
Research report

Socioeconomic related inequality in depression among young
and middle-adult women in Indonesia's major cities

Yodi Christiani a,n, Julie Byles a, Meredith Tavener a, Paul Dugdale b

a Priority Research Centre for Gender, Health and Ageing, University of Newcastle (Hunter Medical Research Institute), Australia
b Centre for Health Stewardship, Australian National University, Australia

a r t i c l e i n f o

Article history:
Received 19 January 2015
Received in revised form
23 April 2015
Accepted 24 April 2015
Available online 2 May 2015

Keywords:
Depression
Adult women
Indonesia
Concentration Index
Socio-economic inequality

a b s t r a c t

Purpose: Difficult living conditions in urban areas could result in an increased risk of developing
depression, particularly among women. One of the strong predictors of depression is poverty, which
could lead to inequality in risk of depression. However, previous studies found conflicting results
between poverty and depression. This study examines whether depression was unequally distributed
among young and middle-adult women in Indonesia's major cities and investigate the factors
contributed to the inequality.
Methods: Data from 1117 young and middle-adult women in Indonesia's major cities (Jakarta, Surabaya,
Medan, and Bandung) were analysed. Concentration Index (CI) was calculated to measure the degree of
the inequality. The CI was decomposed to investigate the factor contributing most to the inequality.
Results: The prevalence of depression was 15% and more concentrated among lower economic group
(CI¼�0.0545). Compared to the middle-adult group, the prevalence of depression among women in the
young-adult group was significantly higher (18% vs 11%, po0.05) and more equally distributed
(CI¼�0.0343 vs CI¼�0.1001). Household consumption expenditure was the factor that contributed
most to inequality in both group. Other factors contributing to inequality were smoking in young-adult
group and marital status in middle-adult group. Contribution of education to inequality varied for
different age groups.
Conclusion: Depression is more concentrated among the lower economic groups, with household
expenditure being the major factor contributing to the inequality. This finding emphasises the
importance of primary care level mental health services, particularly in poorer urban communities.
Limitation: This study is based on a cross-sectional data, and only assesses social determinants of
depression. These determinants are important to address in addition to biological determinants and
other factors.

& 2015 Elsevier B.V. All rights reserved.

1. Introduction

In 2008, WHO's Mental Health Gap Action Programme (mhGAP)
declared eight problems that should be prioritised in Low Middle
Income Countries (LMICs), one of which is depression (World
Health Organization, 2008). Depression is one of the leading causes
of disability in the world, accounting for 11% of global years lived
with disability (YLDs) and represents 4.3% of global burden of
disease (Ferrari et al., 2013a; World Health Organization, 2012).
However, depression is often neglected in the public health agenda,
particularly in LMICs. A recent global review found most research
into the prevalence and incidence of depression has been

undertaken in Western Europe and North America, with little
information available for LMICs (Ferrari et al., 2013b) where rates
of depression may be particularly high.

In many societies, mental health disorders, including depression,
are associated with impoverishment, rural–urban migration, margin-
alisation, domestic violence, overwork and stress, particularly among
women, which makes it an important aspect of women's health (Das
et al., 2007; Hanandita and Tampubolon, 2014; Lu, 2007; Tampubolon
and Hanandita, 2014; World Health Organization, 2008). Depression
is more prevalent among women than men (Almeida-Filho et al.,
2004; World Health Organization, 2012). Compared to men, women
have higher risk of incident depression, with no gender differences
found in chronicity or risk of relapse (Kessler, 2003). Depression
among women can occur through excessive stress due to inadequate
instrumental and social support from family and community, and can
lead to higher economic consequences than men (Birnbaum et al.,
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2003; Kessler, 2003). Urban women, particularly those from a lower
economic background, have a higher risk of developing depression
due to difficult living conditions which involve changes to social life,
and problems related to employment, income, and partner relation-
ships (German and Latkin, 2011).

