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Abstract
Unlike developed countries, we find a bell-shaped curve for the average frequency 
of depressive symptoms from the Indonesian Family Life Survey where the same 
people are followed over 14 years (2000–2014). This incidence is at a high level 
around the age of 60 and lower for younger and older people. If we may assume 
that a high incidence of depressive symptoms goes together with a low average of 
mental health then we may conclude that the average mental health is at at a low 
level around 60 and higher for younger and older people (U-shape). In addition, we 
provide evidence for the first time that positive future expectations of one’s physical 
health significantly reduces incidence of depressive symptoms after accounting for 
reverse causality. This is however contingent on gender as optimistic health expecta-
tion is effective for male but not for female. This effect is also more pronounced for 
those 60 years and below as well as urban residents. However, the association of 
health optimism with incidence of depressive symptoms weakens with age. Results 
from this paper show that a focus on rural/urban residency, younger and older age 
cohorts and gender can provide targeted social policies to effectively promote better 
mental health.
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Introduction

Never has mental health become a more important issue since the onset of 
COVID-19. The 2020 pandemic has brought mental health to the fore as it raises 
anxiety levels and particularly, people’s insecurity about their health in the future 
to an extent not seen before. The global concern on mental health is however not 
limited to developed countries. The World Health Organization (2015) reported 
that 75% of people with mental disorders live in low- or middle-income countries 
and the majority of them do not have access to any kind of care.

Most studies on mental health (Ang, 2018; Fluharty et  al., 2021; McIntosh 
et  al., 2016) are on developed countries except for a few such as that on China 
(Chen et  al., 2017), India (Amudhan et  al., 2020), and Indonesia (Sujarwoto 
et  al., 2019; Tampubolon & Hanandita, 2014). But these studies on developing 
economies are predominantly cross-sectional and hence are not robust or con-
clusive. To address this, this paper uses panel data on Indonesia to address the 
dearth of studies on developing countries. Indonesia is an appropriate case study 
as the prevalence of depression symptoms among Indonesians is consistent with 
the global average (Ferrari et al., 2013).

Mental health arises as a complex interaction between social, psychological, 
and biological factors (Fahmi et  al., 2019). Amongst the psychological factors, 
findings show that positive expectation regarding the future may significantly 
influence mental well-being by the promotion of a healthy lifestyle as well as by 
adaptive behaviours and cognitive responses, such as greater flexibility, problem-
solving capacity, and a more efficient elaboration of negative information (Con-
versano et al., 2010).

While our paper utilizes specific data regarding individuals’ expectations con-
cerning their future health, its primary focus lies in exploring the significance of 
these expectations on health outcome, rather than if expectations in themselves 
are rational. We aim to investigate how these expectations impact the incidence 
of depressive symptoms. The frequencies of depressive symptoms can be inter-
preted as a measure of mental health (Payne et al., 2014; Zhang & Harper, 2022). 
Therefore, this paper provides evidence on how these expectations influence pub-
lic health through their impact on mental health.

The significance of expectations in shaping the overall quality of life has gar-
nered heightened attention. This focus is particularly noteworthy in the realm 
of economics, with longstanding theories positing the pivotal role of income 
expectations in influencing happiness. Noteworthy examples include Senik’s tun-
nel effect hypothesis (Senik, 2004) and Easterlin’s theory of erroneous income 
expectations (Easterlin, 2001). The growing interest in the role of expectations 
stems from their potential implications for individual well-being and societal 
welfare, underscoring their relevance in economic analyses and policy consid-
erations. For instance, studies have shown that positive income expectation for 
the future has value for the present times in terms of current happiness (Frijters 
et al., 2012; Knight & Gunatilaka, 2010), life satisfaction (Senik, 2008) and men-
tal health (de Grip et al., 2012). Positive expectation of future consumption could 
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also increase present consumption value (Brunnermeier & Parker, 2005) and 
hence provide happiness (Wang et al., 2019).

With health expectations, some studies have focused on patients’ expectation 
on health care or treatment outcomes to show that unmet health care expectation 
relates to recurrent medical visits for unresolved symptoms (McPhillips-Tangum 
et  al., 2018), poorer adherence with treatment and lower satisfaction with health 
care (Bell et al., 2002). Another type of expectations research in health covers eco-
nomic and social determinants of life expectancy and expectations regarding ageing 
(see Olshansky et  al., 2005; Sarkisian et  al., 2002). Although health expectations 
are integral to the quality of life in health (Skevington & McCrate, 2012), to date, 
the expectation of an individual’s health status (be it optimism or pessimism) and 
its effect on one’s mental health has not been examined and this is the focus of our 
paper.

