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Objectives Considering the effect of sex and head of household responsibilities, this study was designed to evalu-
ate whether precarious employment is associated with the development of new-onset severe depressive symptoms.

Methods We followed 2214 male and 1276 female waged workers, <59 years of age and without moderate
depressive symptom, from the Korean Welfare Panel Study 2007-2013. Their employment status was classified
as full-time permanent, precarious, self-employed, or unemployed after baseline. Except for occupation and com-
pany size, all variables were treated as time-dependent. Severe depressive symptoms were measured using the
11-item Center for Epidemiologic Studies Depression Scale (CES-D-11). A generalized estimating equation was
used to evaluate the effect of employment status on the development of new-onset severe depressive symptoms.

Results After adjusting for initial baseline CES-D-11 score, chronic disease, and other socioeconomic covari-
ates, precarious employment was associated with the development of new-onset severe depressive symptoms
among male heads of household [odds ratio (OR) 1.52, 95% confidence interval (95% CI) 1.02-2.25] and
female heads of household (OR 4.19, 95% CI 1.70-10.32). In addition, the transition from full-time permanent
employment to another employment status was associated with the development of new-onset severe depressive
symptoms among both sexes, with an especially strong association among females.

Conclusion The present study suggests that, depending on head of household status and sex, precarious employ-

ment is associated with the development of new-onset severe depressive symptoms.

Key terms depression; gender difference; mental health; non-standard work; temporary work.

Due to increasing competition in the global market,
the number of precarious workers has been increas-
ing worldwide (1-4). Previous studies have reported
that temporary workers perceive job insecurity more
frequently than full-time permanent workers (5-7).
Employment instability is associated with psychological
problems (7-9). The effect of precarious employment
on mental health has been analyzed in previous studies,
mostly in Europe and North America (1, 7, 10). A few
cross-sectional studies have reported an association
between precarious employment and mental health in
East Asia (11, 12). However, their cross-sectional study
design could not exclude reverse causation between
precarious employment and depressive symptoms (13).

Longitudinal studies dealing with precarious employ-
ment and depressive symptoms in East Asia are scarce.
A recent longitudinal study in Japan showed that precari-
ous employment in a developed country was associated
with serious psychological distress during the 4-year
follow-up period (3). As for developing countries in East
Asia, one study in South Korea showed that a change
from permanent to precarious work was associated
with the development of depressive symptoms during
a l-year follow-up period (2). Previous longitudinal
studies in developing countries concerning precarious
employment and depressive symptoms are scarce and
have a relatively short follow-up period, if any. Further-
more, employment status in developing countries is not
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as stable as in developed countries such as Japan. There
have been previous studies on the effect of sex (2, 3,
11, 14), but despite the importance of the psychological
burden of being head of household, none of those studies
stratified by head of household status. Whether a basis
of precarious employment is voluntary or involuntary
might be an important factor for depressive symptom,
we used being head of household as proxy variable for
willingness to be a precarious worker.

The purpose of our prospective study was to exam-
ine the impact of employment status and its changes in
employment status on the development of new-onset
severe depressive symptoms, stratified by sex and head
of household status, using nationally representative lon-
gitudinal data collected from 2007-2013 in South Korea.

Methods

Study sample and dataset

The data used in this study were from the Korean Welfare
Panel Study (KOWEPS) 2007-2013. The KOWEPS,
conducted by the Korean Institute of Social and Health
Affairs in conjunction with the Social Welfare Research
Institute of Seoul National University, is an ongoing
longitudinal study of a nationally representative sample
of Korean households; data is collected annually (www.
koweps.re.kr) (15). Trained interviewers conducted face-
to-face interviews at the participants’ households using
structured questionnaires. The 1% wave of KOWEPS
started in 2006, but the definition of full-time permanent
employment changed in the 2" wave and was maintained
thereafter. This study included data from the 2nd wave in
2007. In the 2™ wave, 17 478 subjects completed the sur-
vey questionnaire. The baseline study subjects consisted
of waged workers >19 years of age who did not have
depressive symptoms [Center for Epidemiologic Studies
Depression Scale (CES-D) score <16]. Subjects aged >60
years in 2007 were excluded so that all subjects in this
study were <65 years old during the 6-year follow-up.
After excluding subjects without follow-up in 2008 or
with any missing values, a total of 3490 workers remained
in this study (figure 1).

