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Introduction

Mental health has become an exciting issue and has received special worldwide
attention, especially since the 2000s (Lagomarsino & Spiganti, 2020; McGovern, 2014). It is
due to the various impacts that mental health can have in various aspects in developed and
developing countries (Frijters et al., 2014). Moreover, no less than 80% of individuals with
mental health disorders do not receive treatment in middle and low-income countries (WHO,
2013). This condition is also exacerbated by the fact that there are no facilities related to
collecting and reporting data related to mental health in no less than 27% of countries in the
world (Giang et al., 2006). There are economic costs and losses that certain parties must bear
due to the direct and indirect effects of mental health problems (Lanuza, 2013; Rudolph &
Eaton, 2016). One of these effects is to create a burden on the work environment. Therefore,

the World Health Organization seeks to upgrade various priority agendas related to mental
health.

Furthermore, one type of mental health disorder that is commonly discussed is
depression because of the distribution of cases and the high economic costs it incurs (Asami
et al., 2015; Bubonya et al., 2019). According to the National Institute of Mental Health
(NIMH) (2021), depression can cause severe mood disorders and impact individuals’ thoughts,
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feelings, appetite, and work activities. Data in America show the development of cases of
depression that continues to increase from 2010 to 2018, from less than 15.5 million to 17.5
million adults. In line with the increasing number of cases, from 2010 to 2018, there has
always been an increase in the economic burden due to depression, from the initial $236
billion to $326 billion. More interestingly, costs related to work activities due to depression
increased to 61% from 41% (Greenberg et al., 2015, 2021). Not only related to the cost of
work activities, but the WHO also reports on the estimation of the global disease burden,
explaining that an average of 54.8% of health losses due to disability are caused by depression
(WHO, 2020). More broadly, WHO also published that at least in 2015, as many as 322 million
people in the world had experienced depression which spread to several regions of the world
(as shown in figure 1.) or equivalent to 4.4% of the world’s population (WHO, 2017). Figure
1. shows that the distribution of cases of depression is highest in the area around Southeast
Asia. As detailed again in the WHO report, Indonesia has the second highest case occurring in
Southeast Asia, with more than 9 million cases.

Africa Easern Eurocpe Amerca Southeast Asla  Wedern
Mediterranean Pacific

m Africa m Eastern Mediterranean m Europe m America m Southeast Asia m'Western Pacfic

Figure 1: Distribution Case Depression
Source: WHO (2017)

Data from the Indonesian Ministry of Health show an increase in cases of mental
health disorders by 7% in 2018 compared to 2013, which was only 1.7% for people in the
category of mental disorders. From 2013 to 2018, there was also an increase from only 6%
to 9.7% for emotional and mental disorders (Ministry of Health, 2020). Suppose it is more
specific to cases of depression in 2018, based on the RISKESDAS report. There 12 million
people have experienced it, or about 6% of the population, and only about 9% of those who
get treatment. Based on this report, of the 12 million people who experience depression,
working-age individuals have a high prevalence of depression. Ages 15-24 years recorded a
total of 6.2% of cases, while in that age range, only 5.25% received treatment, even though
this age is significant in shaping the quality of human resources. If you look at data from other
sources, namely the Indonesia Family Life Survey from 2007 to 2014, the number of people
screened for depression in Indonesia has more than doubled (Zulfa, 2017).

Departing from the many cases of mental health, such as depression in various
countries that can affect individuals of working productive age, many studies specifically link
the effect to labor outcomes (Johar & Truong, 2014; Layard, 2013; Peng et al., 2016). The
effect on the labor outcome is that the probability of becoming a worker and productivity
is usually lower (Bryan et al., 2022; Jain et al., 2013). Low productivity can be caused by
absenteeism and presenteeism by workers with depression symptoms. Absenteeism is the
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absence of workers at work, while presenteeism is for workers who do not work optimally
in the work environment. Bubonya et al. (2017) found that low mental health led to a 5%
higher absenteeism from work in Australia, while a study by Rudolph & Eaton (2016) found
that depression can cause a 37% risk of being fired from work for women and 18% for men.
This negative relationship between mental health and labor outcomes has been estimated
through various studies.

According to Chatterji et al. (2011), there are three channels in how mental health
affects labor outcomes. First, individuals with mental health disorders will find it challenging
to get and stay at work due to low productivity, concentration, and motivation. A study by
Saffer & Dave (2005) found that mental health problems such as depression lead to unhealthy
behaviors such as smoking, alcohol, and drug consumption. This unhealthy behavior
may affect the quality of the individual. Depression can also affect the level of happiness,
perception of life, sleep disturbances, and feelings of fatigue, which impact work activities
(Ringdal & Rootjes, 2022). Second, the company or employer will not want to incur additional
costs to accommodate this problem. Third, the potential for acts of discrimination if the
history of mental health disorders is known by the work environment. These three channels
will significantly affect the quality of work of individuals with mental health disorders. If it
is associated with the theory of labor demand, companies will only hire employees if their
productivity exceeds the costs incurred. In other words, the company will hire employees with
high productivity.

