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Abstract: Mental illness is rising worldwide and is more prevalent among the older population. 
Among others, socioeconomic status, particularly income, has a bearing on the prevalence of mental 
health. However, little is known about the underlying mechanism that explains the association be-
tween income and mental health. Hence, this study seeks to examine the mediating effect of social 
capital on the association between income and mental illness. Cross-sectional data consisting of 6651 
respondents aged 55 years and above were used in this study. A validated tool known as the De-
pression, Anxiety and Stress Scale, 21 items (DASS-21) was applied to examine mental illness, 
namely depression, anxiety, and stress. The Karlson, Holm, and Breen (KHB) method was em-
ployed to assess the intervening role of social capital on the association between income and mental 
illness. Results showed that those who disagreed in trust within the community had the highest 
partial mediation percentage. Those who disagreed in reciprocity, however, had the lowest partial 
mediation percentage, which explained the positive association between the middle 40% (M40) of 
the income group and depression, anxiety, and stress. Overall, the study suggests the need to in-
crease trust and attachment within society to curb the occurrence of depression and anxiety. 
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1. Introduction 
Mental illness is a growing global health crisis. It was ranked as the sixth highest 

contributor to disability-adjusted life years in 2017 [1]. Psychological distress such as ma-
jor depressive disorder and generalized anxiety disorders were among the top 20 global 
burdens of disease and leading causes of years lived with a disability (YLDs) in 2013 [2]. 
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This trend has only exacerbated since the onset of the COVID-19 pandemic, as the global 
prevalence of anxiety and depression increased by a massive 25 percent since the first year 
of the pandemic [3]. Individuals with mental illness also face higher rates of physical 
abuse and mortality than those without. For instance, the odds of all-cause mortality are 
1.7-times greater for depressed individuals than the general population [4]. Previous stud-
ies have established that, along with biological factors, social determinants also affect in-
dividual mental health [5–8]. 

Using data from the Health and Retirement Study, [9] evidenced a positive impact of 
high income on mental health by attenuating the psychosocial stress related to financial 
hardship. This is consistent with the findings of a study in China, which showed that high 
income is associated with better mental health status due to better life satisfaction, living 
conditions, and accessibility to health care [10]. Similarly, another study in China showed 
that large savings are associated with low depression levels [11]. A longitudinal study also 
showed that individuals with low annual household income are more likely affected by 
mental disorders such as anxiety than their counterparts [12]. Corroborating this, findings 
from several other studies also showed the same link between income and mental disor-
ders [13,14]. 

However, the social selection hypothesis proposed that mental illnesses are more 
predisposed to low socioeconomic status (SES), owing to genetic factors, hospitalization, 
and loss of work [12]. In line with this, past studies showed that those diagnosed with 
depression or anxiety are linked with low income levels vis-à-vis those who are undiag-
nosed with depression or anxiety [15,16]. It was previously established that income ine-
quality affects mental health through the material and psychosocial pathway. On one 
hand, the psychosocial pathway suggests that status comparison leads to poor social co-
hesion and low trust in the community, which causes stress. Consequently, this impacts 
individual’s self-esteem and their health-related behaviors. 

On the other hand, the material pathway proposed that poverty and deprivation are 
linked to high stress level, especially in societies with high inequality. These underlying 
mechanisms could also be explained by the status anxiety, social capital, and neo-materi-
alist hypothesis [17–20]. While the status anxiety hypothesis proposes that unequal status 
order causes negative feelings such as shame and distrust, which affects mental health 
status, the neo-materialist hypothesis posits that variation in the availability and use of 
social infrastructure influences mental health [20]. 

In addition, the social capital hypothesis suggests that high income inequality causes 
status inequality, poor social cohesion, and low trust, which in turn affects health-related 
behaviors, access to health services and facilities, as well as psychosocial processes [20]. 
Social capital is a dynamic process that facilitates social integration among individuals 
within a community that seeks to achieve social goals [7,20]. Widening income inequality 
in communities erodes social capital and trustworthiness within societies through status 
comparison [20,21], thus creating loneliness and isolation [7]. 