Outcome variable

The dependent variable in this study was development
of severe depressive symptoms. To measure depressive
symptoms during previous week at the point of inter-
view annually, the KOWEPS used the Korean version of
the CES-D 11-item, 4-point (0-3) (CES-D-11) question-
naire, which was developed from the 20-item standard
form CES-D (CES-D-20) (16, 17) This short form
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Figure 1. Flow diagram for selection of study subjects.

CES-D is known to be comparable to the CES-D-20 (16,
18). The CES-D-11 score was multiplied by 20/11 to
match the CES-D-20 score. A Previous validation study
for CES-D-20 in Korea suggested that a cut-off point
of 25 was optimal for detecting possible cases of major
depressive disorder and a cut-off point of 21 was set as
screening tool for identifying subjects with depressive
symptoms (19). In Western countries, the score of 16
has been traditionally used as an optimal CES-D cutoff
point for determining whether a person has symptoms
of depression (20). And in Korea, many studies used 16
as the cut-off point in CES-D-20 for the detection of
probable depressive symptoms (21).

Because of different ways of expressing affect, espe-
cially the suppression of positive affect in cultures based
on Confucian ethics in Korea, a CES-D-20 score of 21
(higher than Western countries) was recommended as
the cut-off for a screening tool to detect possible major
depressive disorder (19). In this study, CES-D-11 scores
of 9 and >12 (equivalent to CES-D-20 scores of 16.4 and
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21.8, respectively) were the cut-offs for moderate and
severe depressive symptoms, respectively.

In this longitudinal study, for the purpose of iden-
tifying clinical-level new-onset depressive symptoms
among workers with relatively healthy mental status,
new-onset severe depressive symptoms was defined
as the occurrence of a CES-D-11 score of >12 from
2008-2013 in a worker with a CES-D-11 score of <9 at
baseline in 2007.

Measurement of employment status

The independent variable in this study was main employ-
ment status of last year, measured each year from 2008—
2013. Employment status was classified into four cat-
egories: full-time permanent, precarious, self-employed,
or unemployed. The KOWEPS classified individuals as
full-time permanent workers if all four of the following
conditions were satisfied: (i) they were directly hired by
their employers (not subcontracted or dispatched work-
ers or self-employed workers without employees); (ii)
they were full-time workers (not part-time workers); (iii)
there was no fixed term in their employment contract
(not temporary workers); and (iv) there was a high prob-
ability of maintaining their current job (having relatively
little job insecurity and not a day laborer) (2). We used
the same definition of full-time permanent employment
as a previous study done with KOWEPS 2007-2008
data (2). This definition was similar to that used in a
previous prospective study in Japan (3). Other than
full-time permanent workers, waged workers hired by
their employers were classified as precarious workers.
The self-employed were defined as workers who man-
aged their own business regardless of scale or carried
out professional matter on their own responsibility. For
the purpose of comparability with previous East Asian
studies and consideration of different classification of
employment status between countries, the self-employed
were treated as having a different employment status.
The unemployed were defined as those who had been
waged workers at baseline in 2007 but lost employment
by the time of the survey.

The baseline study subjects in 2007 were waged
workers whose employment status was full-time perma-
nent, precarious, or self-employed. Because employment
status changed frequently, we measured employment
status annually, allowing multiple transitions and adding
unemployment as a new category. The unemployed con-
sisted of housewives, job seekers, and the economically
inactive population.

Additionally, we assessed change in employment
status annually allowing multiple transitions to inves-
tigate its impact on the development of severe depres-
sive symptoms (2). There were four categories of status
change: (i) remaining full-time permanent (remaining
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permanent); (ii) changing from full-time permanent to
another employment status (permanent to non-perma-
nent); (iii) changing from non-permanent to full-time
permanent (non-permanent to permanent); and (iv)
remaining in non-permanent employment (remaining
non-permanent). The non-permanent employment status
included the precarious and the unemployed.