The previous study still finds debate on how labor outcomes can be affected by mental
health. Some studies have found a negative relationship (Frijters et al., 2021; Mitra & Jones,
2017; Ruiz-Tagle & Troncoso, 2018). A study conducted by Mitra & Jones (2017) found that
decreased mental health increased the chances of becoming unemployed, and improved
health increased the chances of becoming employed. However, other studies found a non-
significant effect of mental health disorders on labor outcomes (Sohn, 2018). Differences in
results were also found when estimating gender differences. Several studies have found that
the effect of mental health on labor outcomes is more influential in males. In their study,
Ojeda et al. (2010) explained that male individuals with mental health disorders had more
influence on the possibility of working than women, while a study conducted by Zulfa (2017)
found that mental health, such as depression, only affected female individuals. The ambiguity
of the differences in mental health effects by gender makes this study still interesting.

So far, we have yet to find studies in Indonesia that discuss mental health’s effects
on job retention. Previous studies have focused more on the correlation between mental
health problems and employment opportunities for those who have not previously worked. In
addition, several studies related to mental health in Indonesia have yet to include the variable
of mental change itself, so we cannot see the long-term effects of mental health problems.
This study believes that mental health disorders have a long-term effect on job retention, so
the change variable of mental health conditions is essential to include in the model. To fill this
research gap, this study includes a variable change in mental health conditions proxied by the
change in depression scores in 2007 and 2014. This study also includes many relevant control
variables so that it can overcome the problem of unobserved heterogeneity.

This study aims to investigate the effect of depression on job retention or the likelihood
of remaining employed using IFLS longitudinal data in Indonesia. The question is whether
depressive symptoms will reduce worker retention or the probability of remaining employed
for both men and women in Indonesia. A provisional assumption is that depression can reduce
the probability of being able to remain in work or work retention. So far, we have not found
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studies with Indonesian characteristics that focus on the effect of depression or mental health
disorders on job retention. The main contribution of this study is to enrich the literature on
the effects of depression on job retention by filling the gap in research in Indonesia.

This study uses IFLS4 2007 data, consisting of individual characteristics, socioeconomic,
and health, and comprehensively includes sectors and employment characteristics. Mental
health measures use the Center of Epidemiological Studies Depression Scale (CES-D), self-
reported. IFLS5 2014 data are used regarding individual employment and mental health status.
This study also calculated how many individuals between 2007 and 2014 had depression scores
that remained, decreased, and increased and then looked at the effect on work retention.
Then, estimation is also carried out by differentiating gender to see the difference in the effect
because, in some literature, it is stated that there are differences in characteristics between
men and women in responding to mental health disorders, so separate regression between
men and women can minimize heterogeneity. The method used is logistic regression because
the dependent variable is a dummy. The use of logistic regression in this study was able to
overcome the problem of reverse causality because what was used as an independent variable
was the change in mental health scores in 2007 and 2014.

The results of this study indicate that individuals who experienced symptoms of
depression in 2007. However, they did not have symptoms of depression again in the next
period of 2014. Compared to individuals who had never had symptoms of depression in
both periods, their work retention decreased by 5.55%. These findings confirm that there is
indeed a long-term effect of depressive disorders on the ability to maintain a job. It indicates
that individuals with depressive symptoms in 2007 are more at risk than individuals who do
not experience them or have recently experienced depressive symptoms in 2014 for their
chances of retaining their jobs in 2014. In a study conducted by Burcusa & lacono (2007), it
was explained that depression has a high recurrence rate, at least five years to nine years. It
means that, in that period, many things will cause a low ability to maintain a job. Individuals in
this range experience disability at work because symptoms of depression tend to recur. They
are in the process of being treated and treated so they cannot work again. Even though their
score improved in 2014, it will take time to get back into the work environment.

Literature Review
Two points will be discussed in the literature review: theoretical reviews and previous research.

Neoclassical Labor Supply Theory

In economic theory, it can be concluded that physical and mental illnesses such as
depression can affect an individual’s decision to join employment. Several studies have found
that mental health disorders have a significant negative relationship with labor outcomes
(Banerjee et al., 2017; Bir & Frank, 2001; Bryan et al., 2022). Neoclassical labor supply theory
is based on consumer choices in maximizing utility by dealing with the tradeoff between
consumption/work and leisure (Cahuc et al., 2004). It is also called time allocation because
the choice to consume is obtained from the time used to work to earn earnings, and leisure
time is not used for work (leisure time). The basic model of this neoclassical theory is U =
(C, L), where if C, the working time used, increases, and L leisure time also increases, the
individual will achieve satisfaction. However, remember that individuals have constraints in
the form of total available time, so working or not working is a decision/choice. Individuals
must determine how much the allocation of C and L is with the condition that if C increases, L
will decrease.
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Cahuc et al. (2004) suppose LO is the total time in a day, and L is leisure time, so the
time used for work can be written as h=L0 — L. When you want to increase h, it means that
L must be reduced in allocation because LO is limited, but, conversely, when you want to
increase L, h must be reduced. Therefore, the relationship between h and L is called a tradeoff
due to a constraint. The maximum combination of h/C and L can be seen on the indifference
curve. If the indifference curve is further away from the origin, it represents the maximum
level of utility.

