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Job displacement and social safety net on
depressive symptoms in individuals aged
45 years or above: findings from the
Korean Longitudinal Study of Aging
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ABSTRACT

This study aimed to investigate the relationship between the unemployment experi-
ence and depressive symptoms among mid-aged (ages 45-59) and elderly (ages 60
or above) persons and to examine further the effects of unemployment insurance,
industrial accident compensation insurance (IACI) and national pension on the
stated relationship. Data were used from the Korean Longitudinal Study of Aging
(KLoSA) between 2006 and 2o012. A total of 1,536 individuals employed at the
2006 baseline were followed. The association between employment status change
during 2006 to 2008, 2008 to 2010 or 2010 to 2012 and depressive symptoms in
years 2008, 2010 or 2012 were analysed using a generalised estimating equation
model. Depressive symptoms were measured with the Center for Epidemiological
Studies Depression Scale (CES-D 10) scale. The results showed that the ‘employed
to unemployed’ group had statistically significant increases in depression scores in
the mid-aged (B=0.4884, p=0.0038) and elderly (B=0.8275, p < 0.0001) categor-
ies, compared to the ‘employed to employed’ group. Findings were maintained in
groups without a social safety net. Contrastingly, the ‘employed to unemployed’
groups with unemployment insurance and IACI did not show statistically significant
increases in depression scores. The ‘employed to unemployed’ category of indivi-
duals enrolled in the national pension system exhibited a lower increase of depres-
sion. Therefore, an enhanced focus on the mental health of unemployed individuals
is required, in addition to the provision of a reliable social safety net.
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Background

Unemployment is an important public health problem associated with phys-
ical and psychological morbidity and increased mortality (Dooley and
Catalano 198o; Ferrie et al. 2014). Previous studies have reported that job
insecurity and unemployment are related to coronary heart disease
(CHD), with newly unemployed individuals showing a higher risk of CHD
(Lundin et al. 2014; Virtanen et al. 2013). Studies have also presented
that unemployment increases mortality risk and that job displacement can
lead to higher suicide rates (Bonamore, Carmignani and Colombo 2015;
Milner, Page and LaMontagne 2013; Montgomery et al. 2013).
Furthermore, unemployment has also been positively associated with
poorer mental health and higher levels of depressive symptoms, which is
particularly important as depression is currently one of the leading causes
of disability (Lei et al. 2014; Paul and Moser 2009).

Regarding the relationship between unemployment and depression, the
latent deprivation model proposed by Jahoda states that unemployed indi-
viduals become distressed because they lack the five latent functions of
employment that serve important psychological needs, which are time struc-
ture, social contact, collective purpose, status and activity (Jahoda 1981).
Distress results because unemployment leads to a deprivation of such char-
acteristics. Contrastingly, Fryer proposed poverty as the main cause for
unemployment distress since unemployment commonly results in material
deprivation (Fryer 1992). According to this model, unemployment leads to
poverty and powerlessness, which triggers adverse psychological reactions
(Fryer 1992).

In line with these theoretical assumptions and previous findings citing
unemployment as a risk factor for increased levels of depressive symptoms,
the mental health effects of unemployment are often particularly pro-
nounced in populations aged 45 or above. Work serves as an essential
medium to interact with the society and to maintain adequate financial
security among older aged individuals (Chu et al. 2016). Naturally, job dis-
placement can induce financial and psycho-social burdens through
financial instability and reductions in social interaction (Mandal, Ayyagari
and Gallo 2011). Yet older workers often face a higher probability of becom-
ing unemployed and find it comparatively difficult to obtain jobs of an
equivalent level (Chan and Stevens 2001; Farber 1996). In addition,
older workers’ earnings losses after re-employment are generally higher
than among younger workers and these factors explain the U-shaped asso-
ciation shown between age and job loss distress (Couch 1998; Paul and
Moser 2009). Not surprisingly, previous studies have demonstrated that
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unemployment can lead to significant risks for increased depressive symp-
toms in older workers (Mandal and Roe 2008).

The issue of late-life unemployment and depression is particularly import-
ant in South Korea, a rapidly ageing country expected to become the
second oldest in the world by 2050 (Kim et al. 2011). Unemployment in
the older aged populations is gaining attention because the South Korean
labour force participation rate of the elderly population is markedly high,
at 68.6 and 41.9 per cent for men and 43.8 and 22.7 per cent for women
aged 60-64 years and 65 years or older, respectively, compared to the
Organisation for Economic Co-operation and Development (OECD)
average at 52.3 and 16.7 per cent for men and g2.5 and 7.6 per cent for
women, respectively (Jang et al. 2009). South Korea also ranks first
among OECD countries in the poverty rate for elderly people and has the
highest suicide rate, of which over go per cent can be attributed to emo-
tional and psychological status (Cho ef al. 2011; Han and Kim 2014; Kim
and Yoon 2013). Hence, South Korea’s rapidly ageing society, high rates
of labour force participation and poverty among elderly people show the
importance of addressing old-age unemployment in South Korea because
older workers who are less capable of financially sustaining their households
have shown higher mental health declines during unemployment periods
(Gallo et al. 20006).

An important aspect to consider in the relationship between unemploy-
ment and depressive symptoms is the presence of social safety nets as it
can impact the effect sizes of the negative influence of unemployment on
the mental health of older-aged populations (Paul and Moser 2009). As
unemployment protection can mitigate the economic pressures commonly
felt by workers after unemployment, individuals with higher levels of
unemployment protection may be comparatively less predisposed to the
negative mental health effects of unemployment (Paul and Moser 2009).
In other words, the availability of social safety nets may alleviate the socio-
economic impact of unemployment and the associated negative mental
health effects by acting as a reliable source of financial support and also
by reducing job displacement distress (Back and Lee 2011).