Covariates

Various covariates that could be related to employment
status and depressive symptoms were selected. All vari-
ables were assessed each year, except for occupation and
company size. Age in years was a continuous variable.
The baseline CES-D-11 score of 0-33 was included to
adjust for the effect of baseline depressive mood on
future development of severe depressive symptoms. Dis-
posable household income was equalized by dividing it
by the square root of the number of household members
and then categorized into quartiles before study subject
selection each year. The head of household was defined
as the actual breadwinner and practical representative of
the household, regardless of official record. We divided
occupation into two categories: white collar (adminis-
trative, professional, clerical) and blue collar (others).
Company size was divided into two categories according
to the number of employees: >30 or <30. Because the
unemployed category was added to reflect change in
employment status, occupation and company size were
assigned the value at baseline in 2007. Exposure to a
hazardous working environment was defined by a posi-
tive response to the survey question “Have you worked
in a hazardous environment or experienced conditions
that compromised your safety?” Follow-up years (1-6)
were included as a continuous variable. Chronic disease
was defined as having taken medicine for >6 months.
Other covariates included education level, current smok-
ing status, and current alcohol use (22).

Statistical analysis

Because of unique gender roles in eastern Asia and the
different structure of the labor market, all analyses were
stratified by sex. To determine statistically significant
differences between groups, chi-square test was per-
formed to compare categorical variables, and analysis
of variance (ANOVA) was performed to compare con-
tinuous variables. The longitudinal dataset in this study
contained one record per observation to reflect repeated
measurements. For the identification of new-onset severe
depressive symptoms, subjects were censored after the
first event of severe depressive symptoms.
Employment status and all other covariates were
measured annually and treated as time-dependent vari-
ables allowing multiple transitions. With this dataset,
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we performed a generalized estimating equation (GEE)
analysis with exchangeable working correlations to
estimate odds ratios for the development of new-onset
severe depressive symptoms among precarious workers
and the unemployed compared with full-time permanent
workers. The association between change in employ-
ment status over the last year and development of new-
onset depressive symptoms was tested using the same
GEE analysis. Then, as a reflection of patriarchal social
order in East Asia, GEE analysis was performed, strati-
fied by head of household status and sex.

A sensitivity analysis was performed on a subgroup
dividing precarious employment into full-time and part-
time non-permanent to avoid heterogeneous nature of
the precarious employment. All hypotheses in this study
were two sided, and P-values <0.05 were deemed statisti-
cally significant. We did all statistical analyses with SAS
software, version 9.3 (SAS Institute, Cary, NC, USA).

Results

Table 1 shows the general characteristics of the study
subjects in 2008, stratified by employment status. Sub-
jects were waged workers at baseline, initially without
depressive symptoms. The proportion of full-time per-
manent workers was 54.2% and 45.4% for males and
females, respectively. Among both sexes, precarious
workers were more likely to have the following charac-
teristics compared to full-time permanent workers: lower
household income, lower education level, lower number
of employees in their company, lower levels of expo-
sure to a hazardous environment, lower chronic disease
levels, and higher baseline CES-D-11 scores. Baseline
CES-D-11 scores were higher among precarious than
full-time permanent workers. During the 6-year follow-
up period, 229 males (2.1% of person years and 10.3%
of subjects) and 168 females (3.0% of person years and
14.3% of subjects) developed new-onset severe depres-
sive symptoms. The retention rate was 77.3% and 79.0%
among males and females, respectively; 502 males and
268 females were lost to follow-up.

Table 2 shows the odds ratios (OR) and 95% confi-
dence intervals (95% CI) resulting from a GEE analysis
of the effect of yearly employment status on new-onset
severe depressive symptoms during the 6-year follow-up
period. Among both sexes, the likelihood of develop-
ing new-onset severe depressive symptoms was higher
among precarious than full-time permanent workers in
the crude model (males: OR 2.28, 95% CI 1.64-3.18;
females: OR 1.94, 95% CI 1.33-2.84). After adjusting
for all covariates included in this study, OR decreased
but remained statistically significant for male workers
(OR 1.59, 95% CI 1.10-2.30). Among female workers,
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statistical significance was not maintained in the fully-
adjusted model (OR 1.41, 95% CI 0.94-2.12).

In the fully-adjusted GEE model analyzing change in
employment status over the last year (table 3), workers
whose employment status changed from full-time perma-
nent to another employment status were more likely to
develop new-onset severe depressive symptoms than full-
time permanent workers with no change (males: OR 2.04,
95% CI 1.29-3.20; females: OR 1.80, 95% CI 1.06-3.04).