Social participation is among the key criteria of successful aging for older adults who 
are often at risk of social isolation. Most older populations experience a lack of interaction 
with others as they age, resulting in low social capital values. With inadequate social sup-
port, the older population most likely faces depression [22]. A study on rural areas of Ko-
rea showed a positive link between low social connectedness and depression among older 
adults [23]. A follow-up study in the United Kingdom also showed that inconsistent social 
contact increases the risk of isolation and depression among the older population [24]. 
Consistently, several other studies also showed that high social capital among older adults 
in rural areas results in better mental health status [25,26]. 

Moreover, older adults who live in areas with greater income inequality, especially 
in rural areas [27], have a high risk of developing depression [28]. Income inequality also 
affects the social cohesion among community members [29], which in turn impacts their 
mental health status [20]. The paucity of studies investigating the underlying mechanism 
of social capital on the association between income and mental health prompts this study 
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to probe the mediating effect of social capital on the individual level. Hence, this study 
seeks to examine the mediating effect of social capital on the association between income 
and mental illness, specifically among those age 55 years and above living in semi-urban 
and rural areas of Malaysia. 

2. Materials and Methods 
The South East Asia Community Observatory (SEACO) team located at the district 

of Segamat, in the state of Johor, Malaysia collected the sample of this study [30]. Segamat 
and its five sub-districts were chosen based on the strong pre-existing relationship be-
tween the Jeffery Cheah School of Medicine and Health Sciences (JCSMHS) and the dis-
trict, as well as the state health administration, which is essential to conduct this research 
[30]. Segamat has a marked ethnic breakdown that closely reflects the national propor-
tions of Malays (60%), Chinese (23%), and Indians (7%), as well as an equal gender com-
position (male: 49%; female: 51%) [30]. 

2.1. Study design 
This study used a cross-sectional study design. A total sample of 25,512 respondents 

enrolled in the SEACO health survey conducted in 2013. Of this number, 6651 pieces of 
complete information on social capital variables were available for participants aged only 
above 55 years. Hence, this sample was used in the analysis of this study. All trained enu-
merators and staff briefed participants about the objectives of the survey conducted. Only 
participants who gave written consent were recruited and enrolled in this study. Re-
spondents were approached at their respective residence to gather information on their 
sociodemographic background (age, gender, education, employment status, income, mar-
ital status, ethnicity), social capital, and mental health status using standardized health 
data collection tools. This information was recorded directly into Android mobile devices 
and tablets with survey forms designed in Open Data Kit (ODK). Data recorded on the 
tablets were then encrypted and uploaded to a secure server. The study was conducted in 
accordance with the Declaration of Helsinki and was approved by the Monash University 
Human Research Ethics Committee (2013-3837-3646). 

2.2. Study Instrument 
Mental illnesses such as depression, anxiety, and stress were used as dependent var-

iables in this study. Depression, anxiety, and stress were assessed using the Depression, 
Anxiety and Stress Scale, 21 items (DASS-21). These outcome variables were further de-
fined as dichotomous variables (0,1), where 0 is categorized as those who do not experi-
ence depression, anxiety, and stress while 1 classifies those who have mild, moderate, 
severe, and extremely severe depression, anxiety, and stress levels. A validated Malay 
version of the DASS-21 self-reported questionnaire, which was confirmed reliable and ef-
fective among Malaysians, was used to evaluate depression, anxiety, and stress [31]. The 
Cronbach’s alpha value for overall items was very good 0.90. For the depression, anxiety, 
and stress scales, the values were 0.84, 0.74, and 0.79, respectively [31]. 

2.3. Explanatory Variables 
Monthly Household Income 

Monthly household income groups were characterized into two categories, namely 
bottom 40% (B40) and middle 40% (M40), based on the income thresholds provided by 
the Department of Statistics Malaysia (DOSM) in 2014. There were no respondents that 
belonged to the top 20% (T20) income group. The B40 income group was defined as indi-
viduals with monthly household incomes below RM3860, while the M40 income group 
was those with a monthly household income between RM3860 and RM8319. The income 
category was represented in binary, whereby 0 is defined as B40 and 1 is defined as M40. 
Income distributions are often skewed, and they are apparent in many past works. 
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Therefore, the use of the mean as a measure of income will not be reliable because it loses 
its power to produce accurate results [32]. In addition, previous studies that used mean 
income often ignored the different impacts of demographic and socioeconomic variables 
on each income level [33]. Hence, income groups that consider the income distribution are 
better and more commonly used to examine income differentials. 