The South Korean social security and pension system related to labour is
composed of unemployment insurance, industrial accident compensation
insurance (IACI) and the national pension. Unemployment insurance pro-
vides 5o per cent of original wages with a maximum ceiling to displaced
workers for a fixed amount of days, which ranges from go to 240 days
depending on one’s age and the number of years enrolled. The IACI
covers necessary medical expenditures and wages for workers who experi-
ence industrial accidents. Thus, the unemployment insurance and the
IACI functions to provide financial stability for job-displaced individuals.
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The national pension is a social security system targeting the enrolment of
employees aged 18-59, in which contributions are calculated based on
one’s reported monthly earnings (Whiteford and Whitehouse 2006).
Pension benefits are paid starting from the retirement age of 60 to indivi-
duals who have contributed for at least ten years. The average pension
benefit level is 40 per cent of one’s lifetime income contributed and the
average benefit level has been reported to be generally low as the public
pension scheme was introduced only in 1988. However, because around
32 per cent of South Korean elderly people live below the minimum costs
of living, the availability of a guaranteed income through pension benefits
can have financial buffering effects (Korea Institute for Health and Social
Affairs 2008).

Previous studies have explored the relationship between unemployment
and depressive symptoms but few have examined this association in East
Asian populations. Additionally, studies incorporating the role of social
safety nets are rare despite their potential impact on the size of negative
mental health effects resulting from unemployment. Therefore, focusing
on the negative mental health effects of unemployment and the mediating
role of social safety nets in the stated relationship, this study aimed to inves-
tigate the effect of job displacement on depressive symptoms in the South
Korean mid-aged (ages 45-59) and elderly (ages 60 or above) population.
In addition, this study also intended to examine how unemployment insur-
ance, IACI and national pension status interact in this relationship.

Materials and methods
Study population

This study was carried out using data from the Korean Longitudinal Study of
Aging (KLoSA) for the years 2006, 2008, 2010 and 2012. The KLoSA is con-
ducted by the Korean Labour Institute on a nationally representative
sample of households, which are selected using a multi-stage stratified sam-
pling method based on geographical areas. Surveys are conducted bienni-
ally through a computer-assisted personal interviewing technique and
cover topics including demographics, family and social networks, physical
and mental health, employment and retirement, income and wealth.

In the 2006 wave of KLoSA, 12,254 individuals were originally included.
From this number of individuals, 8,688 individuals were successfully fol-
lowed up (84.7% of the first-wave panel) in the 2008 panel, 7,920 indivi-
duals (77.2% of the firstwave panel) in the 2010 panel and 7,486
individuals (79% of the firstwave panel) in the 2012 panel. This study
limited its study population to subjects who reported being employed at
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the study baseline in 2000 as it aimed to examine the relationship between a
new onset of unemployment and individuals’ depressive symptoms. Thus, a
total of 1,596 individuals who were economically active and had earnings in
2006 formed the baseline population. Self-employed individuals were
excluded from the analysis because they may have different characteristics
regarding their job displacement and social safety nets, particularly if the
individuals were business owners. Study participants were characterised
into the mid-aged (ages 45-59) and the elderly (6o or above) groups as
age 60 is the official retirement age in South Korea. Of the 1,536 individuals
included in the baseline population, 1,469 participants were successfully
followed up in 2008 to explore changes in their employment status. In
2008, individuals remained continuously employed or became unemployed.
Afterwards, 1,292 individuals were followed up in 2010 and 1,087 indivi-
duals in 2012 to detect similar changes in their employment statuses.

Measures

Depressive symptoms. The outcome variable, depressive symptoms, was mea-
sured in the KLoSA using the Center for Epidemiological Studies Depression
Scale (CES-D 10) developed at the Boston site of Established Populations for
Epidemiological Studies of the Elderly (Kohout et al. 1993). The CES-D 10
inquires whether the following ten items were felt or carried out during
the past week: (a) ‘I was bothered by things that usually don’t bother me’;
(b) ‘I felt difficulty concentrating’; (c) ‘I felt depressed’; (d) ‘I felt tired in
everything I performed’; (e) ‘I felt that I was doing generally well’; (f) ‘I
felt fearful’; (g) ‘I did not think that I slept well’; (h) ‘I felt generally
satisfied’; (i) ‘I felt alone and lonely’; and (j) ‘I could not get going’.
Responses are dichotomised into either a yes or a no, leading to a total
score of o—10. A total value of 4 or above indicates depression and the validity
of the CES-D 10 as a screening tool for older adults has been assessed and
proven (Andresen et al. 1994). The o coefficient for the Boston version of
the CES-D 10 was reported as 0.92 for the general population and 0.80
for elderly persons aged 65 or above (Kohout e al. 1993).

Employment status. Employment status changes between the years 2006—
2008, 2008-2010 and 2012-2012 were measured using a question that
asked participants whether they were working at the time of the interview.
Of the participants who replied ‘yes’, KLLoSA further inquired if individuals
were employed, self-employed or working in a family business without
receiving income.

Only individuals who reported being employed were included in the
2000 baseline study population. Based on the same research question
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described above, followed-up individuals were then classified as being
employed or unemployed. Hence, in the 2008 measurement, individuals
could be categorised into the ‘employed to employed’ or ‘employed to
unemployed’ categories as only employed individuals were initially included
in the 2006 measurement, meaning that individuals could either maintain
or lose their jobs. However, because the study included employed and
unemployed individuals starting from the 2008 measurement, employment
status was then classified into the ‘employed to employed’, ‘unemployed to
employed’, ‘employed to unemployed’ and ‘unemployed to unemployed’
groups in 2010 and 2012. To distinguish between unemployed and
officially retired individuals without plans for future re-employment, all
retired individuals were excluded.