We also performed a GEE analysis of change in
employment status stratified by sex and head of house-
hold status (table 4). Among heads of household, precar-
ious workers of both sexes were more likely to develop
new-onset severe depressive symptoms compared to
full-time permanent workers (males: OR 1.52, 95% CI
1.02-2.25; females OR 4.19, 95% CI 1.70-10.32). As
for change in employment status, workers who moved
from permanent employment to another type of employ-
ment were more likely to develop new-onset severe
depressive symptoms compared to those remaining in
the full-time permanent employment (males: OR 1.94,
95% CI 1.18-3.18; females: OR 4.09, 95% CI 1.39-
12.01). Female heads of household who remained in the
non-permanent employment were more likely to develop
new-onset severe depressive symptoms compared to
those remaining in the full-time permanent employment
(OR 3.56, 95% CI 1.24-10.21), whereas no significant
association was found among male heads of household.
A sensitivity analysis showed similar results especially
among females (table 5).

Discussion

After adjusting for initial baseline CES-D-11 scores,
chronic disease, and other socioeconomic covariates,
our 6-year longitudinal study indicates that male pre-
carious workers were more likely to develop new-onset
severe depressive symptoms than full-time permanent
workers. Among both sexes, a change from full-time
permanent to another employment status was associated
with the development of new-onset severe depressive
symptoms. In particular, head-of-household stratification
showed that female heads of household with precarious
employment were about 4 times more likely to develop
new-onset severe depressive symptoms than female
heads of household whose employment status remained
full-time permanent.

Previous longitudinal studies suggested that pre-
carious workers were more likely to develop depressive
symptom (23) and work disability due to depressive
disorders (24). Some studies have reported that the
change from permanent to precarious employment is
positively associated with the development of new-onset
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Table 1. General characteristics at first follow-up (2008) of waged workers without depressive symptoms in 2007.

Variables Males (N=2214) .® P-value Females (N=1276) ¢ ¢ P-value
Permanent Precarious Self- Un- Permanent Precarious Self- Un-
% % employed employed % % employed employed
% % % %
Total 54.2 18.7 23.8 3.3 454 28.5 13.1 13.1
Household income © <0.001 <0.001
Low 1.8 7.0 12.2 24.3 341 9.6 8.4 12.6
Mid-low 15.8 29.2 23.6 28.4 15.4 26.4 19.2 24.6
Mid-high 334 36.6 312 284 301 30.9 305 317
High 49.0 27.2 33.1 18.9 515 33.1 419 31.1
Education <0.001 <0.001
High school or lower 47.2 70.4 73.8 59.5 51.5 70.5 71.3 62.9
College 52.8 29.6 26.2 40.5 48.5 295 28.7 371
Head of household ! <0.001 0.004
Yes 87.7 87.2 96.8 70.3 15.9 22.0 20.4 10.2
No 12.3 12.8 3.2 29.7 84.1 78.0 79.6 89.8
Marital status <0.001 <0.001
Others 20.7 26.7 10.3 37.8 39.2 32.8 18.6 24.6
Married 79.3 73.3 89.7 62.2 60.8 67.2 81.4 75.4
Residential area <0.001 <0.001
Urban 87.5 86.5 70.5 83.8 874 86.0 749 904
Rural 12.5 13.5 29.5 16.2 12.6 14.0 25.1 9.6
Occupation ¢ <0.001 <0.001
Blue collar 53.5 78.3 86.7 79.7 42.0 774 80.8 66.5
White collar 46.5 21.7 13.3 20.3 58.0 22.6 19.2 335
Company size (employees) ¢ <0.001 <0.001
1-29 37.3 63.1 96.2 74.3 51.3 61.4 98.2 71.3
>30 62.7 36.9 3.8 25.7 48.7 38.6 1.8 28.7
Hazardous environment <0.001 0.519
Yes 16.2 271.7 20.3 9.5 5.9 7.4 42 6.6
No 83.8 72.3 79.7 90.5 941 92.6 95.8 934
Chronic disease 0.001 0.002
Yes 12.5 20.2 22.2 23.0 12.3 20.9 25.7 20.4
No 87.5 79.8 77.8 77.0 87.7 791 74.3 79.6
Current smoker 0.030 0.691
Yes 53.0 61.2 53.2 52.7 2.2 3.3 2.4 1.8
No 47.0 38.8 46.8 47.3 97.8 96.7 97.6 98.2
Current alcohol user 0.999 0.003
Yes 87.6 87.7 87.8 87.8 64.1 64.7 50.3 56.3
No 12.4 12.3 12.2 12.2 35.9 35.3 49.7 43.7