In dealing with the tradeoff between work and leisure, we recognize the term
reservation wage, namely with a certain wage level where individuals are willing to reduce
their leisure time used for work. In the initial equation, where the time used for work can
be written as h = LO - L or the total time LO = h + L, the individual chooses whether to work
or leisure. For example, if there is an illness condition S, there will be a new total allocation,
namely LO’, which is a reduction in the total time with the length of illness L0’ = LO - S, so we
can rewrite the time allocation that can be used to work h’ = L0’ - L. The allocation of available
time used for work is reduced due to illness which implies a decrease in the reservation wage
received. The decline in the reservation wage will affect a person’s decision to participate in
becoming a worker.

Health Theory as Human Capital Investment

One of the literature that discusses the theoretical framework related to health effects
and labor outcomes is the model adopted by Currie & Madrian (1999), which was pioneered
and sourced from the human capital theory of Becker (1964) and Grossman (1972) who
both emphasize the importance of health as human capital that affects income. Specifically,
Grossman (1972) states that past health is related to future health, which can also affect
future income. The study by Peng et al. (2013) seeks to explain how the theory of Becker and
Grossman in an objective function to maximize utility related to the relationship between labor
supply and health capital. The objective function consists of maximizing the consumption of
goods, current health, and leisure time. However, this maximization has health production
functions, budget constraints, total time constraints, wage constraints, sick time, working
hours constraints, and income constraints.

With the objective function and budget constraint, after maximizing utility, it can
be concluded that health problems can increase sick time, which can reduce the total time
allocation, both time for work, time for health products, and free time. As stated by Becker
(1964), investment in health is an essential human resource investment that can increase
healthy time, which means it can add healthy days, then the implications for productivity or
working hours. Referring to the definition of health according to Law 36 of 2009, one of the
conditions a person is in a healthy state is mentally healthy. Therefore, people who experience
mental health disorders have the potential to increase their sick time, which can affect work
participation.

Previous Research

The relationship between mental health disorders such as depression and labor
outcomes is still inconclusive because there are differences in the results of previous empirical
studies. This difference is caused by various things, such as differences in data, proxies,
measurements, and methodologies used. Furthermore, several studies have found that mental
health disorders have a significant negative relationship with labor outcomes (Banerjee et al.,
2017; Bir & Frank, 2001; Bryan et al., 2022; Ringdal & Rootjes, 2022; Zulfa, 2017). However,
other studies show no relationship between these variables (Sohn, 2018).
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Ringdal and Rootjes’s (2022) study conducted in the Netherlands using a fixed effect
and correlated random error and controlling for unobserved heterogeneity found that the
presence of depressive symptoms in women did not affect work participation but did affect
the probability of having a paid job by 1.6% points while in men effect both on participation
and as a paid worker, which is 2.1%. Their study also tried to overcome the reverse causality
problem by using mental health lag as an independent variable. Bubonya et al. (2017), using
panel data and also controlling for unobservable heterogeneity, found that low mental health
led to a 5% higher absenteeism from work in Australia. Another study from Bubonya et al.
(2019), still in Australia, using panel data with a bivariate random effect, found that poor
mental health caused men to be 3.3% likely not to work and women 2.8% points. This study
also uses lag from mental health to overcome the issue of reverse causality. A study in France
by Barnay & Defebvre (2019) using a bivariate probit model and using mental health time lag
found that mental health reduced work retention in men by 12% points.

Fletcher (2013), using mental health lag and the Mincer model, found that depressive
symptoms resulted in a 5% reduction in employment opportunities and a 15% reduction in
income in adolescents. Then, Chatterji et al. (2011) looked more at the difference in the effect
of gender. Women experience a decreased chance of becoming workers by 14%, of which
men are only 9%. Interestingly, Banerjee et al. (2017) found the opposite result using the
Structural Equation Model, with a more significant effect in men. Meanwhile, Mitra & Jones
(2017) estimated using a dynamic model using the lag of mental health and the first difference
to see the effects of transitions to mental health changes. The study using lag found a decrease
in the probability and working hours of mental health. A study by Wang et al. (2014) found
that the risk of becoming unemployed and job turnover was higher, with the possibility of
becoming unemployed by 1.44 points and a job change or job turnover of 3.28 points. The
study by Lerner et al. (2014) found an increased risk of unemployment by 12% and a higher
probability of turnover, while a study by Rudolph & Eaton (2016) found that depression can
cause the risk of the possibility of women being fired from work by 37% and men by 18%.