Covariates. Demographic, socio-economic and health-related covariates
were included in this study. Demographic covariates were gender (male or
female), age groups (4549, 50-54 or 5559 for the mid-aged group and
60-64, 65-69 or 70 or above for the elderly group), region (metropolitan
cities, small or medium-sized cities or rural regions) and marital status
(single, divorced, separated and widowed or married). Socio-economic
factors included one’s education level (elementary school, middle school,
high school or university and beyond), participation status in social activities
(yes or no), the number of co-habiting generations (living alone, couple, two
generations or three generations), wealth (quartiles), equalised household
income (quartiles), unemployment insurance status, IACI status and national
pension status. Equalised household income was obtained by dividing the
household income by the square root of the number of household
members. Equalised household income was used to account for the size of
households and allow income comparability between households of different
sizes. The classification of unemployment insurance, IACI and one’s national
pension status distinguished between the ‘none’ or ‘enrolled’ categories.
Individuals were categorised as being enrolled if they had received or were
currently receiving insurance or pension benefits. Individuals were also
recognised as being enrolled if they were currently paying contributions
that would make them eligible for benefits in the future. Lastly, health-
related covariates included alcohol consumption status (yes or no),
smoking status (yes or no), number of chronic diseases (0, 1, 2 or §) and
average number of activities of daily living one reported difficulty with.
The alcohol consumption status was categorised based on the question ‘Do
you currently consume alcohol?” The smoking status was based on the ques-
tion ‘Did you smoke 100 or more cigarettes in the past year?’, and if partici-
pants replied ‘yes’, they were then asked whether they currently smoked. If
participants answered ‘yes’ to both questions, they were classified as smokers.
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Statistical analysis

In order to examine the study participants’ general characteristics, ttests
and analysis of variance (ANOVA) were performed to compare values
and standard deviations. A generalised estimating equation (GEE) model
was used to analyse the relationship between employment status change
in years 2006—2008, 2008—2010 and 2010—-2012, and depressive symptoms
in years 2008, 2010 and 2012. The GEE model was utilised because it is an
extension of the quasi-likelihood approach used to analyse longitudinal cor-
related data that accounts for time variations and correlations among
repeated measurements present in longitudinal studies (Hanley, Negassa
and Forrester 2003). Specifically, the GEE model has the benefit of produ-
cing reasonably accurate standard errors and is commonly used in analysing
longitudinal correlated data (Hanley, Negassa and Forrester 2003).

Sub-group analysis was performed based on unemployment insurance
status, IACI status and national pension status. This analysis was conducted
to examine how the association between employment status change and
depressive symptoms is impacted by one’s insurance or pension benefit
entitlement status. The calculated pvalues were all two-sided and consid-
ered significant at p < 0.05. All analysis was carried out using the SAS soft-
ware, version .4 (SAS Institute, Cary, North Carolina, USA).

Results

The characteristics of the study participants in 2008 are shown in Table 1.
Tables 2 and g present the average CES-D 10 scores by employment status
change in the years 2008—2012. In the mid-aged group, 985 (89.1%) indi-
viduals remained ‘employed to employed’ whereas 121 (10.9%) individuals
became ‘employed to unemployed’ between 2006 and 2008. The mean
CES-D 10 scores of the participants in 2008 were 2.61 (standard deviation
(SD) =2.50). In the elderly group, 2598 (69.7%) individuals were in the
‘employed to employed’ group and 110 (30.3%) in the ‘employed to
unemployed’ group, with the mean CES-D 10 scores of the whole group
being 3.94 (SD=2.82). Similarly, from 2008 to 2010, 706 (79.5%) mid-
aged individuals remained employed (‘employed to employed’), 48
(5.4%) shifted from ‘unemployed to employed’, g5 (10.7%) moved from
‘employed to unemployed’ and 39 (4.3%) remained unemployed
(‘unemployed to unemployed’). The mean depression score of the mid-
aged group in 2010 was 2.75 (SD=2.61). Similarly, in the elderly group,
227 (56.2%) remained employed (‘employed to employed’), 28 (6.9%)
shifted from the ‘unemployed to the employed’ group, 65 (16.1%) went
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TABLE 1. General characteristics at first follow-up (2008) of individuals employed in 2006