2 Age (mean [standard deviation]): permanent 40.0 [8.3], precarious 42.4 [9.1], self-employed 46.9 [8.0], unemployed 42.6 [11.7].

b CES-D-11 score (mean [standard deviation]) permanent 2.2 [2.4], precarious 2.9 [2.6], self-employed 2.7 [2.5], unemployed 2.9 [2.7].
¢ Age (mean [standard deviation]): permanent 37.8 [9.6], precarious 42.4 [9.7], self-employed 46.0 [7.6], unemployed 40.1 [10.6].

4 CES-D-11 score (mean [standard deviation]) permanent 2.4 [2.4], precarious 3.0 [2.6], self-employed 3.2 [2.7], unemployed 3.0 [2.5].
¢ Disposable household income; equalized by dividing by square root of number of family members.

f Actual breadwinner and practical representative of household.
9 Measured in 2007.

depressive symptoms (2), lower self-rated health status
(14), and suicidal ideation (12). Furthermore, some
studies have reported that the transition from precari-
ous to full-time permanent employment was positively
associated with mental ill-health among females in East
Asia (2, 14).

A recent discrete survival analysis performed on
a Japanese sample of 50-59 year olds over a 4-year
follow-up period demonstrated male precarious work-
ers were more likely to develop serious psychological
distress than male full-time permanent workers (hazard
ratio 1.79, 95% CI 1.28-2.51), but such an association
was not observed among females (3). Although the
outcome of the above study was a mood or anxiety dis-

order and employment status in the baseline survey was
treated as a time-independent variable, this result was
comparable to our study’s findings in that the association
was observed only among males.

As for changes in employment status, a recent longi-
tudinal study reported that new-onset depressive symp-
toms were strongly associated with a change from
permanent to precarious employment (OR 2.88, 95%
CI 1.24-6.66) or a change from precarious to perma-
nent employment (OR 2.57, 95% CI 1.20-5.52) only in
females, using the KOWEPS data from 2007-2008 (2).
This association with a change from permanent to pre-
carious employment among females was consistent with
our study, but among males our findings were different.
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Table 2. Results of a generalized estimating equation analyzing the effect of yearly employment status on new-onset of severe depres-
sive symptoms during the 6-year follow-up period, among individuals who were waged workers at baseline in 2007. Employment status
and all other covariates were time-dependent variables allowing multiple transitions. [OR=0dds ratio; 95% C1=95% confidence interval]

Variables Males Females

Cases %  Person Crude model Adjusted model Cases % Person  Crude model Adjusted model