Mental health problems tend to be concentrated among the
poorest groups of the population, (Morasae et al., 2012) and the
association between poverty and mental health is strongest in areas
with high income inequality (Chiavegatto et al., 2013; Kahn et al.,
2000). However, a study among people affected by disaster found
that the association between income inequality and depression was
only significant among those with low individual income and not
among the higher income group (Ahern and Galea, 2006). These
findings contest the common expectation of a consistent positive
association between poverty and mental disorder, (Almeida-Filho
et al., 2004; Belle Doucet, 2003; Everson et al., 2002; Tampubolon
and Hanandita, 2014) Another study, by Das et al. (2007), found that
mental disorders in Indonesia – including depression – are not
associated with education or per capita income. Other researchers
have attributed this contrary finding of Das et al. to differences in
methods in measuring economic status or poverty, and/or diag-
noses of depression (Cooper et al., 2012; Lorant, 2003).

In 2013, following the 2008 mhGAP, the World Health Organi-
zation endorsed a Mental Health Action Plan for 2013–2020,
which one of its goals are to prevent mental disorders. The six
cross cutting principles in this action plan include formulation of
mental health policy and practice through scientific evidence
(World Health Organization, 2013). However, data on mental
health in Indonesia, including disease morbidity, is limited. A
recent national survey mentioned that the prevalence of mental
emotional disorder in 2013 was 6% (National Institute of Health
and Research Development, 2013). Other study mentioned that
depression is estimated to be around 11–15% although reliable
epidemiological data are lacking and there is little in the way of
mental health services (Kaligis et al., 2010).

We conducted this study to examine depression among young
and middle-adult women residing in Indonesia's major cities
(Jakarta, Surabaya, Medan, and Bandung), including the prevalence,
distribution across economic group, and the contributing factors to
the economic inequality in depression. The cities in this study are
the four largest cities in Indonesia with high levels of economic
inequality within each city setting, and women are particularly
likely to be affected by poverty. In our preliminary analysis, we
found that the prevalence of depression among women living in
these four major cities was significantly higher than those living in
other cities (Christiani et al., 2013). In general, Indonesian women
mainly have household roles, revolving around domestic chores and
child bearing. In urban settings, women expand their role to helping
fulfil their family's economic needs. Women's domestic and eco-
nomic situation, combined with limited social networks and family
support in big cities, may restrict women's access to health
information and social support (Li and Wu, 2010). The results of
this study will therefore be particularly important as an evidence
for mental health care at the primary level, including prevention of
depression for the disadvantaged group in the population.

2. Methods

2.1. Population data

Data for this study are from the fourth wave of Indonesia Family
Life Survey (IFLS-4). First conducted in 1993, the IFLS includes
participants from the most populated provinces in Indonesia,
representing 83% of the national population (Strauss et al., 2009).
IFLS' sampling strategy has been discussed in detail elsewhere (Lu,

2007; Strauss et al., 2009) and IFLS data have been utilised in many
areas of research (RAND, 2013). Briefly, participants in IFLS were
selected from the 13 most populated provinces in Indonesia, which
covered about 83% of the population in 1991. The sample from IFLS-
4 contains over 30,000 individuals living in 13 of the 27 provinces in
the country (in 1990) (Strauss et al., 2009). In this study, data for
young-adult women (19–39 years old), and middle-adult women
(40–64 years old) residing in Jakarta, Surabaya, Medan, and Ban-
dung were included in the analysis.

2.2. Depression measurement

In IFLS-4, depression is measured using a short version of the
Centre for Epidemiologic Studies Depression Scale (CES-D); a
series of 10 questions examining depression symptoms. CES-D is
one of the widely used depression measures, and is considered to
be a reliable and valid screening instrument in developing socie-
ties (Mackinnon et al., 1998; Radloff, 1977). In this study, the CES-D
score was treated as both a continuous variable, with scores
ranging from 0 to 30 and higher scores demonstrating more
significant depressive symptoms, and as a dichotomous categorical
variable with a score of equal to or greater than 11 representing
significant depressive symptoms (SCIRE Project, 2010).