Mid-aged Elderly
N % CESD 10" b N % CESD 10 b
Gender:
Male 684 61.8 2.47 (2.42) 0.0136 259 69.7 3.02 (2.75) 0.0009
Female 422 38.2 2.85 (2.62) 110 30.3 4.09 (2.86)
Age:
4549 (60-64) 329 29.8 2.66 (2.57) 0.4832 197 54-3 3.06 (2.74) 0.1113
50-54 (65-69) 442 40.0 2.70 (2.53) 153 42.2 3.67 (2.92)
5559 (70 or above) 335 30.3 2.71 (2.66) 13 3.6 3.85 (2.70)
Education level:
Elementary school 190 17.2 3.06 (2.77) <0.0001 146 40.2 4.05 (2.94) 0.0014
Middle school 222 20.1 3.13 (2.79) 87 24.0 2.80 (2.59)
High school 465 42.0 2.41 (2.34) 96 26.5 2.97 (2.72)
University and beyond 229 20.7 2.17 (2.15) 34 9.4 2.76 (2.64)
Region:
Metropolitan cities 560 50.6 2.48 (2.38) 0.2150 185 51.0 3.11 (2.79) 0.2426
Small or medium-sized cities 407 36.8 2.74 (2.61) 126 34.7 3.52 (2.81)
Rural regions 139 12.6 2.78 (2.65) 52 14.5 3.75 (2.95)
Marital status:
Single 106 9.6 3.4 (2.86) 0.0016 61 16.8 4-42 (2.88) 0.0012
Married 1000 90.4 2.54 (2.45) 302 83.2 3.13 (2.77)
Participation in social activities:
No 155 14.0 3.60 (2.91) <0.0001 69 19.0 4-31 (2.92) 0.0017
Yes 951 86.0 2.45 (2.39) 204 81.0 3.12 (2.76)
Number of co-habiting generations:
Living alone 41 3.7 3.27 (2.88) 0.0951 38 10.5 4.86 (2.82) 0.0045
Couple 255 23.1 2.59 (2.47) 166 45.7 3.03 (2.72)
Two generations 673 60.9 2.66 (2.51) 117 32.2 3.87 (2.82)
Three generations 137 12.4 2.29 (2.38) 42 11.6 3.17 (2.90)
Unemployment insurance status:
None 355 32.1 3.09 (2.61) <0.0001 185 51.0 3.91 (2.86) <0.0001
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Unemployment insurance 751 67.9 2.39 (2.42) 178 49.0 2.75 (2.67)

TACI status:
None 356 32.2 3.04 (2.62) <0.0001 191 52.6 3.78 (2.83) 0.0019
IACI 750 67.8 2.41 (2.42) 172 47.4 2.86 (2.75)

National pension status:
None 355 32.1 3.11 (2.59) <0.0001 206 56.8 3.72 (2.95) 0.0038
National pension 751 67.9 2.38 (2.43) 157 433 2.85 (2.58)

Wealth:
Low 282 25.5 3.08 (2.63) <0.0001 100 27.6 4.24 (2.71) 0.0021
Low-middle 275 24.9 2.82 (2.59) 78 21.5 3.04 (2.80)
Middle-high 207 26.9 2.47 (2.48) 87 24.0 2.82 (2.72)
High 252 22.8 2.03 (2.13) 98 27.0 3.14 (2.88)

Equalised household income:*
Low 180 16.3 3.47 (2.83) <0.0001 184 50.7 3.71 (2.91) 0.0208
Low-middle 327 29.6 2.69 (2.59) 93 25.6 3.22 (2.67)
Middle-high 262 28.7 2.46 (2.40) 39 10.7 3.15 (2.80)
High 397 30.5 2.20 (2.19) 47 18.0 2.32 (2.59)

Alcohol consumption status:
No 727 65.7 2.49 (2.44) 0.0257 235 64.7 3.2 (2.86) 0.8449
Yes 379 34.3 2.85 (2.60) 128 35-3 3.38 (2.78)

Smoking status:
No 777 70.3 2.60 (2.48) 0.7728 265 73.0 3.43 (2.88) 0.3430
Yes 329 29.8 2.65 (2.56) 98 27.0 3.11 (2.67)

Number of chronic diseases:
o 775 70.1 2.45 (2.48) 0.0009, 171 471 2.98 (2.86) 0.0172
1 256 23.2 2.78 (2.44) 122 33.6 3.39 (2.73)
2 65 59 3.78 (2.67) 55 15.2 3-94 (2.62)
3 10 0.9 3.22 (2.73) 15 4.1 5.00 (8.19)

Average number of ADLs 0.02 (0.27) 0.01 (0.13)

Total 1,106 100.0 2.61 (2.50) 363 100.0 3.4 (2.82)

Notes: 1. Center for Epidemiological Studies Depression Scale (CES-D 10) score is expressed as mean (standard deviation). 2. Equalised household
income was obtained by dividing the household income by the square root of the number of household members. IACI: insurance accident compensation
insurance. ADLs: activities of daily living.

Source: Korea Longitudinal Study of Aging.
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TABLE 2. Average Cenler for Epidemiological Studies Depression

2008-2012 (mid-aged)

Scale (CES-D 10) scores by employment status in

2008 2010 2012
Employment status N % CESD 10" p N % CESD1o p N % CESD 10 P
Employed to employed 985 89.1 2.52 (2.46) o0.0007 706 79.5 2.59 (2.54) 0.0033 489 76.4 2.51 (2.50) 0.0034
Unemployed to employed o 0.0 0.00 (0.00) 48 5.4 $.10 (2.90) 35 5.5 271 (2.75)
Employed to unemployed 121 10.9 3.34 (2.71) 95 107 3.55 (2.90) 58 91 3.38 (3.17)
Unemployed to unemployed o 0.0 0.00 (0.00) 39 4.3 3-21 (2.40) 58 9.1  3.64 (2.89)
Total 1,106 100.0 2.61 (2.50) 888 100.0 2.75 (2.61) 640 100.0 2.70 (2.64)

Note. 1. CES-D 10 score is expressed as mean (standard deviation).
Source. Korea Longitudinal Study of Aging.
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TABLE §. Average Center for Epidemiological Studies Depression Scale (CES-D 10) scores by employment status in

2008-2012 (elderly)

2008 2010 2012
Employment status N % CESD 10" p N % CESD 10 b N % CESD 10 b
Employed to employed 253 69.7 2.90 (2.60) <0.0001 227 56.2  2.91 (2.80) o0.0472 218 48.8 2.81 (2.86) 0.0606
Unemployed to employed o 0.0 0.00 (0.00) 28 6.9 2.93 (2.61) 27 6.0 2.91 (2.68)
Employed to unemployed 110 30.3  4.36 (3.06) 65 16.1 3.71 (3.06) 86 19.2  3.31 (2.87)
Unemployed to unemployed o 0.0  0.00 (0.00) 84 20.8 .76 (2.78) 116 26.0 3.57 (2.86)
Total 363 100.0 3.34 (2.82) 404 100.0 3.21 (2.85) 447 100.0 3.08 (2.86)

Note: 1. CES-D 10 score is expressed as mean (standard deviation).
Source: Korea Longitudinal Study of Aging.