In this paper, we intend to quantify the role of optimistic health expectations in 
keeping the good mental health with an example from a developing country. The 
main research questions we pursue are: what is the relationship between health 
expectations and incidence of depressive symptoms from the life course perspec-
tive? To what extent do these optimistic health expectations contribute to reducing 
incidence of depressive symptoms? And, how does this effect vary across different 
demographic groups? We try to answer these questions using a large-scale house-
hold survey conducted from 2000 to 2014. The survey contains information on both 
future health expectations and incidence of depressive symptoms, in addition to 
extensive information about socioeconomic characteristics and personality traits.

In doing so, this study contributes to the existing literature in several aspects. 
First, we are among the first to examine the impact of expectation regarding personal 
health on incidence of depressive symptoms. Second, we investigate whether and 
how the effect of health expectations on incidence of depressive symptoms changes 
with age. Ang (2018) notes that previous studies on mental health that include a 
wide age range do not consider trajectories of health over extended periods, and 
may be capturing health differences between cohorts instead of by age. This paper 
addresses both these limitations using growth curves. Third, we deal with endoge-
neity (due to potential reverse causation from incidence of depressive symptoms to 
health expectations) using instrumentation and explicitly analyse gender differences, 
rural/urban residency effects and different age cohorts. Our findings also point to the 
significance of social capital in the form of personal community engagement and 
strong community building in shaping Indonesians’ mental health.

Data and Variables

Data Source

This study makes use of data from the third (2000), fourth (2007) and fifth (2014) 
waves of the Indonesian Family Life Survey (IFLS). The IFLS was conducted by the 
RAND Corporation in 13 of the 27 provinces in Indonesia, representing 83% of the 
population. The high follow-up rate in IFLS enabled us to trace the same individual 
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in their life course. In our baseline year of 2000, the total number of respondents 
is 28,340, while in 2007 there are 29,059 respondents and 34,464 in 2014. For this 
research, we consider adult respondents aged 20 years and above in 2000 and only 
include respondents who have no missing data for the chosen variables in all three 
waves. This provided a sample size of 12,183 respondents.

Variables

Measure of Incidence of Depressive Symptoms

Depressive symptoms are measured by the Center for Epidemiologic Studies 
Depression Scale (CESD-10), which has 10 items designed to evaluate self-reported 
current depressive symptoms severity in the general population (Andresen et  al., 
1994). The CESD-10 includes response categories that range from 0 to 3 with 
the ascending order indicating increasing frequency of depressive symptoms. The 
responses to the 10 items are then summed with a total score ranging from 0 to 30, 
where the larger (smaller) score refers to a higher (lower) frequency of depressive 
symptoms. A low (high) frequency of depressive symptoms is interpreted as a high 
(low) level of mental health.

Measure of Health Expectations

Information on health expectations is obtained from the following question, ‘How 
do you expect your health to be next year?’ Answers from the respondents are 1) 
much better than now 2) somewhat better than now 3) about the same 4) somewhat 
worse 5) much worse. These response categories are treated as continuous scores, 
which are then reverse-coded, with 1 referring to the lowest expectation and 5 refer-
ring to the highest expectation.

Control Variables

Age and age square are both included in the growth curve model to examine the non-
linear effect of age. We also have the cohort indicator in the model, as illustrated in 
Ang (2018) and Yang and Lee (2010), to improve model fit. Moreover, growth curve 
models have the capability to generate precise age trajectories by accounting for 
cohort variations and considering the clustering of data within individuals (Rauden-
bush & Chan, 1992). Following Yang and Lee (2010), we group respondents into 5 
birth cohorts (1970–1980 as cohort 1, 1960–1970 as cohort 2, 1950–1960 as cohort 
3, 1940–1950 as cohort 4, and before 1940 as cohort 5), and the cohort indicator 
is a categorical variable in the model. Socioeconomic variables used in the analy-
sis includes gender, education (elementary as 1, junior school as 2, senior school 
as 3, college and above as 4), rural/urban residency, marital status, self-valued liv-
ing standards (1–3 is from less than adequate to more than adequate for my needs). 
We also control for the physical health of the respondents, with the general health 
measured from self-evaluation. We use a Likert scale response ranging from 1 (very 
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unhealthy) to 4 (very healthy) which is recorded for the question of, ‘In general, how 
is your health?’.