Years  or  95%Cl OR  95%Cl Vears  or  95%Cl OR  95%Cl

Employment status each
year from 2008
Unemployed 33 6.0 546 419 278-6.32 290 1.85-457 46 42 1114 221 146-335 185 1.17-2.90
Self-employed 50 1.8 2730 1.23 0.86-1.76 1.09 0.71-166 23 3.0 773 157 097-2.62 1.21 0.69-2.11
Precarious 63 34 1877 228 1.64-318 159 110230 70 3.7 1906 1.94 1.33-2.84 141 0.94-2.12
Full-time permanent 83 15 5573 1.00 1.00 44 19 2296 1.00 1.00
Baseline CES-D-11 124 118-130 1.21 1.15-1.27 125 118-132 120 1.13-1.27
Age in years 0.99 0.98-1.01 1.00 0.98-1.02 1.01 0.99-1.03 1.00 0.98-1.02
Household income @
Low 29 44 664 296 1.91-459 1.83 1.14-294 30 6.7 448 494 3.01-812 270 1.52-4.80
Mid-low 76 35 2157 239 1.71-334 1.77 123256 69 55 1256 4.03 2.68-6.06 259 1.63-4.10
Mid-high 58 1.7 3502 110 0.78-1.57 092 0.63-1.33 48 2.6 1835 1.87 1.22-2.88 145 0.92-2.28
High 66 1.5 4402 1.00 1.00 36 1.4 2540 1.00 1.00
Education
High school or lower 155 25 6283 149 1.12-198 1.16 0.80-1.68 131 35 3696 1.65 1.19-2.30 1.20 0.76-1.89
College 74 1.7 4443  1.00 1.00 52 22 2383 1.00 1.00
Householder ©
Yes 200 2.0 9863 0.60 0.40-0.89 0.75 043-1.30 55 53 1034 216 1.55-3.00 0.65-2.04
No 29 34 858 1.00 1.00 128 25 5045 1.00
Marital status
Others 59 33 1486 1.75 1.29-2.38 1.22 0.82-1.81 76 45 1674 191 141-259 142 0.84-2.38
Married & cohabitating 170 19 8940 1.00 1.00 107 2.4 4405 1.00 1.00
Residential area
Urban 202 23 8840 1.61 1.07-242 172 1.12-262 155 3.0 5184 095 0.63-1.45 093 0.60-1.43
Rural 27 14 1886 1.00 1.00 28 31 895 1.00 1.00
Occupation ¢
Blue collar 170 24 7201 142 1.05-1.92 0.89 061-1.29 129 3.5 3706 1.12-215 0.78 0.50-1.23
White collar 59 1.7 3525 1.00 1.00 54 23 2373 1.00
Company size (employees) ¢
1-29 149 25 6088 1.43 1.08-1.89 1.03 0.74-144 136 3.6 3796 1.77 126-2.49 1.28 0.89-1.83
>30 80 1.7 4638 1.00 1.00 47 21 2283 1.00 1.00
Hazardous environment
Yes 48 27 1744 134 0.97-1.84 101 0.71-1.44 7 22 314 071 033-152 058 0.26-1.29
No 181 2.0 8952 1.00 1.00 176 3.1 5765 1.00 1.00
Chronic disease
Yes 63 28 2245 145 1.08-1.94 152 1.11-208 54 41 1325 152 1.10-2.10 1.34 0.92-1.96
No 166 2.0 8481 1.00 1.00 129 2.7 4754 1.00 1.00
Smoking
Yes 142 27 5347 166 1.26-217 146 1.09-1.95 10 88 114 322 1.60-652 205 0.96-4.39
No 87 16 5379 1.00 1.00 173 2.9 5965 1.00 1.00
Alcohol use
Yes 189 21 8960 093 0.66-1.31 0.94 065-1.36 97 3.0 3229 099 0.74-1.33 1.04 0.76-1.43
No 40 28 1766 1.00 1.00 8 3.0 2850 1.00 1.00
Follow-up years 0.74 0.67-0.81 0.75 0.68-0.82 0.82 0.75-0.90 0.82 0.74-0.91

2 Disposable household income; equalized by dividing by square root of number of family members.

b Actual breadwinner and practical representative of household.
¢ Measured in 2007.

In our study, a change in employment status from full-
time permanent to non-permanent employment among
both sexes was associated with the development of new-
onset severe depressive symptoms, while a change from
non-permanent to full-time permanent employment did
not show a statistically significant association. Though
statistically not significant, a change in employment sta-
tus from non-permanent to a full-time permanent posi-
tion among female heads of household was negatively
associated with severe depressive symptoms, but female
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non-heads of household showed a positive association.
Possible reasons for the present study’s different find-
ings may be consideration of head-of-household respon-
sibility, different categories of employment change
status, adjustment for baseline CES-D-11 score, the
exclusion of older people, or a longer follow-up period
of our study.