6031 vouoy ur sworduils anussaadap puv yuawaovgsip qof


https://doi.org/10.1017/S0144686X16001471

1210 Woorim Kim et al.

from being ‘employed to unemployed’ and 84 (20.8%) remained
unemployed (‘unemployed to unemployed’), with a mean CES-D 10
score of g.21 (SD=2.85). Lastly, between 2010 and 2012, 489 (76.4%)
mid-aged individuals were categorised into the ‘employed to employed’
group, 35 (5.5%) into the ‘unemployed to employed group’, 58 (9.1%)
into the ‘employed to unemployed’ group and 58 (9.1%) into the
‘unemployed to unemployed’ group. The mean depression score of the
mid-aged group in 2012 was 2.70 (SD=2.64). Likewise, 218 (48.8%)
elderly individuals were in the ‘employed to employed’ group, 27 (6.0%)
in the ‘unemployed to employed’ group, 86 (19.2%) in the ‘employed to
unemployed’ group and 116 (26.0%) in the ‘unemployed to unemployed’
group. The elderly individuals had a mean CES-D 10 score of .08 (SD =
2.86) in 2012.

The results of Tables 2 and g reveal that the highest CES-D 10 scores are
found in the ‘employed to unemployed’ group, followed by the
‘unemployed to unemployed’ group, the ‘unemployed to employed’
group and the ‘employed to employed’ group in the mid-aged category.
In contrast, the highest depression scores are found in the ‘unemployed
to unemployed’ group in the elderly category, followed by the ‘employed
to unemployed’, the ‘unemployed to employed’ and the ‘employed to
employed’ groups. Apart from these results, it can also be seen from
Table 1 that the mean CES-D 10 scores generally escalate with age.

The results of the GEE analysing the effect of employment status change
during 2006—2008, 2008-2010 and 2010-2012 on CES-D 10 scores in
2008, 2010 and 2012 are shown in Table 4. After controlling for all covari-
ates, compared to the ‘employed to employed’ reference group, the
‘employed to unemployed’ group had statistically significant increases in
depression scores in both the mid-aged (B=0.4884, p=0.0038) and the
elderly categories (B=0.8275, p < 0.0001).

Lastly, Table 5 presents the results of the GEE model analysing the effect
of employment status change during 2006—2008, 2008—2010 and 2010-
2012 on CES-D 10 scores in 2008, 2010 and 2012 by unemployment insur-
ance, JACI and national pension status. The main results of Table 4 were
generally maintained in the unemployment insurance, IACI and national
pension ineligible groups of the mid-aged and the elderly individuals. In
contrast, the mid-aged and elderly ‘employed to unemployed’ groups who
were eligible for unemployment insurance and IACI benefits did not
show statistically significant increases in their depression scores compared
to the ‘employed to employed’ group. With regard to national pension
status, the ‘employed to unemployed’ mid-aged individuals enrolled in
the national pension still showed statistically significant increases in their
CES-D 10 scores compared to the ‘employed to employed’ group, although
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TABLE 4. Results of the generalised estimating equation analysing the effect
of employment status alteration during 2006-2008 (or 20082010, 2010~
2012) and Center for Epidemiological Studies Depression Scale (CES-D 10)
scores in 2008 (or 2010, 2012), among individuals who were employed at

the 2006 baseline

Mid-aged Elderly
B SE p B SE p

Employment status:

Employed to employed Ref. Ref.

Unemployed to employed 0.0943 0.3254 0.7718 0.2930 0.3668  0.4243

Employed to unemployed 0.4884 0.1689  0.0038 0.8275 0.2095 <0.0001

Unemployed to 0.2832 0.2034 0.3343 0.5028 0.2698  0.0624

unemployed

Gender:

Male Ref. Ref.

Female 0.1136 0.1692  0.5021 0.4786 0.2047  0.1043
Age:

4549 (60-64) Ref. Ref.

50-54 (65-69) 0.2054 0.1426  0.1497 0.2564 o0.1955 0.1896

55—59 (770 or above) 0.1586 0.1813  0.3816 0.1692 0.4225  0.6889
Education level:

Elementary school Ref. Ref.

Middle school 0.1877 o0.2286 0.4013 —0.1719 0.2489 04899

High school -0.1874 0.2038 0.3576 —o0.2559 0.2667  0.3372

University and beyond —0.2633 0.2428 0.2781 —o0.2226 0.3888  0.5669
Region:

Metropolitan cities Ref. Ref.

Small or medium-sized 0.3391 0.1317  0.01 0.3858 o0.2129  0.0699

cities

Rural regions 0.1319 0.192 0.492 0.2022 0.2886 04835
Marital status:

Single Ref. Ref.

Married —0.1982 0.2774  0.4748 —0.2284 o0.4625 0.6214
Participation in social

activities:

No Ref. Ref.

Yes -1.0168 0.1789 <0.0001 —0.6654 0.2430  0.0062
Number of co-habiting

generations:

Living alone Ref. Ref.