The importance of social capital in maintaining good mental status has been 
shown in many studies (Ang, 2018; Miller et al., 2006; Nizeyumukiza et al., 2021). 
Therefore, we include social capital as one of the control variables. Following Cao 
and Rammohan (2016), we measure social capital from the individual’s perspective 
of his/her participation in the community (as a measure of social connections) Spe-
cifically, we add up the number of ‘yes’ responses to the following questions: Did 
you: (a) participate in community meetings? (b) participate in voluntary labour? (c) 
participate in programs to improve village/neighbourhood? and (d) participate in 
religious activities? The combined scores for community participation range from 
0 to 4.

In addition, we control for one’s personality associated with health expectations 
as studies (Ahadi & Basharpoor, 2010; Lincoln, 2008) suggest that one’s personality 
has direct and indirect effects on psychological distress and this has implications for 
expectations on health. Personality is measured by the Big Five personality, which 
is a suggested taxonomy for personality traits, identifying Extraversion, Agreea-
bleness, Openness to Experience, Conscientiousness and Neuroticism (Saucier & 
Goldberg, 1998).1 The Big Five Inventory (BFI) is a self-reported inventory with 44 
items, designed to measure an individual on the Big Five traits. Each item belongs to 
one of the five traits and is rated on a Likert scale from 1 (disagree a lot) to 5 (agree 
a lot). The score for one particular trait is calculated as the sum of its respective 
items, with some items reverse scored. The final highest score for each of the five 
personality types will be used to characterise that personality trait to be the primary 
personality.

Statistical Analysis

To investigate the effect of health expectations on incidence of depressive symp-
toms and whether this effect changes with the individual’s age, we apply the hier-
archical linear models approach — specifically, growth curve models—for analysis 
of three waves of panel data. The growth curve model allows for the estimation of 
inter-individual variability in intra-individual patterns of change over time (Curran 
et al., 2010). All models are estimated using weights provided in the IFLS dataset to 
account for sample design and non-response, making the sample representative at 
each wave of the population.

Model specifications are represented by two equations. In the level-1 repeated 
observations model given by Eq.  (1), each person’s growth trajectory in CES-D 

1  According to Saucier and Goldberg (1998), Extraversion reflects the individual’s determination, lead-
ership, enterprising and activeness; Agreeableness reflects the individual’s cooperation with others, toler-
ance and trust to others; Openness reflects the individual’s creativity, innovation and curiosity; Conscien-
tiousness reflects the individual’s sense of accomplishment and hard work; and Neuroticism reflects the 
individual’s self-doubt, pessimism and inability to withstand stress.
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score is a function of age and other time-varying covariates. The level-2 model 
given by Eqs. (2) and (3) specifies a distinct average trajectory for each cohort and 
incorporates other time-invariant covariates associated with each individual. The 
first level describing the growth trajectory of incidence of depressive symptoms for 
each person is as follows:

where CESDit represents the CESD score of individual i at time t; �0i is the intercept 
of the trajectory of the CESD; Ageit is the age for i at time t , and Xj′s are the time-
varying covariates with the associated �′s.

The level-2 model measures the effect of health expectations and other individual 
characteristics on the intercept and slopes in level-1 as seen in Eq. (1). Equations (2) 
and (3) represent the estimation for the intercept and slope respectively.

where Zj stands for the time-invariant variables, and Cohorti is coded 0–4 for cohorts 
1–5. �00 is the expected CESD score for males in cohort one with mean level of 
education and health expectations at time one, namely the year of 2000. �01 is the 
mean difference in CESD between cohorts in the year 2000. In Eq. 3, the growth 
rate per year further varies by cohort and health expectations. �10 is the expected 
rate of change in CESD for cohort one with mean level of health expectations at 
time one.  �11 represents the age-by-cohort interaction effect and �12 measures the 
magnitude regarding the effect of health expectations in CESD changing with ages. 
Finally, u0i and u1i are the residual random effects assumed to have a bivariate nor-
mal distribution. Maximum likelihood estimation is adopted and the Akaike infor-
mation criterion (AIC) and Bayesian information criterion (BIC) statistics are used 
to assess goodness of fit.