2.3. Economic measurement

Participants' economic status was identified using household
wealth index and household expenditure for consumption. Principal
Component Analysis (PCA) (Rustein and Johnson, 2004; Vyas and
Kumaranayake, 2006) was used to construct a wealth index for
economic status. The steps include selection of household assets and
characteristics; and applying PCA by assigning standardized score for
each asset, depending on the household's ownerships on that asset.
Items included: household assets – house and land occupied by the
household, other house/buildings, land (not used for house or farm),
vehicles (cars, boats, bicycles, motorbikes), household appliances
(radio, tape recorder, television, fridge, sewing or washing machine,
VCD player, mobile phone), savings/certificate of deposits/stocks,
jewellery, and household furniture and utensils; and household
characteristics – access to pipe water, both for drinking water and
other household needs, toilet facilities, electricity, and cooking with
electric/gas stove. Participants were ranked according to total assets
scores and grouped into five quintiles.

Monthly household expenditure for consumption include food
items (rice, meat and fish, vegetables, cooking oil, granulated
sugar), and non-food items (kerosene). While household wealth
index reflect a longer term of economic measurement, consump-
tion is seen as the preferred measure of current or “immediate”
living standard (O’Donnell et al., 2008d).

2.4. Explanatory variables

We included variables describing the heterogeneity of urban
women's background related with socio demographic factors.
These factors might also determine their social status and stability
(German and Latkin, 2011), which are important to explain socio-
economic related inequality in depression. These include age (in
years), education attainment (primary education or less; second-
ary education; tertiary education), and marital status (married or
not married), employment status (in paid work or not in paid
work), within country migration status (migrant or non-migrant),
and ethnic groups (Javanese or non-Javanese). The categorisation
of ethnic groups into two groups was based on the sampling frame
of IFLS which represented Javanese and non-Javanese and the fact
that 41% of Indonesians are Javanese (Statistics Indonesia, 2011).
In addition, we also included smoking status (current smoker or
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non-current smoker) as studies have found that depression is
related with smoking behaviour (Klungsøyr et al., 2006).

2.5. Statistical methods

We calculated the Concentration Index (O’Donnell et al., 2008a)
to examine the degree of economic inequality in the risk of
depression, measured with CES-D. This method has been widely
used to explain inequality, including inequality in health and
healthcare (Chiavegatto Filho et al., 2013; Morasae et al., 2012;
Vapattanawong et al., 2007) The calculation of concentration curve
and Concentration Index (CI) were estimated using the quintiles of
economic status against the prevalence of depression. In this study,
CI was calculated following equation (O’Donnell et al., 2008a):

CI¼ 2
Nμ

Xn

i ¼ 1

hiri�1

where hi is the CES-D score of individual i, μ is CES-D mean and ri¼
i/N is the fractional rank of individual i in the economic status based
on household wealth index. CI for continuous measurement is
ranged between �1 and 1, with negative value indicating dispropor-
tionate health outcome distribution among the poor and positive
value indicating disproportionate health outcome distribution among
the rich. When CI is equal to zero, it indicates that there is no
economic related inequality (O’Donnell et al., 2008a).

CI is determined by sensitivity of health outcome (in this study,
CES-D score) related to the explanatory variables and the degree of
inequality of that factors. Hence, in order to explain the contribu-
tion of each explanatory variable to economic-related inequality
in depression, the CI was then decomposed using the following

equation (O’Donnell et al., 2008c):

CI¼
X

k

βkxk
μ

CIkþ
GCIε
μ

Referring to the above equation, CI is determined by the weighted
sum of concentration indices of explanatory variables k (CIk), the
elasticity of CES-D score in respect to xk (βkxk=μ) and the general-
ised Concentration Index for residual component (GCIε) (O’Donnell
et al., 2008c).

3. Results

The study involves 833 young-adult women (mean age 28.4
years, SD 5.86) and 392 middle-adult women (mean age 50.54
years, SD 6.50). The characteristics for each group are described in
Table 1. The total number of participants for each characteristic
varies due to missing data for particular variables.