Several other literatures to address the endogeneity of mental health generally use
instrumental variables. Ruiz-Tagle & Troncoso (2018) use IV for the number of families who
died, families who had experienced depression, and family violence. Banerjee et al. (2017)
used the experience of depression in youth. Barnay & Defebvre (2019) distinguish instruments
for men and women, namely for men who have experienced violence and parents who have
been divorced and for women who have experienced violence and were raised by one parent.
Frijters et al., (2014) used IV death of closest friends. Lagomarsino and Spiganti (2020) use
social acceptance or support, as well as Hamilton et al. (1997), who use the same IV and include
IV stress events experienced, while Ettner et al. (1997) used the psychological condition of
parents.

ForresearchinIndonesia, we have not found a study discussing the effects of depression
on work retention. The research in Indonesia focuses more on the effects of depression on
individuals who have not previously worked, working hours, and income (Bir & Frank, 2001;
Sohn, 2018; Zulfa, 2017). Sohn (2018) found no significant relationship between depression
and several labor outcome variables, such as the probability of being employed, hours
worked, and income. Zulfa (2017) found a relationship between depression and the likelihood
of becoming a worker and being fired from work in individual women. Bir & Frank (2001) also
found the effect of depression on the likelihood of working and working hours in Indonesia.
These existing studies show an inconclusive relationship because there are differences in
results. Therefore, apart from no research on job retention in Indonesia, this study also tried
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to include relevant control variables, considering changes in depressive symptom scores and
differentiating estimates by gender to explain how depression relates to labor outcomes in
Indonesia.

Data and Research Methods
Data

For the measurement of mental health scores the Center of Epidemiological Studies
Depression Scale (CES-D) is used. This study uses secondary data from longitudinal survey
data from the Indonesia Family Life Survey (IFLS). IFLS 4 and IFLS 5 are used because questions
related to mental health, namely depression as measured by CES-D, only started in IFLS 4.
The unit of analysis in this study is individuals aged 15-64 years who answered mental health
qguestions in IFLS 4 and IFLS 5, namely in 2007 and 2014, and had complete data in waves 4
and 5. This study wants to measure the impact of mental health on labor outcomes, namely
the possibility of participating as a worker or job retention. Therefore, the unit of analysis also
includes individuals who answered the question in IFLS 5, namely, working or not working in
2014.

The working status variable is taken from Book 3A section TK1 IFLS 5 (2014), the primary
dependent variable. Here it consists of two categories, namely working or not working. BPS
defines work as an economic activity carried out by individuals to help earn income or profit
for at least 1 hour a week. This variable category can be written as follows.

1 = If the individual worked in the last week in 2014
0 = If the individual did not work in the last week in 2014

Mental health, namely depression, is the primary independent variable in this study.
Depression was measured using the Center of Epidemiological Studies Depression Scale
(CES-D), self-reported. This depression variable is sourced from Book 3B Section KP IFLS 4 and
IFLS 5. The CES-D used in IFLS is a short version containing ten questions, of which the full
CES-D contains 20 question items (Andersen et al., 1994). In CES-D 10, there are two questions
about positive moods and eight about negative ones. This question was asked based on the
frequency of how often the mood was felt in the past week. There are four categories of
frequency, namely rarely (<1 day), a little (1-2 days), sometimes (3-4 days), and often (5-7
days). If you choose (<1 day), it is given a score of 0, and a little (1-2 days) is given a score of
1. Sometimes (3-4 days) is given a score of 2, and often it is given a score of 3 (5-7 days). The
scoring method applies to all questions except for questions E and H which are the opposite
because they ask positive questions. The scores that can be obtained range from 0-30, and the
higher the score, the higher the symptoms of depression (Radloff, 1977).

Ininterpretingthe CES-D score, some use itin continuous form, and there are categories.
Sohn (2018) uses continuous and categorical (>10) as depression. Some use it in continuous
form only (Magin et al., 2009). Regarding the use of categorical form, Fletcher (2013) uses a
cut-off point to determine depression or not. Andresen et al. (1994) have validated using the
cut-off point of eight, which has a high sensitivity value equivalent to the cut-off point of 16
in CES-D 20. So this study adopts the cut-off from Andresen et al. (1994) with the category
specification in the form of a dummy which can be written as follows.

1=There are depressive symptoms (score = 8)
0= There are no depressive symptoms (score < 8)

This study also looked at how many individuals experienced depressive symptoms in 2007
and 2014, resulting in four categories, namely remaining not depressed (not depressed in
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2007 and 2014, better (depressed in 2007 and not depressed in 2014), worse (not depressed
in 2007 and depressed in 2014), and remained depressed (depressed in 2007 and 2014). This
study used several control variables related to past health conditions, socio-demography, job
characteristics, and others.