Results

Descriptive Statistics

Table  1 presents the descriptive statistics for all variables considered in the 
analysis. Men account for about 45% of the sample and nearly 60% live in the 
urban areas. With respect to personality, over 38% report themselves as being 
agreeable, and only 2% are categorized as neurotic. Mean CESD score for the 
average respondent in 2014 is 5.56 which is higher than the mean CESD score 
of 3.9 in 2007. This shows a higher level of incidence of depressive symptoms 
(worsening mental health status) in Indonesia during this period of time. In 

(1)CESDit = �0i + �1iAgeit + �2iAge
2

it
+
∑

�ij(Xj)it
+ eit

(2)�0i = �00 + �01Cohorti + �02HEi +
∑

�0j(Zj)i + u0i

(3)�1i = �10 + �11Cohorti + �12HEi + u1i
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terms of health expectation, on average, respondents expect their health sta-
tus to be better than now, indicating that the population has an optimistic atti-
tude towards their health. Additionally, we find negative and significant cor-
relation coefficients between health expectation and age (-0.0715) as well as 
health expectation and cohort (-0.1731). These negative coefficients indicate 
that individuals tend to be less optimistic about their health as they age.

Health Expectations and Incidence of Depressive Symptoms

Table  2 shows results from the growth curve models that predict depressive 
symptoms. Models 1 and 2 which assess age effects with the presence of cohort 

Table 1   Descriptive Statistics of 2014 (Wave 5)]

Variables Mean Std. Deviation Min Max

CESD 5.56 3.05 3 27
Age 50.41 11.46 34 96
Healthexpect 3.61 0.98 1 5
Education 1.95 1.07 1 4
General physical health 2.87 0.70 1 4
Living standards 1.94 0.64 1 3
Social capital 1.50 0.52 0 4

Percentage of 
sample

(N = 12, 183)
Cohort Birth cohort

cohort = 1, 1970–1980 36.50
cohort = 2, 1960–1970 29.50
cohort = 3, 1950–1960 20.64
cohort = 4, 1940–1950 10.52
cohort = 5, born before 1940 2.84

Gender Female = 1 55.02
Male = 0 44.98

Residency Urban = 1 59.23
Rural = 0 40.77

Marital Status Married = 1 81.97
Single/Divorced/SEEeparated = 0 18.03

Personality Classification based on Big Five Inventory
Openness 21.47
Conscientiousness 26.30
Extraversion 11.59
Agreeableness 38.48
Neuroticism 2.16
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Table 2   Results of Growth Curves Models on Incidence of Depressive Symptoms

* p < 0.10, ** p < 0.05, *** p < 0.01
Cluster-robust standard errors in parentheses

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6

Fixed Effects
Age 0.240*** 0.304*** 0.257*** 0.259*** 0.279*** 0.271***

(0.01) (0.02) (0.02) (0.02) (0.02) (0.03)
Age2 -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002***

(0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Cohort -3.110*** -2.942*** -2.742*** -2.825*** -2.733***

(0.18) (0.19) (0.20) (0.19) (0.28)
Cohort*age 0.023*** 0.019*** 0.014*** 0.018*** 0.012**

(0.00) (0.00) (0.00) (0.00) (0.01)
Healthexpect -0.526*** -0.517*** -0.445*** -0.459***

(0.10) (0.11) (0.10) (0.15)
Healthexpect*age 0.002*** 0.002*** 0.001*** 0.001***

(0.00) (0.00) (0.00) (0.00)
Education -0.224*** -0.144*** -0.129***

(0.03) (0.03) (0.04)
Female 0.433*** 0.405*** 0.478***

(0.05) (0.05) (0.08)
Urban 0.250*** 0.262*** 0.311***

(0.05) (0.05) (0.07)
Marriage -0.391*** -0.356*** -0.320***

(0.04) (0.04) (0.06)
General physical 

health
-1.181*** -1.210***

(0.04) (0.06)
Living standards -0.603*** -0.604***

(0.04) (0.06)
Social capital -0.115** -0.112**

(0.05) (0.05)
Personality controlled
Constant -0.924*** 0.201 1.716*** 2.269*** 6.604*** 6.858***