Among the participant population, 15% of womenwere classified
as showing significant depressive symptoms with CES-D equal to or
greater than 11. The prevalence rate among the young-adult group
is significantly higher than for the middle-adult group (18% vs 11%,
po0.05). As shown in Fig. 1, depression was more concentrated
among those with a lower economic status. The CI for the entire
study population was �0.0545, with higher economic inequality
among the middle-adult group (�0.1001) compared to the young-
adult group (�0.0343), showing higher CES-D score among the
poor population.

The decomposition of the CI of depression (CES-D scores) for
each age group is shown in Table 2. Elasticity, CI, and contribution of
each explanatory variable to inequality of depression in relation to
economic status are presented in Table 2. The contribution to

Table 1
Participants characteristics, by age group.

Characteristics N (%)

Young adult Middle adult Total

Age in years (Mean(SD))a 28.35 (5.86) 50.54 (6.50) 35.50 (12.02)
CESD scoreb 6.03 (5.41) 4.78 (4.76) 5.62 (5.24)
Ethnic groups
Javanese 346 (41.5) 165 (42.1) 511(41.7)
Non-Javanese 487 (58.5) 227 (57.9) 714 (58.3)
Monthly household expenditure in USD (Mean(SD))c 82.76 (65.36) 91.37 (68.32) 85.52 (65.09)
Economic status
First quintile (Poorest) 166 (20.2) 17 (18.5) 237 (19.7)
Second quintile 159 (19.3) 71 (18.5) 230 (19.1)
Third quintile 172 (20.9) 85 (22.1) 257 (21.3)
Fourth quintile 174 (21.2) 71 (18.5) 245 (20.3)
Fifth quintile (Least poor) 151 (18.4) 86 (22.4) 237 (19.7)
Education attainment
Primary education or less 142 (17.1) 207 (52.8) 349 (28.6)
Secondary education 517 (62.3) 148 (37.8) 665 (54.4)
Tertiary education 171 (20.6) 37 (9.4) 208 (17.0)
Employment status
Not in paid work 394 (47.3) 194 (49.5) 588 (48.0)
In paid work 439 (52.7) 198 (50.5) 637 (52.0)
Migration Status
Non-migrant 461 (55.3) 338 (86.2) 799 (65.2)
Migrant 372 (44.7) 54 (13.8) 426 (34.8)
Marital Status
Currently married 594 (71.3) 289 (73.7) 883 (70.2)
Never married 211 (25.3) 11 (2.8) 222 (18.1)
Divorce/Separated/Widow 28 (3.4) 92 (23.5) 120 (9.8)
Smoking status
Non-current smoker 802 (96.3) 367 (93.6) 1169 (95.4)
Current smoker 31 (3.7) 25 (6.4) 56 (4.6)

a No missing data for age variable.
b 1 missing data for CES-D score variable.
c 104 missing data for household consumption expenditure.
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inequality of each variable is a product of the sensitivity of the CES-
D score increment with respect to the variable (elasticity), and the
economic inequality of that specific factor (CI).

The model can explain 19% of the depression inequality among
the young-adult group can be explained by the model. As
expected, higher economic groups have higher household con-
sumption expenditure, education, and involvement in paid labour
market, as shown in the CIs of those variables. Among this group,
age, household consumption expenditure, and being a migrant
were negatively associated with CES-D score (negative elasticity
value), while other predictors were positively associated. The
results also showed that older age, higher household consumption
expenditure, and being a current smoker provided a positive
contribution to inequality (Fig. 2).

The model could explain 46% of the economic inequality of
depression among the middle-adult group, with household expen-
diture identified as the most contributing factor to the inequality. All
explanatory variables, other than having a Javanese background,
were shown to contribute positively to inequality (Fig. 2). The results
show that age (elasticity �0.05), household consumption expendi-
ture (elasticity �2.06), and education (elasticity �0.02) were nega-
tively associated with the CES-D score. Further, the results show
there were economic inequalities in higher education (Concentration
Index 0.27) and current smoker (Concentration Index �0.12).