Table 1: Description of Control Variables
Variable Description Category
Individual Characteristics 2007

Age 15-64 years old Numerical
Gender 1= female, 0= male Dummy
Marital status 1= Married, 0 others Dummy
Location 1=Urban, 0= Rural Dummy

Past Health & Economic Conditions 2007

Habit Smoke 1= Smoking, 0= no Dummy
Chronic Pain 1= Have sick chronic, 0= no Dummy
Comorbid 1= Have comorbid 0= no Dummy
Per Capita Income Log Expenditure Per Capita Numerical

Jobs Characteristics 2007

Work Sector Agriculture; Services Mining; Dummy
Manufacturing

Amount Worker Number of workers in the work- Numerical
place

Others 2014

Education year of schooling Numerical

Happiness Min 1 and max 4 Ordinal

Migration 1=Yes, 0=no Dummy

Married 1= Married , 0= other Dummy

Research Method

This study uses two analyses, namely descriptive analysis, and inferential analysis.
Descriptive analysis will be presented in tables, graphs, diagrams, and data centers, while
for inferential analysis, this study adopts the model from Barnay & Defebvre (2019) that
used logistic regression. The selection of the logistic regression model is carried out because
the dependent variable has a qualitative value (dummy), which is 1 or 0. If you use a linear
probability model, there is a possibility that the predictive value of the dependent variable is
more than one or less than 0, so it is less efficient to use. This study also includes a variable
change in mental health, namely mental health scores in 2007 and 2014, to obtain the final
mental health status. It aims to overcome the problem of reverse causality. Previous studies
on the relationship between mental health and working status have shown a two-way
relationship between these variables if estimated in the same year. Therefore, when including
the variable of change in mental health status, the reverse causality problem can be overcome
so that it becomes an advantage in this model compared to previous studies. This model is as
follows:

Yoo = @ + fChangeDepressionnr—ou + ¥ Covar + COVa0 + €; (1)

Where is the labor outcome variable employed (1) or being employed (0) in 2014, is
the primary independent variable of changes in mental health status, consisting of four dummy
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categories. The first category was those who remained not depressed in 2007 and 2014, and
this first category was the basis for the regression of this mental health change variable. The
second category is those whose depression status has improved, namely those experiencing
depression in 2007 and no longer experiencing depression in 2014. The third category is those
whose depression status is worse, namely those who did not experience depression in 2007
but experienced depression in 2014. The last category is those in a permanent depression
status, namely those who experienced depression in 2007 and 2014 in both years. was the
control variable in 2007, was the control variable in 2014, and is the error term. The control
variables consist of individual characteristics, health, economy, employment characteristics,
and several other variables such as migration and happiness.
Finding and Discussion
Finding

This section will present an overview of the research units used based on data from IFLS
4 and IFLS 5, which are the units of analysis in this study to see how the effect of depression
on retention works in Indonesia. The presentation will be presented in graphs, tabulations,
and descriptive analysis. The aim is to see how the data distribution and the relationship
between variables are before being estimated using inferential analysis. This study generally
uses a sample of 9675 respondents. The distribution of individuals with depression symptoms
from 9675 respondents can be seen in Figures 2 and 3, comparing depression in 2007 and
2014. Using a cut-off point of eight it can be seen that, in 2007, the distribution of answers
was concentrated at values below eight, which amounted to 13.53% of respondents—who
experienced symptoms of depression with a proportion of 52.3% or 685 experienced by
women. Compared to 2014, there was an increase in answers with a value of more than
the cut-off point of eight, and women with symptoms of depression also increased to 1616
respondents.

Man Woman - Man Woman
z
2
o
° 6 1IO 2|0 3‘0 Cli 1'0 2|0 SIO ° 6 1‘0 2‘0 3“0 6 1r0 2‘0 Sb
CESD_07 Score CESD_14 Score
Graphs by Woman Graphs by Woman
Figure 2: Distribution 2007 CES-D Answers Figure 3: Distribution 2014 CES-D Answers
By Gender By Gender

After seeing how the 2007 and 2014 CES-D answers spread, it is essential to look at
how depression scores changed in 2007 and 2014. It is done to see how long and short-term
the effects of depression symptoms are. By calculating the change in depression scores in
2007 and 2014, we can find how many people between the two periods remained depressed
(depressed in both periods), better (depressed in 2007 and not depressed in 2014), worse
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(not depressed in 2007 and depressed in 2007), and even those who had never experienced
symptoms of depression. This complete information can be seen in Table 2 below.

Table 2: Changes in Depression Score 2007 and 2014

Code Freq. Percent cum.
Fixed (no depression --> no depression) 0 5693 58.84 58.84
Better (depression --> no depression) 1 863 8.92 67.76
Worse (no depression --> depression) 2 2673 27.63 95.39
Fixed (depression --> depression) 3 446 4.61 100.00
Total 9675 100.00

In Table 2 above, it can be seen that, from 2007 to 2014, 5693 people did not experience
symptoms of depression in that year, equivalent to 58.84%. There were as many as 863 people,
or 8.92%, who experienced an improved score of depressive symptoms, meaning that, in
2007, they were screened for experiencing symptoms of depression. However, in 2014 they
did not experience it anymore. Unlike the case with 2673 people, or 27.63%, who experienced
deteriorating mental health, i.e., they did not experience symptoms of depression in 2007 but
experienced symptoms of depression in 2014. As many as 446 people, or 4.61% from 2007
and 2014, still experienced symptoms of depression. The distribution of changes in depression
symptom scores at work or not working individuals in 2014 can be seen in Table 3 and Table

4 below.