(0.24) (0.25) (0.38) (0.41) (0.42) (0.61)
Random Effects
Level 1:
Within-person

-3.117*** -2.872*** -2.802*** -2.773*** -2.797*** -2.783***

Level 2:
Between-person

1.276*** 1.368*** 1.367*** 1.401*** 1.367*** 1.417***

Goodness of Fit
AIC 223,364.5 220,569.5 213,515.1 186,837.8 185,568.9 182,955.8
BIC 223,424.5 220,646.7 213,609.0 186,963.9 185,720.2 183,102.3
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effect only, show a quadratic age effect. Models 3 to 5 in Table 2 show that this 
age effect stays in the presence of health expectations and when progressively 
adjusted for the control variables. Respondents with higher health expectation 
are significantly more likely to report lower level in incidence of depressive 
symptoms (better mental health status) and this result is robust with the inclu-
sion of control variables and personality traits. The interaction term between 
health expectations and age is positive and significant, showing that the posi-
tive influence of health expectations on mental health diminishes as one gets 
older.2

It can also be seen that better education, better physical health status, and 
higher living standards, all negatively affect incidence of depressive symptoms 
(positively affect mental health) as expected. Compared with males, female 
show a higher CESD score similar to previous findings (Salk et al., 2017; Zhao 
et  al., 2020). In addition, we find that married people and rural residents are 
less depressed compared to their counterparts. Evidence on the urban/rural 
residency effect on mental health in the literature is mixed (Kovess-Masféty, 

Fig. 1   Age Trajectories for Incidence of Depressive Symptoms from Unconditional Growth Curve Mod-
els.  Source: Computed from IFLS3, IFLS4 and IFLS5

2  Although the coefficient of the interaction term of health expectations and age is positive, it is very 
small. For instance, taking the first derivative to find the effect of health expectations at age 80 equals to 
-0.562 + (0.002 X 80) which is -0.366. That is, the effect of health expectations has declined for CESD 
from 0.562 to 0.366 for an individual aged 80.
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2005; Li & Ma, 2017; Probst et  al., 2006). Lastly, being involved in commu-
nity activities helps decrease incidence of depressive symptoms, confirming the 
importance of social capital in mental health.

Table 3   Results of Growth 
Curves Models on Incidence of 
Depressive Symptoms by Age

* p < 0.10, ** p < 0.05, *** p < 0.01
Cluster-robust standard errors in parentheses

Model 1 Model 2
Age ≤ 60 years Age > 60 years

Fixed Effects
Age 0.063*** 0.020

(0.01) (0.02)
Healthexpect -0.939*** -0.459**

(0.17) (0.8)
Healthexp*age 0.003*** 0.007**

(0.00) (0.00)
Education -0.034 -0.199***

(0.03) (0.05)
Female 0.422*** 0.619***

(0.06) (0.11)
Urban 0.445*** 0.303***

(0.06) (0.10)
General physical health -1.260*** -1.221***

(0.05) (0.08)
Living Standards -0.716*** -0.553***

(0.05) (0.08)
Marriage -0.517*** -0.021

(0.06) (0.06)
Social capital -0.157*** -0.07

(0.06) (0.11)
Personality controlled controlled
Constant 9.892*** 9.585***

(0.52) (1.42)
Random Effects
Level 1:
Within-person

-2.080*** -2.791***

Level 2:
Between-person

1.662*** 1.610***

Goodness of Fit
AIC 141,990.6 88,057.8
BIC 142,112.4 88,160.4
Observations 24,839 6875
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Variations by Age, Residency and Gender

As shown in Fig. 1, the turning point in the growth curve of CESD score for the 
general population is at the age of 60. Therefore, we separately estimate the effect 
for the group younger and older than 60 years as seen in Table 3. For the younger 
cohort presented in Model 1, we confirm the growth in incidence of depressive 
symptoms with age, but this is not significant in the older group presented in Model 
2. With the covariates controlled, the effect of positive health expectations on inci-
dence of depressive symptoms is significant in both age groups with the effect in 
the younger cohort being twice that of the older cohort. Education contributes to a 
decrease in the incidence of depressive symptoms among the older group, thereby 
enhancing their mental health. On the other hand, community participation is par-
ticularly advantageous for the younger group in terms of their mental health status.

Models 1 and 2 in Table 4 present results for the urban and rural areas respec-
tively. For urban and rural residents, there is no significant difference in terms of the 
quadratic age growth trajectories of the CESD score. However, for urban residents, 
the effect from health expectations is higher than that for rural residents.