Because previous studies did not stratify according
to head-of-household status, the effect of being head of
household was not considered. Our results showed the
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Table 3. Results of a generalized estimating equation analyzing the effect of change in employment status on new-onset of severe depres-
sive symptoms during the 6-year follow-up period, among individuals who were waged workers at baseline in 2007. [OR=0dds ratio; 95%
C1=95% confidential interval]

Males Females

Cases % Person  Crude model Adjusted model 2 Cases % Person  Crude model  Adjusted model 2
YeIS "0R  95%Cl  OR  95%Cl VOIS "oR  95%Cl  OR  95%Cl

Employment change each

year®
Remaining non-permanent 113 2.6 4327 1.92 141-261 143 099-2.08 110 3.5 3148 2.02 1.35-3.02 1.44 0.92-2.25
Non-permanent to permanent 18 2.1 842 156 093-2.62 1.09 0.64-1.88 13 25 529 140 0.73-2.67 1.06 0.54-2.09
Permanent to non-permanent 33 40 826 295 1.94-449 204 129320 29 46 635 2.64 1.59-4.40 1.80 1.06-3.04
Remaining permantnt 65 1.4 4731 1.00 1.00 31 1.8 1767 1.00 1.00

a Adjusted for previous year’s GES-D 11 score, age in years, equalized household income, education level, head of household status, marital status, resi-
dential area, occupation at baseline, company size at baseline, exposure to harzardous environment in workplace, chronic disease, perceived health sta-
tus, smoking status, alcohol use, and observation year.

b Change in employment status since last year allowing multiple transitions; non-permanent group includes precarious employment and umployment.

Table 4. Results of a generalized estimating equation analyzing the effect of yearly employment status and change in employment status
on new-onset of severe depressive symptoms during the 6-year follow-up period, among individuals who were waged workers at baseline
in 2007. [OR=0dds ratio; 95% Cl1=95% confidence interval]

Employment status Head of household Non-head of household
Cases % Person Males @ Females @ Cases % Person Males @ Females @
years years

OR 95%ClI OR  95%Cl OR 95% Cl OR  95%Cl

Employment status each year ®

Unemployed 36 70 517 3.10 1.88-5.13 6.10 217-1712 43 3.8 1133 269 093-7.76 1.31 0.78-2.18
Self-employed 55 20 2824 098 0.62-152 273 0.87-850 18 27 679 257 0.62-10.67 0.93 0.48-1.81
Precarious 85 4.1 2101 152 1.02-2.25 419 1.70-1032 48 29 1682 213 0.71-6.34 1.03 0.63-1.68
Full-time permanent 79 15 5460 1.00 1.00 48 2.0 2409 1.00 1.00

Employment change each year ©

Remaining non-permanent 136 3.0 4600 1.32 0.89-1.95 285 1.06-7.68 87 3.0 2875 222 0.72-6.88 1.20 0.72-2.00
Non-permanent to permanent 17 2.0 841 1.11 0.63-1.98 0.38 0.04-326 14 26 530 097 0.204.66 1.29 0.63-2.65
Permanent to non-permanent 40 4.8 842 194 1.18-3.18 4.09 1.39-12.01 22 3.6 619 267 0.87-817 1.27 0.67-2.40
Remaining permanent 62 1.3 4619 1.00 1.00 34 18 1879 1.00 1.00

2 Adjusted for previous year’s GES-D 11 score, age in years, equalized household income, education level, head of household status, marital status, resi-
dential area, occupation at baseline, company size at baseline, exposure to harzardous environment in workplace, chronic disease, perceived health sta-
tus, smoking status, alcohol use, and observation year

® Model 1. Employment status and all other covariates were time-dependent variables allowing multiple transitions

¢ Modlel 2. Change in emploument status was measured yearly allowing multiple transitions; non-permanent group includes precarious employment and
umployment.

Table 5. Results of a generalized estimating equation analyzing the effect of yearly employment status on new-onset of severe depres-
sive symptoms during the 6-year follow-up period, among individuals who were waged workers at baseline in 2007. [OR=0dds ratio;
Cl=confidence interval]

Employment status Head of household Non-head of household

Cases % Person Males @ Females @ Cases % Person Males 2 Females 2
years years
OR  95%Cl OR 95% Cl OR 95% Cl OR 95% Cl

Employment status each year ®

Unemployed 36 7.0 517 311 1.88-514 598 2.12-16.84 43 38 1133 271 093-7.88 139  0.84-2.31
Self-employed 55 1.95 2824 0.98 0.62-1.52 2.75 0.88-855 18 27 679 262 0.62-11.00 093  0.48-1.79
Part-time 8 49 162 161 049-530 370 1.02-1340 11 40 272 6.49 052-81.19 124  0.59-2.61
Full-time non-permanent 76 3.9 1929 1.52 1.02-2.27 4.01 1.61-994 37 26 1406 1.94 061-6.15 097  0.58-1.62
Full-time permanent 79 1.5 5460 1.00 1.00 48 2.0 2409 1.00 1.00