Table 3: Changes in Depression Score with Status Working & Not Working 2014

Working
Delta Score Depression

Not Working Working Total
Fixed (no depression --> no depression) 1934 3759 5693
Better (depression --> no depression) 338 525 863
Worse (no depression --> depression) 946 1727 2673
Fixed (depression --> depression) 154 292 446
Total 3372 6303 9675

Table 4: Changes in Depression Score with Individual Work 2014

Freq. Percent cum.
Fixed (no depression --> no depression) 3759 59.64 59.64
Better (depression --> no depression) 525 8.33 67.97
Worse (no depression --> depression) 1727 27.40 95.37
Fixed (depression --> depression) 292 4.63 100.00
Total 6303 100.00

Table 4 shows that 3759 individuals did not have symptoms of depression in 2007 and
2014 had the highest probability of working in 2014, equivalent to 59.64% of the entire sample
who worked in 2014. Individuals with depression symptoms in 2007 and without symptoms
of depression in 2014 had a relatively small chance of working, which was only 8.38% or
equivalent to 525 people. Individuals with no symptoms of depression in 2007 and symptoms
of depression in 2014 had a higher chance of working in 2014, 27.40% or equivalent to 1727
people. Individuals who had the slightest opportunity to work in 2014 were individuals who
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in 2007 and 2014 still had symptoms of depression, as many as 292 people or around 4.63%.
This phenomenon captures that there is indeed a persistent effect of mental health problems
such as these depressive symptoms.

Furthermore, the general characteristics of the sample to answer research questions
related to the effect of depression on the likelihood of working or work retention can be seen
in Table 5. Table 5 shows that of the 9675 final respondents, 65.15% were working individuals,
or the equivalent of 6,303 respondents, while the remaining 34.15% did not work. For the
distribution of depression in 2007, 13.5% had symptoms of depression with an average CES-D
score of 3.8. Variations can be seen from the standard deviation of the CES-D scores. Table 5
shows that, from 2007 to 2014, 5693 people did not experience symptoms of depression in
each of these years, equivalent to 58.84%. There were as many as 863 people, or 8.92%, who
experienced an improved score of depressive symptoms, meaning that, in 2007, they were
screened for experiencing symptoms of depression. However, in 2014 they did not experience
anymore.

In contrast to the case with 2673 people, or 27.63%, who experienced deteriorating
mental health, namely not experiencing symptoms of depression in 2007 but experiencing
symptoms of depression in 2014, as many as 446 people, or 4.61%, between 2007 and 2014
still experienced symptoms of depression. The sample size is female, married, and lives in
urban areas. For the sample of job characteristics, in this study, the most employed were in
the manufacturing sector at 38.7% or equivalent to 3,745 respondents, then the agriculture
sector at 29.13%, services at 26.5%, and mining at 5.7%.

Table 5: Summary Statistics

Variable Obs mean Std. Dev. Min Max
Working 9675 0.651 0.477 0 1
Depression07 9675 0.135 0.342 0 1
Depression14 9675 0.322 0.467 0 1
Cesd Score 07 9675 3.834 3.607 0 29
Cesd Score 14
Delta Depression 9675 6.274 4.643 0 30
Score
Fixed Not Depressed 9675 0.588 0.492 0 1
Better 9675 0.089 0.285 0 1
Worse 9675 0.276 0.447 0 1
Fixed Depression 9675 0.046 0.21 0 1
Age 9675 33.818 12.586 15 64
Age Square 9675 1302.05 947.985 225 4096
Woman 9675 0.516 0.5 0 1
Marry 9675 0.687 0.464 0 1
City 9675 0.56 0.496 0 1
Smoke 9675 0.912 0.284 0 1
Chronic 9675 0.349 0.477 0 1
Comorbid 9675 0.464 0.499 0 1
Revenue Log 9675 13.08 0.728 10.231 16.427
Amount Worker 9675 83.904 861.03 0 50000
Agriculture 9675 0.291 0.454 0 1

11



Arizal, M., & Wisana, I. D. G. K | Mental Health Effects on Job Retention in Indonesia

Variable Obs mean Std. Dev. Min Max
Service 9675 0.265 0.441 0 1
Mining 9675 0.057 0.231 0 1
Manufacture 9675 0.387 0.487 0 1
Education 9675 8.23 6.063 0 22
Migration 9675 0.274 0.446 0 1
Married 2014 9675 0.702 0.457 0 1
Very Unhappy 9675 0.012 0.108 0 1
Not Happy 9675 0.081 0.272 0 1
Happy 9675 0.771 0.42 0 1
Very Happy 9675 0.137 0.343 0 1