Couple —0.0862 0.4584 0.8509 —0.5145 0.5522  0.3515

Two generations —0.1250 0.4401 0.7763 —0.3809 0.5411 04815

Three generations -0.1986 04601 0.6660 -o0.1174 o0.5780 0.8390
Unemployment insurance

status:

None Ref. Ref.

Unemployment insurance —0.2722 0.3812 04752 —0.6693 0.4078  0.1007
TACI status:

None Ref. Ref.

IACI —0.0686 0.3264 0.8335 —0.4617 0.3869 0.2328
National pension status:

None Ref. Ref.
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TABLE 4. (Cont.)

Mid-aged Elderly
B SE P B SE P

National pension —0.1431 0.2562  0.5763 —0.0734 0.2708  0.7863
Wealth:

Low Ref. Ref.

Low-middle —0.0450 0.1695 07908 —0.4479 0.2676  0.0942

Middle-high —0.2487 0.1636  0.1284 -—0.6555 0.2543 0.0100

High —0.3044 0.1812  0.0930 —0.5646 0.2847  0.0474
Equalised household

income:"

Low Ref. Ref.

Low-middle —0.3556 0.2041  0.0814 —0.1189 0.2178  0.585

Middle-high —0.3500 0.2258  0.1211 —0.1472 0.2922  0.6144

High -0.5485 0.2308 o0.0175 —0.6839 0.3442 0.0469
Alcohol consumption status:

No Ref. Ref.

Yes 0.1628 o0.1477 0.2704 —0.0393 0.2423 0.8711
Smoking status:

No Ref. Ref.

Yes 0.0325 0.1394 0.8156 0.3849 0.2317  0.0968
Number of chronic diseases:

o Ref. Ref.

1 0.3179 0.1316  o0.0157 0.4383 0.2228  0.0492

2 0.5729 0.2739  0.0365 0.2660 0.2685 0.3219

3 0.7542 0.512  0.1408  0.3346 0.3945 0.3964
Year:

2008 Ref. Ref.

2010 0.1554 0.1042 0.1359 —0.0420 0.1888  0.8240

2012 0.1441 o0.1223 0.2386 —0.1596 0.2022  0.4299
ADLs:

o Ref. Ref.

1 or above 07081 0.2369  0.0028 2.0149 0.8585 0.018¢9

Notes: 1. Equalised household income was obtained by dividing the household income by the
square root of the number of household members. SE: standard error. IACI: insurance accident
compensation insurance. ADLs: activities of daily living. Ref.: reference group.

Source. Korea Longitudinal Study of Aging.

the extent of the CES-D 10 score increase was reduced (B=0.5874, p=
0.0262 wversus B=0.4565, p=0.0350). The elderly group also showed
similar trends (B=1.0600, p=0.0015 versus P=0.6117, p=0.0229).

Discussion

In line with previous findings, it was expected in this study that unemploy-
ment would be associated with higher levels of depressive symptoms. The
analysed results correlated with the expected results as the mid-aged and
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TABLE 5. Results of the generalised estimating equation analysing the effect
of employment status alteration during 2006-2008 (or 20082010, 2010~
2012) and Center for Epidemiological Studies Depression Scale (CES-D 10)
scores in 2008 (or 2010, 2012), among individuals who were employed at
the 2006 baseline: based on pension status

Mid-aged Elderly
B SE - p B SE
Unemployment insurance:
None:
Employed to employed Ref. Ref.
Unemployed to employed —0.2361 04307 0.5836 —o0.2261 0.7732 0.7700
Employed to unemployed 0.5972 0.2664 0.0250 0.0959 0.3104 0.001§

Unemployed to unemployed 0.1995 0.3840 0.6034 0.6193 0.4159 0.1364

Unemployment insurance:

Employed to employed Ref. Ref.
Unemployed to employed 0.3833 0.4463 0.3904 —0.4057 0.4216 0.3359
Employed to unemployed 0.4370 0.2159 0.0402 0.5442 0.2866 0.0575

Unemployed to unemployed 0.4652 0.4748 o0.3271 0.1255 0.3660 0.7316

Industrial accident compensa-
tion insurance:

None:
Employed to employed Ref. Ref.
Unemployed to employed —0.2686 o0.4557 0.5556 —0.8098 07112 0.2549
Employed to unemployed 0.6595 0.2577 0.0105 1.1782  0.3233 0.000%

Unemployed to unemployed 0.1041 0.3907 0.7899 0.6223 0.4217 0.1401

Industrial accident compensa-
tion insurance:

Employed to employed Ref. Ref.
Unemployed to employed 0.3936 0.4468 0.3783 —0.1867 o0.4149 0.6527
Employed to unemployed 0.3751 0.2193 0.0871 0.5301 0.2702 0.0498

Unemployed to unemployed 0.4963 0.4646 0.2854 0.3691 0.3663 0.3136

National pension:

None:
Employed to employed Ref. Ref.
Unemployed to employed —0.2516 0.4416 0.5688 -—0.3639 0.8661 0.6744
Employed to unemployed 0.5874 0.2641 0.0262 1.0600 0.3336 0.0015

Unemployed to unemployed 0.1845 0.3868 0.6334 0.4641 0.4310 0.2816

National pension:

Employed to employed Ref. Ref.
Unemployed to employed 0.3732 0.4446 0.4012 —0.3329 0.3912 0.3948
Employed to unemployed 0.4565 0.2173 0.0356 0.6117 0.2688 o0.0229

Unemployed to unemployed 0.3966 0.4626 0.3912 0.4193 0.3554 0.2380

Notes: Adjusted for gender, age, education level, marital status, region, wealth, equalised house-
hold income, alcohol consumption status, smoking status, number of chronic diseases, year,
number of activities of daily living and number of instrumental activities of daily. SE: standard
error. Ref.: reference group.