In both urban and rural areas, we examine female and male cohorts as seen from 
model 3 to model 6 in Table 4. Unlike males, there is no impact of health expecta-
tions for females regardless of where they reside. Education has a significant impact 
on incidence of depressive symptoms not only in urban Indonesia. Social capital 
significantly reduces incidence of depressive symptoms of women regardless of 
whether they live in urban or rural areas.

Endogeneity Issue and Sensitivity Analyses

This paper examines the impact of health expectations on incidence of depressive 
symptoms and how it varies with age, as discussed in the previous section. First, 
some studies have shown that current status of life satisfaction (Bertoni & Corazzini, 
2018; Schwandt, 2016) and income (Knight and Gunatilaka (2010) has an effect on 
future expectations of the outcome variable of interest. Thus we check on the cor-
relation coefficient of self-reported physical health status and future physical health 
expectations. This was no higher than 0.01 for the general population and the sub-
groups of males, females, urban and rural cohorts, thus ruling out any multicollin-
earity concerns in the estimations.

Second, there may be endogeneity due to reverse causality as it is possible that 
those who are less depressed are inherently positive about their health expectation. 
To check on this, we need to identify appropriate instrumental variables that influ-
ence health expectations without directly affecting incidence of depressive symp-
toms. Our main instrument is the financial budget position of the community/village 
where the respondents live. A healthy financial budget would provide residents with 
the confidence of better and more health facilities and increased transport facilities 
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Table 4   Results of Growth Curves Models by Urban–Rural Divide and Gender

* p < 0.10, ** p < 0.05, *** p < 0.01
Cluster-robust standard errors in parentheses

Model 1 Model 2 Model 3 Model 4 Model 5 Model 6
Urban Rural Urban

Female
Urban Male Rural Female Rural

Male

Fixed Effects
Age 0.253*** 0.287*** 0.272*** 0.231*** 0.299*** 0.300***

(0.03) (0.03) (0.04) (0.04) (0.04) (0.04)
Age2 -0.002*** -0.002*** -0.002*** -0.002*** -0.002*** -0.002***

0.00 0.00 (0.00) (0.00) (0.00) (0.00)
Cohort -2.732*** -2.791*** -3.583*** -1.967*** -2.295*** -3.328***

(0.27) (0.28) (0.37) (0.39) (0.41) (0.38)
Cohort*age 0.016*** 0.017*** 0.025*** 0.008 0.015* 0.021***

(0.01) (0.01) (0.01) (0.01) (0.01) (0.01)
Healthexpect -0.580*** -0.336** -0.313 -0.816*** -0.18 -0.478**

(0.14) (0.15) (0.20) (0.20) (0.22) (0.21)
Healthexp*age 0.012*** 0.007** 0.005 0.018*** 0.004 0.009**

(0.00) (0.00) (0.00) (0.00) (0.01) (0.00)
Education -0.210*** -0.083** -0.130*** -0.252*** -0.047 -0.083

(0.03) (0.04) (0.05) (0.05) (0.06) (0.05)
General physical health -1.185*** -1.227*** -1.010*** -1.286*** -1.230*** -1.198***

(0.06) (0.06) (0.08) (0.08) (0.09) (0.09)
Living Standards -0.500*** -0.716*** -0.429*** -0.563*** -0.707*** -0.739***

(0.05) (0.06) (0.07) (0.07) (0.08) (0.08)
Marriage -0.435*** -0.384*** -0.365*** -0.341*** -0.217*** -0.707***

(0.05) (0.06) (0.10) (0.07) (0.08) (0.11)
Social capital -0.117** -0.110 -0.156*** -0.036* -0.134** -0.079

(0.06) (0.08) (0.01) (0.02) (0.06) (0.12)
Personality controlled controlled controlled controlled controlled controlled
Constant 7.977*** 6.691*** 6.807*** 8.645*** 5.720*** 7.336***