Table 6 shows the relationship between changes in depression scores with job retention
orthe possibility of workingin 2014. Forallmodels, thereisanegative and significantrelationship
between depression symptoms and job retention. Model (1) only includes a variable change in
depression scores. Without including a control variable, it appears that individuals with better
categories (depressed in 2007 and not depressed in 2014), when compared to individuals who
do not have symptoms of depression (base), both in 2007 and 2014, have a low probability of
workingin 2014 of 5.22%. Meanwhile, for model (2), by including all control variables, the effect
increased by 5.55%, which means that individuals in the better category (depressed in 2007
and not depressed in 2014) when compared to individuals without symptoms of depression
(base), both in 2007 and 2014, have a low probability of working in 2014 of 5.55%. Then in
model (3) and model (4), regression separated by sex, it appears that the effect of changing
depressive symptoms is better (depression in 2007 and not depression in 2014), reducing
the probability of working retention in males by 5.62% and females by 5.84% compared to
individuals who did not have symptoms of depression in both periods.

In Table 6 model (2) for the control variable, only the education variable significantly
affects work retention. Increasing one year of schooling reduces the opportunity to keep
working by 0.23%. However, an interesting finding is that when separate estimates were
made between men and women, it was found that the effect of education on job retention
was more significant for women than for men. For model (3) and model (4), it can be seen
that several control variables significantly affect job retention in Indonesia. In model (3),
the smoking variable significantly affects the probability of men working by 5.2% more than
men who do not smoke. It is more due to cigarette consumption which tends to be high in
Indonesia. Of 260 million people, no less than 25% are smokers, and from 2005 to 2015, there
was no decrease in smoking prevalence in Indonesia (Reitsma et al., 2017). A study by Amalia
et al. (2019) showed an increasing pattern of smokers from 2007 to 2014, and those who
smoked tended to work in 2014. The variable married in model (3) also significantly affected
work retention; married men will increase their chances of working by 3.13% compared to
unmarried men. It is because employers prefer married men over unmarried men. Married
men in several studies show high loyalty and responsibility at work, so they are preferred
(Jordan & Zitek, 2012). For model (4), there are several significant control variables: location
of residence and education. In model (4), it can be seen that women living in urban areas
reduce their chances of continuing to work by 2.43% compared to women living in rural areas.
It is because job competition is very tight in urban areas compared to rural areas, it could
be due to the flow of urbanization, or it could also be due to a high level of education in
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urban areas (Winarsih & Lisna, 2015). Then in model (4), it is also seen that the education
variable also affects work retention. An additional year of schooling reduces the probability
of women to keep working by 0.31%. It could be due to the issue of gender inequalities in
developing countries such as Indonesia. A study conducted by Samarakoon & Parinduri (2015)
in Indonesia shows that increasing the number of years of schooling for women does not
increase their authority in making household decisions regarding employment status. Women
who receive more education may be able to increase their knowledge, skills, and cognitive
abilities but cannot change deep-rooted social customs and habits regarding decision-making
in which men in the household can make their own decisions (Kevane et al., 2003).

Table 6: Relationship Changes in Depression and Retention Score Working
(1) (2) (3) (4)

Working Working Man Woman
Better (d) -0.0522** -0.0556** -0.0562** -0.0584**
(0.0179) (0.0181) (0.0258) (0.0255)
Worse (d) -0.0143 -0.0154 -0.0142 -0.0182
(0.0113) (0.0113) (0.0162) (0.0159)
Fixed Depression (d) -0.00564 -0.0118 -0.0287 0.00299
(0.0236) (0.0240) (0.0356) (0.0326)
Age -0.000485 -0.00249 -0.000369
(0.00258) (0.00382) (0.00358)
Age Square 0.0000152 0.0000269 0.0000251
(0.0000332) (0.0000477) (0.0000469)
Married (d) -0.00858 -0.00437 0.00226
(0.0127) (0.0208) (0.0169)
City (d) -0.0142 -0.00281 -0.0245*
(0.00978) (0.0140) (0.0137)
Smoking (d) 0.0242 0.0528** -0.00423
(0.0174) (0.0254) (0.0238)
Chronic (d) 0.00248 0.0211 -0.0157
(0.0102) (0.0146) (0.0142)
Comorbid (d) 0.0111 0.00248 0.0177
(0.00987) (0.0141) (0.0138)
Income Log 0.00136 0.000577 0.00197
(0.00673) (0.00983) (0.00928)
The number of 0.0000946 0.0000147 0.00000672
workers
(0.00000669) (0.0000129) (0.00000804)
Services (d) 0.00508 -0.00262 0.0150
(0.0132) (0.0183) (0.0195)
Mining (d) -0.0106 -0.00793 -0.00504
(0.0226) (0.0314) (0.0326)
Manufacturing (d) -0.0129 -0.0262 0.00147
(0.0122) (0.0168) (0.0181)
Education -0.00230%** -0.00155 -0.00317**
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(1) () (3) (4)