Source. Korea Longitudinal Study of Aging.
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elderly unemployed individuals showed higher depression scores than con-
tinuously employed individuals. Only individuals who transitioned from an
employed to unemployed state showed significant escalations because those
who remained unemployed or became re-employed after previous
unemployment did not show significant changes. This is in contrast to a pre-
vious meta-analysis conducted by Murphy and Athanasou targeting Western
participants, which concluded that job loss was associated with an increase
in depressive symptoms and that re-employment was also related to a reduc-
tion in distress (Murphy and Athanasou 199q). The differences may result
because this analysed study only targeted individuals aged 45 or above, with
older workers being known to face further difficulties in discovering high-
quality jobs and being more likely to find re-employment in jobs with
poorer working conditions (Yang 2011). Paul and Moser’s meta-analysis
also demonstrated the negative mental health effects of unemployment
and presented that a higher proportion of unemployed individuals show
psychological problems (Paul and Moser 200q). Similar results were discov-
ered in a meta-analysis conducted using cohort studies, which explained
that unemployment and job insecurity posed risks for depression especially
when individuals were simultaneously exposed to insecure employment
(Kim and von dem Knesebeck 2016). With specific regard to studies per-
formed targeting the older population, a previous study revealed that job
loss was associated with increased depressive symptoms in individuals aged
50-64 years and that wealth acted as a central mitigating factor
(Riumallo-Herl et al. 2014). The results of this study offer further insight
into previous results as they show that job displacement leads to increased
depression scores in mid-aged and elderly individuals, and that the effect
size is greater among the elderly population.

Financial distress and reduced social networks have been proposed as
plausible mechanisms explaining this relationship. Regarding financial dis-
tress, job displacement has been considered to be a stressful life event that
leads to a reduction in private economic resources and earnings, which also
decreases the capability to buy health-promoting goods (Artazcoz et al.
2004; Olesen et al. 2013). Unemployment is also likely to result in further
financial strains resulting from increased contributions for health insurance
because under the South Korean National Health Insurance system,
employers and employees are designated to each support one half of an
employee’s health insurance costs. Thus, unless a direct family member of
a displaced individual can provide family member national health insurance
support, individuals will inevitably be required to pay higher costs for health
insurance and may consequently face further financial pressures. Since
financial hardships have been associated with depression, it is probable
that unemployment leads to depression through financial strains
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(Butterworth, Rodgers and Windsor 2009). Apart from economic loss,
unemployment often implies reduced social networks and a loss of social
roles. Job-displaced individuals face cessations in social and cultural partici-
pation that can also indicate declined social support (Broom et al. 2006).
Additionally, the loss of social roles has been linked with reduced positive
self-regard and perceived social standing, which can induce adverse
mental health effects (Anaf et al. 2015; Hu et al. 2005).

The results of this study reveal that the mean depression scores of the
study participants increase with age and that the mental health effects of
unemployment are stronger in the elderly group than the mid-aged
group. The prevalence of depressive symptomology has been known to
increase with age, which can significantly impact wellbeing and quality of
life (Singh and Misra 2009). The stronger impact of unemployment on
depressive symptoms in the elderly group results because in addition to
the higher likelihood of depression in the older population, unemployment
also more likely results in a lower income, the cessation of asset accumula-
tion and decreased probabilities of re-employment, which are related to
stronger symptoms of depression (Chu et al. 2016). Moreover, the South
Korean elderly workers continuing to work past the age of retirement are
often those in greater financial need (Yoon 201g). This is important
since South Korea has the highest poverty rate for elderly people amongst
OECD countries at 47.2 per cent compared to the 12.5 per cent OECD
average (Han and Kim 2014). Yet the majority of older workers experience
downward labour adjustment and marginalisation from the workforce,
often working in irregular positions characterised by vulnerability and low
earnings (Jones and Tsutsumi 2009). Moreover, as depression has been
related to illnesses that are notable public health problems in ageing soci-
eties, including chronic physical illnesses, cardiovascular diseases,
Parkinson’s disease, musculoskeletal disorders and decreased functional
abilities, the societal effects of late-career unemployment can be particularly
strong and require appropriate addressing (Gallo et al. 2000; Karpansalo
et al. 2005).

The impact of unemployment in the mid-aged and elderly groups is also
noteworthy because the investigated period of this study included the rela-
tively recent worldwide economic recession. The economic recession of
2008 has caused significant job losses in many European countries, the
United States of America and South Korea (Eskesen 2010; Riumallo-Herl
et al. 2014). Not surprisingly, the economic recession has been associated
with excess mortality and suicides in numerous countries (Chan et al
2014; Karanikolos et al. 2013). Moreover, economic contraction and the
resulting corporate downsizing and labour market restructuring has also
contributed to higher risks for depression and has adversely impacted
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individuals’ mental health (Park et al. 2009). In fact, unemployment can be
particularly damaging during recessions because it disrupts an individual’s
sense of coherence, which is essential in adapting to social stress (Surtees,
Wainwright and Khaw 2006). Specifically, the unemployment-associated
risk of ill health is prominent as elderly individuals face lower prospects of
re-employment and worse economic adversity at such periods
(Montgomery et al. 2013). It is also plausible that the societal mental
health effects of increased unemployment during the recession period par-
tially influenced the depression levels of individuals investigated in this
study. Therefore, because the older-aged populations have been shown to
be comparatively susceptible to labour market conditions, it is necessary
to examine the societal moderating factors when contemplating policies
for the ageing population, particularly in countries still recovering from
the economic crisis and suffering from low employment rates.