The model for the total population explained 42% of economic
inequality in depression. Among the explanatory variables age,
household consumption expenditure, education, being a migrant

and current smoker positively contributed to inequality in depres-
sion, with household consumption expenditure providing the
highest contributed factor to the inequality (Fig. 2).

4. Discussion

This study demonstrates the public health problem of depression
among urban women, using women in Indonesia's major cities as an
example. It was conducted to gain a better understanding of the socio-
economic inequality of depression among urban dwelling women in
Indonesia, and to examine factors that might contribute to the
inequality. The prevalence of depression among young and middle-
adult women in Indonesia's major cities was slightly higher than the
prevalence rate among urban Indonesians advanced by Yao (15% vs
11%) (Lu, 2007) The prevalence of depression was significantly higher
among the young-adult group compared to the middle-adult group.
Across the life course, women in their reproductive age, during their
child-bearing period, have the highest risk of developing depression
(Noble, 2005). This is related with genetic factors, such as hormonal
fluctuations in the brain system and also the mediate depressive
events, such as stress and internalisation coping (Noble, 2005).

While studies have found that poverty is associated with depres-
sion, others have contested this association (Das et al., 2007; Ting and
Leong, 2014). In this study, we found that regardless of the age group,
depression was disproportionately concentrated among the lower
economic groups. This inequality represents a double disadvantage
since depressive disorders in turn require long term medication,
which increases the burden of health cost among this group and puts
further strain on their economic resources. Similar to other studies
(Green and Benzeval, 2013; RA and MJ, 2000), we found that
depression was also more equally distributed among the young-
adult group compared to the middle-adult group. This suggests that
socio-economic status might be less associated with depression at
the younger ages or the stressor associated with socio-economic
status is accumulated in the later age (Green and Benzeval, 2013).

The greatest contributing factor to inequality is household
expenditure for consumption; reflecting an absence of ability to fulfil
basic needs. This finding supported the positive association between
impoverishment and depression found in previous studies (Almeida-
Filho et al., 2004; Belle Doucet, 2003; Everson et al., 2002; Morasae
et al., 2012; Tampubolon and Hanandita, 2014). Impoverishment may
lead to a higher risk of mental disorder for a variety of reasons.
Increased exposure to stress and violence, lack of access to basic
health care services, poor physical health, ongoing physical insecurity
and an overarching absence of power may all be contributory factors
(Belle Doucet, 2003; Patel and Kleinman, 2003).

Smoking behaviour was another strong factor contributing to
inequality in depression among the study population. Not only
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Fig. 1. Concentration curve of depression, by age group.

Table 2
Decomposition of Concentration Index (CI) of inequality in depression (CES-D scores), by age group.

Explanatory variables Young-adult (N¼759) Middle-adult (N¼358) Total (N¼1117)

E CIk Contributions E CIk Contributions E CI Contributions

Age �0.128 0.013 �0.0017 �0.052 0.004 �0.0002 �0.265 0.016 �0.0041
Non� Javanese 0.049 0.011 0.0005 0.001 0.025 0.0000 0.033 0.015 0.0005
Household expenditure �0.499 0.015 �0.0073 �2.060 0.016 �0.0323 �1.008 0.015 �0.0151
Higher education 0.042 0.107 0.0046 �0.020 0.268 �0.0053 0.005 0.135 0.0007
Being in paid work 0.022 0.035 0.0008 0.007 �0.060 �0.0004 0.019 0.005 0.0001
Migrant 0.000 �0.028 0.0000 0.033 �0.014 �0.0005 0.018 �0.035 �0.0007
Not married (Never married or Divorced/Separated/Widow) 0.027 �0.006 �0.0002 0.041 �0.098 �0.0040 0.038 0.035 �0.0013
Current smoker 0.016 �0.195 �0.0032 0.031 �0.119 �0.0037 0.020 �0.151 �0.0029
“Residuals” �0.0278 �0.0537 �0.0317
Total �0.0343 �0.1001 �0.0545