(0.58) (0.62) (0.81) (0.81) (0.90) (0.85)
Random Effects
Level 1: -2.848*** -2.813*** -2.850*** -2.725*** -2.914*** -2.682***
Within-person
Level 2: 1.387*** 1.309*** 1.402*** 1.427*** 1.275*** 1.344***
Between-person
Goodness of Fit
AIC 97,333.6 88,310.5 43,495.2 53,705.71 46,989.88 41,214.74
BIC 97,465.7 88,440.7 43,606.9 53,820.25 47,102.07 41,325.38
Observations 17,449 15,635 7953 9496 8195 7440
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providing greater access to clinics and hospitals. This is likely to affect residents’ 
health expectations (and we have controlled for individual’s living standards) with-
out directly affecting incidence of depressive symptoms. We select the module of 
community-facility in the IFLS answered by the community/village head or com-
mittee and use the question of, ‘What was the total budget for the village in the fis-
cal year?’ This response is a continuous variable as it was reported in Indonesian 
Rupees. Another instrument used is lagged health expectations. The health expecta-
tion in the previous wave (seven years ago) is unlikely to have a direct effect on the 
mental status today (in the current wave) but could affect respondent’s general level 
of health optimism.

Both instruments are valid given by the over-identification and strength of the 
instruments tests reported in Appendix Table 5. First-stage estimations in Appen-
dix Table 5 show that individual health expectation is are significantly influenced 
by community/village financial budget and lagged health expectations. According 
to the IV estimate in Appendix Table 6, health expectations still negatively impact 
individual incidence of depressive symptoms, indicating a positive impact on mental 
health.

Third, to further check on the robustness of the results, we conduct sensitivity 
analyses using incidence of depressive symptoms measured as predicted scores of 
CESD. We use Ordinary Least Square regressions to first obtain predicted CESD 
scores with the same set of explanatory variables described above. Results in 
Appendix Table 6 confirm the bell-shaped curve in the age trajectory of depressed 
symptoms and support previous finding that health expectations have a beneficial 
role in depressive symptoms and that this effect diminishes with age.

Discussion

Three major findings emerge from this study. First, the age trajectory of depressive 
symptoms during the Indonesian adult life course is non-linear with a bell-shaped 
curve. This contrasts with the U-shaped age trajectory for depressive symptoms in 
developed countries such as the USA (Ang, 2018; Sutin et al., 2013) and England 
(Tampubolon & Maharani, 2017) while studies on developing country such as China 
(Hu et al., 2019; Wang et al., 2023) show a linear relationship. We find that adult 
mental health gets worse with the increase of age until 60 years and then improves 
in life after 60. This could be supported by Brockmann’s argument (Brockmann, 
2010)  that middle-aged people are generally in worst mental status, caused by the 
pressures from work and life. At every age, females’ CESD is higher than males 
but the turning point comes earlier for females at 58.6 years while it is 62 years for 
males.

The second major finding is the significant negative effect of health expecta-
tion on incidence of depressive symptoms. That is, individuals who have better 
expectation for health, namely being optimistic about their future health, have 
better mental health than their pessimistic counterparts. This can be seen in 
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Fig.  2 which shows that optimists have a lower CESD score than pessimists 
irrespective of whether they live in urban or rural area. The declining positive 
effect of health expectation with age noted earlier is also illustrated in Fig. 2. 
This can be seen by the narrowing of the trajectories representing the pessi-
mists and optimists in both urban and rural areas. It shows that as people get 
older, the positive health expectation plays a smaller role compared with in 
their younger life in maintaining a better mental health condition.

Third, some differences emerge with respect to the various subgroups. For exam-
ple, education benefits those above 60 (and not below that age) and this is due to the 
educated elderly having better access to information and awareness about mental 
health. Thus it is important to reach out to the less educated elderly in a more direct 
manner to make them aware of mental health issues and educate them to seek help 
and overcome any social stigma associated with depression, especially in less devel-
oped Asian countries such as Indonesia. On the other hand, the positive effect of 
community participation is only seen for those under the age of 60, and not those 60 
and above. This could be explained by the possibility that the older cohort may be 
constrained in their community participation due to their lack of energy or weaker 
physical health than the younger cohort.

Lastly, better health expectations do not diminish the symptoms of depression in 
women in both urban and rural regions. But for men, positive expectations are a 
good way to improve their mental health. On the other hand, having more social 
capital (community participation) improves mental health more so for women than 

Fig. 2   Health Expectation and Incidence of Depressive Symptoms. Notes: Expect health to be somewhat 
better or much better than now is defined as being optimistic. Being pessimistic refers to expecting health 
to be somewhat worse or much worse.  Source: Computed from IFLS3, IFLS4 and IFLS5
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men irrespective of their residency location. This is in line with Riumallo-Herl et al., 
(2014) and Umberson et al., (1996) who show that social interactions have a greater 
impact on female than male depression.