In the relationship between unemployment and depressive symptoms,
financial security can act as a moderating factor because job displacement
often exerts the greatest impact on economically unstable individuals
(Back and Lee 2011; Gallo et al. 2006). The findings of this study reveal
that displaced mid-aged and elderly individuals with unemployment insur-
ance generally do not have increases in depression scores than continuously
employed individuals. On the other hand, participants without unemploy-
ment insurance showed escalations in their CES-D 10 scores. Such findings
are in agreement with previous studies which demonstrated that receiving
unemployment insurance benefits after unemployment helped to alleviate
individuals’ depression (Tefft 2011). In fact, if comprehensive unemploy-
ment benefits are available, current and future income losses may be pre-
vented and this may protect workers from depression that results due to
financial insecurity (Brugiavini 2001). Hence, although the amount of
benefits received by the different participants can vary under the South
Korean social security system, which states that displaced workers are entitled
to po per cent of original wages for go—240 days based on age and the
number of years enrolled, individuals with unemployment insurance are par-
tially guarded from current and future financial losses. Furthermore, the
positive aspects of unemployment insurance may be significantly shown
among mid-aged and elderly individuals because job-seeking reimburse-
ments in this age group have been reported to be high (Sang 2003).

Likewise, unemployed mid-aged and elderly individuals enrolled in IACI
showed no significant increases in depression scores compared to their
employed counterparts whereas unemployed participants not enrolled in
TACI exhibited statistically significant upsurges. The IACI offers financial
security by compensating for medical expenditure and wage compensations
related to occupational injuries and diseases, which are generally
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unanticipated and cause financial strains. For instance, if individuals require
nursing home care or become unemployed due to industrial accidents, those
with JACI will be able to receive reliable reimbursements for medical and
living costs. The IACI can act as an important social safety net in the older
age groups because the 50-59 age group has been reported to receive the
highest number of compensations in South Korea (Ahn, Kang and Kim
2004). Thus, being able to receive aid in times of unforeseen injuries can
reduce the resulting financial strains and negative mental health effects.

Lastly, with regard to the national pension, unemployed participants both
with and without national pension showed higher depression scores than
employed participants. However, individuals without a national pension
showed higher increases in depression scores than individuals entitled to
national pension and this was prominent in the elderly participants.
Stronger effects seen in the elderly group may result because unlike mid-
aged persons who are not yet eligible for pension reimbursements, elderly
persons are qualified to receive benefits based on previous contributions.
Naturally, the financial mitigating effects of pension compensations will
be stronger in the elderly group because the mid-aged group only expects
future pension income whereas elderly individuals currently receive pension
income. At present, the South Korean public pension scheme is immature
as South Korea is a late-developing welfare state (Kim 2009; Lee and Smith
2009). However, since national pension eligibility ensures at least US $650
per month, national pensions can still put forth positive influences in at
least partially relieving financial pressures and serve as a social security
measure for elderly individuals (Levande, Herrick and Sung 2000).
Therefore, taking into account the fact that downward income volatility
shows a dose-response relationship with depression (Prause, Dooley and
Huh 2009), one’s national pension status can act as an important contributing
factor to relieving depressive symptoms in job-displaced individuals.

This study has some limitations. First, this study did not take into account
the type of one’s employment status, e.g. whether the employment is precar-
ious or permanent, due to data limitations. Second, the amount of
unemployment insurance, IACI and national pension benefits was not mea-
sured also because of data limitations. However, the impact of this limitation
may not have been very strong. This is because unemployment insurance
reimbursements are given for 50 per cent of one’s wages. Although the
absolute amounts will differ, this ensures that beneficiaries will receive at
least half of their original earnings with a maximum ceiling. The IACI pro-
vides compensations solely based on need, and the regulations governing
the proportion of benefit coverage do not differ between individuals. For
the national pension, while benefits depend on one’s previous contribu-
tions, enrolled individuals are guaranteed at least US $650 per month.
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Additionally, because the national pension in South Korea has been rela-
tively recently introduced and is still immature, the maximum reimburse-
ment amounts are not yet high. Still, future studies incorporating the
amount of unemployment insurance, IACI and national pension compensa-
tions are needed to provide further insights. Last, as the measurements of
household income and wealth in this study were based on self-reports,
there may have been some limitations in recording this variable to the abso-
lute amount.

Despite the limitations stated above, this study also has strengths. It was
longitudinal in design with six years of follow-up and only individuals
employed at the baseline were included to analyse the effect of new onset
unemployment on depressive symptoms. In addition, this study is unique
because it incorporates the effect of social safety nets on the association
between unemployment and depressive symptoms. As such studies are
rare, the results elude the importance of the availability of social safety
nets in terms of the mental health of displaced older individuals. This is
particularly important as many countries are ageing. Additionally, because
East Asian countries are known to generally share similar characteristics
with each other regarding depression, the findings of this study may be
more widely applied in investigating the association between unemploy-
ment and depressive symptoms in the mid-aged and elderly groups.

Conclusion

This study reveals that the shift from employment to unemployment among
mid-aged and elderly individuals is associated with poorer depression
scores, highlighting the importance of employment status change in addres-
sing the mental health of older individuals. The results also demonstrate the
significance of social safety nets in the relationship between job loss and
depressive symptoms because individuals without unemployment insurance,
IACI or national pension were shown to be more vulnerable to the negative
mental health effects of job displacement. Therefore, as many countries are
facing a rapidly ageing population, appropriate provision of unemployed
mid-aged and elderly individuals is crucial in addressing the mental
health of older populations.
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