827 3,686,162

Note. Coefficients presented are in odds ratios. KLoSA = Korean Longitudinal Study of Aging; ADL = activities of daily living; AIC = Akaike
information criterion; BIC = Bayesian information criterion.

a., .. .. N . . - . .
Statistically significant gender differences in the coefficients were found through interaction terms.

7Lp< .10.

*
p<.05.
*k
p<.0l.

Aok

p < .001 (tests are two-tailed).
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Table 3.

Page 25

Results of Estimating the Role of Social and Labor Participation on the Onset of Cognitive Impairment Using
Growth Curve Models for Women, KL0oSA 2006-2012.

Women (n = 3,775 person-year observations)

Variables Model 1 Model 2 Model 3
Social participation
Formal social activity 0.92 — 0.89
Religious group activity 0.70 t — 0.66~
Grandparenting 1.40 — 1.40
Frequent meetings with family and friends 0|717L — 0707‘
Labor participation
Retired (reference group) — — —
Paid work — 0 537L 050~
Unpaid work (for family)? — 0.49” 0477
Economically inactive? - 0.71 7 067"
Covariates
Age 1197 118" 119
Less than high school 2817 310 2,99
Partnered 112 113 114
Total household income (logged) 1.01 1.03 1.03
Living alone 1.07 1.04 1.09
Living in rural areas 1.487L 1.60” 165"
Nonresponse 2.05% 2027 2077
Death 1.00 0.85 0.91
Heart-related disease 2.05% 2027 2,077
ADL 184 190” 186"
Weekly exercise 0.72 068~ 069"
Depressed 3.12° 3.14™ 3.04%
Fit indices
AIC 3,766,445 3,771,187 3,754,397
BIC 3,766,570 3,771,305 3,754,540

Note. Coefficients presented are in odds ratios. KLoSA = Korean Longitudinal Study of Aging; ADL = activities of daily living; AIC = Akaike
information criterion; BIC = Bayesian information criterion.

a., .. .. - . . - . .
Statistically significant gender differences in the coefficients were found through interaction terms.

7‘p< .10.

*
p<.05.
Ak
p<.0l.

Aok

p < .001 (tests are two-tailed).
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Table 4.
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Results of Estimating the Role of Social and Labor Participation on the Risk of Depression Using Growth
Curve Models for Men, KLoSA 2006-2012.

Men (n = 4,627 per son-year observations)

Variables Model 1 Model 2 Model 3
Social participation
Formal social activity 1_347‘ — 131 t
Religious group activity 1.06 — 1.10
Grandparenting 1.22 — 111
Frequent meetings with family and friends .52 *** — 0.55 ™
Labor participation
Retired (reference group) — — —
Paid work — 057 059™*
Unpaid work (for family) — 0.26 7 0.25 t
Economically inactive? - 2.04™ 1.99™
Covariates
Age 1.03* 1.02 1027
Less than high school 1.38% 1.36F 135"
Partnered 0.277% 0.29™* 0.29™
Total household income (logged) 091" 0.96 0.95
Living alone 0.92 0.93 0.93
Living in rural areas 1.10 1.07 1.20
Nonresponse 1.28 131 1.29
Death 1917 190" 1.83"
Heart-related disease 0.91 0.90 0.89
ADL 243" 240" 230"
Weekly exercise 079" 0.70™ 0.72™*
Cogpnitively impaired 296" 2.88™ 2777
Fit indices
AIC 5,913,698 5,871,353 5,834,851
BIC 5,913,833 5,871,481 5,835,006

Note. Coefficients presented are in odds ratios. KLoSA = Korean Longitudinal Study of Aging; ADL = activities of daily living; AIC = Akaike
information criterion; BIC = Bayesian information criterion.

a., .. .. I . . - . .
Statistically significant gender differences in the coefficients were found through interaction terms.

fp< .10.

*
p<.05.

Aok

p< 0L

Aok

p < .001 (tests are two-tailed).
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Table 5.

Results of Estimating the Role of Social and Labor Participation on the Risk of Depression Using Growth
Curve Models for Women, KLoSA 2006-2012.

Women (n = 3,775 person-year observations)

Variables Model 1 Model 2 Model 3

Social participation

Formal social activity 1377 — 1347
Religious group activity 0.83 — 0.80
Grandparenting 1.10 — 1.07
Frequent meetings with family and friends 0537 — 0537

Labor participation

Retired (reference group) — — —

Paid work — 057" 054™*
Unpaid work (for family) — 049" 050"
Economically inactive? - 0.83 0.787L
Covariates
Age 1.01 1.01 1.01
Less than high school 1.47 156 153
Partnered 0.66™ 068~ 067"
Total household income (logged) 0.92% 0.93 7 0.93”
Living alone 1I467L 1.44 1.497L
Living in rural areas 1.00 1.05 1.10
Nonresponse 0.79 0.78 0.79
Death 1.78 1.59 1.67
Heart-related disease 1.46™ 142" 1.44%
ADL .67 17 168"
Weekly exercise 0577 0.54™" 0.55***
Cogpnitively impaired 295 3.00" 2.89 %
Fit indices
AIC 5,528,101 5,558,794 5,512,311
BIC 5,528,232 5,558,919 5,512,461

Note. Coefficients presented are in odds ratios. KLoSA = Korean Longitudinal Study of Aging; ADL = activities of daily living; AIC = Akaike
information criterion; BIC = Bayesian information criterion.

a., .. .. A . . - . .
Statistically significant gender differences in the coefficients were found through interaction terms.

fp< .10.
p<.05.

Aok

p< 0L

Aok

p<.001.
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