CIk¼Concentration Index of explanatory variable-k; E¼Elasticity
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because smoking behaviour has been suggested to have a positive
association with depression (Klungsøyr et al., 2006) but also the
current smoking behaviour was more frequent among the poor, in
both young-adult and middle-adult group. As a result of highly
concentrated current smoking behaviour among lower economic
young-adult women, the contribution of smoking to inequality in
depression among this young-adult group was nearly three times
that of the middle-adult group. While studies have suggested a
positive association between smoking and depression, the rela-
tionship is complex – smoking may of itself contribute to depres-
sion, or people with depressive disorders may have a higher risk of
initiating smoking behaviours (Klungsøyr et al., 2006).

The analysis shows higher education provided opposite con-
tributions to inequality of depression in the young-adult and
middle-adult groups. While higher education negatively contrib-
uted to inequality among the young-adult, it had a positive
contribution among the elder group. This result may be related
to the different distribution of higher education among the two
groups. Young-adult women are more exposed to higher educa-
tion compared to middle-adult women. In addition, middle-adult
women with a higher education would probably achieve better
living standard – which negatively associated with depression.
Overall, education provided a minimal contribution to depression
inequality, particularly among middle-adult group. This result is
supported by a study by Das et al. (2007), which showed a weak or
nil association between mental health and education in Indonesia.
However, we suggest that mental health support or counselling
service provision within education institutions in Indonesia may
worth considering. This is related with the positive association
between higher education and depression in younger groups,
which may still be pursuing their secondary or tertiary education.

Being not married exhibited a larger contribution to the inequal-
ity among the middle-adult group compared to the young-adult
group. We suggest different rates of contribution between the two
age groups were a result of different marital status categorised as
not married in both groups. Most of the middle-adult women were
not currently married due to losing their spouse, itself a risk factor
for depression (Almeida-Filho et al., 2004; Lei et al., 2014; Onrust
and Cuijpers, 2006). On the other hand, those who are categorised
as not married in the young-adult group were never married, which
in other studies has been found to have the lowest prevalence rate
of depression among women (Almeida-Filho et al., 2004).

While employment was suggested as a protective factor for
depression (German and Latkin, 2011), we did not find a strong
contribution of employment status or migration status, to inequal-
ity in depression in either age groups. The relationship between
unemployment and the prevalence of mental health disorders has

been suggested to be weaker in developing countries when
compared to developed countries, due to stronger family and
community support (Das et al., 2007). We also argue that weak
contribution of employment status is also a result of cultural
contexts in Indonesia, which places the man as the primary
responsible person for supporting the household economy.

In conclusion, the prevalence of depression among young and
middle-adult women in Indonesia's major cities was high compared
to other studies, and concentrated among the lower economic groups.
The findings emphasise several important factors in mental health
service in Indonesia. First, woman's mental health requires attention
in the urban health agenda, with particular emphasis on primary
mental health care. Mental health services should be available within
primary health care, a level of health care which is more accessible for
the lower economic groups (Kaligis et al., 2010). Unfortunately the
level of access to mental health services in Indonesia has been
neglected for many years,(Irmansyah et al., 2009; Minas and Cohen,
2007) which is partly due to a lack of financial and human resources
(Irmansyah et al., 2009; Minas and Diatri, 2008).

Second, community support is important for urban woman. As
woman in urban areas in big cities are at risk of limited of social
networks and family support (Li and Wu, 2010), community support
services for poorer urban communities are needed to recognise and
respond to depression amongst these vulnerable women.

Third, given the relationship between smoking and depression,
smoking behaviour should receive special attention in public health
programs targeting younger women. Education programs empha-
sising the prevention of smoking initiation should particularly be
targeted toward young-adult women. Lastly, given that depression
and its inequality may also stem from non-health factors, holistic
mental health systems should involve other sectors.

This study did not assess other risk factors for depression
among women such as genetic considerations, level of physical
activity, number of children, or other family members (Brown
et al., 2005), each of which may affect results. Despite that, this
study underlines the importance of addressing the social determi-
nants of depression in addition to its biological determinant.
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