2 Adjusted for previous year’s CES-D 11 score, age in years, equalized household income, education level, head of household status, marital status, resi-
dential area, occupation at baseline, company size at baseline, exposure to harzardous environment in workplace, chronic disease, perceived health sta-
tus, smoking status, alcohol use, and observation year

® Model 1. Employment status and all other covariates were time-dependent variables allowing multiple transitions
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combined effect of head-of-household responsibility
and sex on the development of new-onset depressive
symptoms. This combined effect may indicate whether
a worker is head of household and sex are important
factors in the development of severe depressive symp-
toms. Under the influence of strong patriarchal social
traditions in Korea (25), female heads of household
must undertake responsibility for both breadwinning
and household chores. In addition to the difficulty in
combining work with household chores, having a female
head of household may indicate a family’s low socio-
economic status.

There are several limitations of this study. First,
although we adjusted baseline CES-D-11 score and
excluded workers with moderate depressive symptoms,
we could not completely remove bias introduced by the
healthy worker effect. Workers with poor mental health
are less likely to have full-time permanent employment
status than workers with good mental health, and there
may be a tendency for them to transition from full-time
permanent to precarious employment (7). Second, dif-
ferentiation between full-time permanent and precarious
employment in this study might not be generalizable
due to the different legal and social classifications of
employment status between countries. However, if
limited to East Asian countries, such as South Korea
and Japan, which use similar classifications, the results
of our study could be comparable with other studies.
Third, the cumulative effect of precarious employment
could not be assessed due to lack of information in the
KOWEPS. However, because employment status and
change in employment status in our study were mea-
sured annually and treated as time-dependent variables,
the cumulative effect might be attenuated among work-
ers with a change in employment status. Fourth, the
harmful effects of the underlying work characteristics
associated with specific forms of employment were not
considered in our study due to lack of information in the
KOWERPS. So, the effect of certain employment status
on depressive symptom could be mediated by underly-
ing work characteristics. Fifth, we could not exclude
subjects with major depressive disorder so some subjects
with anti-depressive medication could be included in
the baseline subjects. Sixth, we could not reject reverse
causality. Due to the frequent transition of employment
status and fluctuation of mood status, we used present
CES-D-11 score and main employment status of last
year. So, the exact onset time of depressive symptom
could not be measured.

Despite the above limitations, the present study has
several strengths. First, the study design was longitu-
dinal, with a 6-year follow-up. We excluded workers
with moderate depressive symptoms (CES-D-11 score
>9) at baseline, which was lower than the cut-off for
severe depressive symptoms (CES-D-11 score >12), and
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adjusted for baseline CES-D-11 score. There have only
been a few longitudinal studies of this subject in East Asia
(2, 3). Second, all variables, including employment status,
in the present study were time-dependent and measured
annually. Moreover, change in employment status was
added to the analysis to explain the effect of job transition.
Third, stratification by head of household status explained
a possible mechanism for why the results for female
workers differed from those for male workers in previous
longitudinal studies in East Asia (2, 3). Whether a worker
is head of the household might be a proxy variable for
voluntary or involuntary basis of precarious employment.
To the best of our knowledge, the present study is one of
the first to report the effect of precarious employment
on new-onset severe depressive symptoms according
to whether participants are heads of household or not
(26). Third, study subjects were economically active in
the 20-59-year-old age group at baseline. Therefore the
effects of precarious employment are more easily gener-
alizable to the working-age population.

In conclusion, this prospective 6-year follow-up
study found that precarious employment is associated
with the development of new-onset severe depressive
symptoms among heads of household of both sexes,
with an especially strong association among females.
In addition, the transition from full-time permanent
employment to another employment status is associated
with the development of new-onset severe depressive
symptoms among heads of household of both sexes, with
an especially strong association among females. Given
the social and occupational inequities experienced by
females in East Asia, future studies should focus on the
economic burden of female head-of-household workers.
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