Working Working Man Woman
(0.000798) (0.00113) (0.00113)
Migration (d) 0.0119 0.0244 -0.000165
(0.0108) (0.0156) (0.0151)
Married 2014 (d) 0.00998 0.0311** -0.0105
(0.0106) (0.0154) (0.0148)
Not Happy (d) 0.0126 -0.0442 0.0520
(0.0473) (0.0744) (0.0611)
Happy (d) -0.0108 -0.0363 0.00468
(0.0447) (0.0650) (0.0614)
Very Happy (d) -0.0216 -0.0836 0.0257
(0.0475) (0.0738) (0.0618)
No. of Obs. 9675 9675 4683 4992
Prob > chi2 0.025 0.017 0.062 0.027
Pseudo R2 0.001 0.003 0.005 0.005

Marginal effects; Standard errors in parentheses
(d) for discrete change of dummy variable from Oto 1
* p<0.10, **p<0.05, ***p<0.001

Discussion

Men and women have the same opportunity to experience depression (NIMH, 2022).
Sometimes depression is challenging to detect and has high recurrence rates. It decreases
the accumulation of human capital in men and women and can affect their work activities.
This effect stems from the increasing marginal disutility of work in both men and women
due to sleep disturbances, loss of concentration, and difficulty making decisions that have
implications for maintaining ajob inthe long term. In addition, the presence of these symptoms
of depression makes their marginal consumption decrease so that the labor supply becomes
reduced. In Indonesia, the effect of depression on both men and women has a significant
effect on job retention. However, there is a slight difference in the coefficient between the
two, with women having a slightly higher coefficient. Depressive symptoms that influence job
retention may be caused by only a small percentage of people who experience depression
who get treatment and medication. RISKESDAS data in 2018 showed that only about 9% of
people with depression received treatment, so there may be long-term effects experienced
by most people who do not get treatment. This study shows that individuals with better
categories (depressed in 2007 and not depressed in 2014) compared to individuals who do
not have symptoms of depression (base), both in 2007 and 2014, have a low probability of
working in 2014 of 5.22%. These results are consistent with previous research that there is a
negative effect of depressive symptoms on work status (Banerjee et al., 2017; Bubonya et al.,
2017; Ringdal & Rootjes, 2022). The effect of depression on work status in this study follows
Becker (1964) and Grossman’s (1972) theory of human resource accumulation.

These findings confirm that there is indeed a long-term effect of depressive disorders
on the ability to maintain a job. It indicates that individuals with depressive symptoms in 2007
are more at risk than individuals who do not experience them or have recently experienced
depressive symptoms in 2014 for their chances of retaining their jobs in 2014. In a study
conducted by Burcusa & lacono (2007), it was explained that depression has a high recurrence
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rate, at least five years to nine years. It means that, in that period, many things will cause a
low ability to maintain a job. Individuals in this range experience disability at work because
symptoms of depression tend to recur. They are in the process of being treated, so they
cannot work again. Even though their score improved in 2014, it will take time to get back into
the work environment. Then, when we do regression separated by sex, it appears that the
effect of changing depressive symptoms is better (depression in 2007 and not depression in
2014), reducing the probability of working retention in males by 5.62% and females by 5.84%
compared to individuals who did not have symptoms of depression in both periods. It follows
a study by Barnay & Defebvre (2019), which found the effect of depressive symptoms on both
men and women with almost the same coefficient.

Conclusion

Economists are interested in mental health because of its role and impact. One of
the most commonly discussed types of mental health disorders is depression. Mental health
disorders can reduce a person’s ability, one of which is in the work environment. Due to mental
health disorders, decreased ability and productivity in the work environment can incur certain
costs. Research shows that the economic burden in the work environment increased from
41% to 61% due to mental health disorders (Greenberg et al., 2015, 2021). Not only that,
previous studies have found that depressed individuals have a lower tendency to work and
keep their jobs.

This study used IFLS 4 and IFLS 5 data to see the effects of mental health disorders,
namely depression, on the ability to maintain a job or work retention. The logistic regression
test showed that depressive symptoms in the previous period were proven to reduce the
probability of an individual retaining his job in the next period, which could cause his job
retention to be low in the following period. Policies to carry out early and continuous screening
to identify whether individuals experience depressive symptoms are important, especially
for individuals who are in a work environment. In addition to screening for early symptoms
of depression, treating depression earlier and expanding people’s access to treatment is
essential, given the long-term effects caused by mental health disorders such as depression.
Then other factors that cause job retention to decrease apart from symptoms of depression are
the location of residence and length of the school year for women, but not men. Women who
live in urban areas have lower job retention than those who live in rural areas. It can happen
because of the tight competition for jobs in urban areas because many are looking for jobs
in urban areas. Therefore, women'’s abilities and capacities must be continuously improved,
for example, by having specific skills or participating in various pieces of training. The length
of school years for women in this study also reduces job retention. It may be due to the
lack of gender equality in Indonesia. Women tend to take care of the household more, more
decisions are made by men, or some companies only employ unmarried women. Improving
gender equality and women’s competitiveness may improve their ability to hold jobs.
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