Conclusion

This paper is the first to highlight the role of optimism about future health expecta-
tion and the effect of the association of health expectation with age on incidence of 
depressive symptoms. Using longitudinal data on Indonesia, we find that optimistic 
expectation helps reduce an individual’s depressive symptoms but this effect dimin-
ishes with the increase of age. This effect is particularly strong and important for 
those 60 years and younger and living in the urban area. These findings add to the 
body of knowledge on expectation, which has not previously been studied from a 
health perspective.

One limitation of the study is that we are unable to explain the mechanisms 
underlying these observed relationships as it is beyond the scope of this study. 
Thus a natural extension is to find why and in what ways optimistic health 
expectations reduce incidence of depressive symptoms, and the reasons for the 
declining effect of optimism with age on incidence of depressive symptoms. 
Another extension is to conduct similar research in other developing and devel-
oped countries to understand if there are any differences in the patterns of the 
age trajectory and CESD.

Another limitation of this study is that the quality of and accessibility to 
health facilities in the areas where the respondents live could not be considered 
due to lack of data. Do these affect health expectations or incidence of depres-
sive symptoms directly? It is also unclear whether and how risky behaviours 
like smoking and drinking are related to health expectations and incidence of 
depressive symptoms.

Instead of using social capital as a control variable, it would be interesting to see 
for instance if social capital could negate the diminishing effect of health expecta-
tion with age on incidence of depressive symptoms. In this regard, specific dimen-
sions of social capital such as social trust and social norms which were not exam-
ined in this paper could be used.

Despite the above limitations, the finding that health expectation constitutes 
a non-trivial determinant of incidence of depressive symptoms lends impor-
tance to the current situation of the Covid-19 pandemic whereby positive future 
prospects are critical. Thus governments of today need to be mindful of how 
well they manage the pandemic as this is likely to affect health expectations. 
Future studies could look at data collected before and after the epidemic to see 
if the influence of health anticipation has changed or how it affects incidence 
of depressive symptoms over time.
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Appendix

       Table 5Table 6

Table 5   Instrumental Variable Estimation of Incidence of Depressive Symptoms

* p < 0.10, ** p < 0.05, *** p < 0.01
Cluster-robust standard errors in parentheses and p-value in brackets
Cragg-Donald Wald F statistic is larger than the 10% maximal IV size of 19.93, rejecting the null 
hypothesis that the instruments are weak

IV Estimation First-stage

Healthexpect -1.530***
(0.77)

Age 0.397** 0.023***
(0.16) (0.01)

Age2 -0.002** -8.490E-03
(0.001) (6.85E-03)

Education 0.175 0.024**
(0.188) (0.01)

Female -1.024 -0.109***
(0.687) (0.02)

Urban -1.436 0.153***
(0.965) (0.02)

General physical health -2.005*** 0.085***
(0.526) (0.02)

Living standards -1.465*** 0.081***
(0.518) (0.02)

Marriage -0.421* 0.020
(0.240) (0.02)

Social capital -0.342 0.031
(0.344) (0.02)

Financial budget in community/village 0.951**
(0.44)

Lagged health expectation 0.623***
(0.11)

Chi-square test for over-identification 67.02
[0.00]

Cragg-Donald Wald F statistic 2787.82
Observations 8398



151

1 3

How Important is Optimism for Mental Health? A Spatial Temporal…

Table 6   Robustness Results 
using Predicted CESD Scores

* p < 0.10, ** p < 0.05, *** p < 0.01
Cluster-robust standard errors in parentheses

Model 1 Model 2

Age 0.008*** 0.013***
(0.00) (0.00)

Age2 -0.000*** -0.000***
(0.00) (0.00)

Cohort -0.071*** 0.095***
(0.01) (0.04)

Cohort*age -0.002*** -0.003***
(0.00) (0.00)

Healthexpect -0.047***
(0.02)

Healthexpect*age 0.002***
(0.00)

Education -0.070***
(0.00)

Female 0.541***
(0.01)

Urban 0.456***
(0.01)

General physical health -1.301***
(0.00)

Living standards -0.852***
(0.01)

Marriage -0.275***
(0.01)

Social capital -0.151***
(0.01)

Personality controlled
Constant 4.401*** 6.128***

(0.05) (0.07)
Observations 34,390 33,251
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