2.4. Mediators 
2.4.1. Individual Social Capital Measure 

There are two distinctive notions of social capital in the literature. On one hand, Put-
nam considers social capital as a collective attribute that features the trust, norms, and 
networks within an organization [34]. On the other hand, Bordieu conceptualizes social 
capital as resources available to individuals within their network [34]. Hence, it is speci-
fied into two different categories, individual and aggregated levels [35]. In this study, we 
focused on the individual level of social capital, as it helped to avoid interpretation prob-
lems arising from measurement issues of aggregated data [36]. 

Moreover, since individuals are generally more involved in decisions to invest in so-
cial capital than communities, it is better to assess it at an individual level [37]. Since there 
is an absence on an agreed standardized measure of social capital, this study operational-
ized it in a way analogous to Kawachi, Kennedy [38], which focused on trust and reci-
procity. Social capital is differentiated into four items, namely, reciprocity or “If I do nice 
things for someone, I can anticipate that they will respect and treat me just as well as I 
treat them”, cooperation among community members or “If I see people who cooperate 
with each other, I also feel that I would help someone in need”, trustworthiness of com-
munity or “In a difficult situation, I can count on the help from people in my local com-
munity members”, and attachment to local community members or “I feel a strong attach-
ment to my local community”. The Cronbach’s alpha was 0.85 for all four items. 

All the social capital variables were categorized as binary variables (0,1), where 1 is 
defined as those who totally disagree or disagree or neither agree nor disagree in reciproc-
ity, cooperation, trust, and attachment to local community, while 0 is classified as those 
who totally agree or agree in reciprocity, cooperation among community, trust in commu-
nity, and attachment to local community. 

2.4.2. Control Variables 
Sociodemographic variables such as age, gender, marital status, ethnicity, educa-

tional level, and employment status were controlled for in the analysis to avoid the poten-
tial confounding effects of these variables on the association between income, social capi-
tal, and mental health status. 

2.5. Statistical Analysis 
The frequency of variables was recorded, and a Chi-Squared test was conducted to 

identify the presence of significant bivariate associations between the predictor variables 
and the depression, stress, and anxiety levels. Next, a mediation analysis was applied to 
investigate the mediating effect of individual social capital measures on the association 
between income groups and mental health status. A robust Huber-White sandwich esti-
mator was also used to avoid heteroskedasticity issues, further contributing to the rigor-
ousness of the model produced. All analyses were performed using STATA version 14.0 
StataCorp, 2015, with a five percent and ten percent significance level. 

A multiple path mediation model was deployed to assess the aim of this study. In 
doing so, individual social capital measures were used as the mediators in the relationship 
between income and depression, anxiety, and stress. This was examined controlling for 
the age, gender, ethnicity, marital status, education, and employment status of partici-
pants. The mediation framework was as shown in Figure 1. 
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Figure 1. Framework of the mediation analysis. 

Since the dependent variable was dichotomous, a binary logistic regression was cho-
sen in this study. With this, the linear effect between the independent and mediator vari-
ables on the outcome were captured. In doing so, the size of effect and scaling of parame-
ters were affected. The Karlson, Holm, and Breen (KHB) method [39,40] was applied to 
conduct the mediation analysis, which decomposed the variables to adjust to the frame-
work of nonlinear probability models (binary logistic regression). The rescaling problem 
was addressed by incorporating the standardized residuals of the regressor X (independ-
ent variables) on Z (mediators) in the reduced model to ensure that the estimated coeffi-
cients in the models were measured using the same scale, so that the comparison of coef-
ficients was standardized across the regression models to eliminate the effects of confla-
tion [39]. 

The mediation method was adopted because it helped explain the focal association 
that exists between income levels and the risk of depression, stress, and anxiety. There are 
two types of mediation effects, namely partial mediation and full mediation. The former 
arises when the p-value of the total, direct, and indirect effects are significant. The latter 
occurs when the p-value of direct effects are insignificant, while the p-value of the total 
and indirect effects are significant. 

3. Results 
Table 1 below presents the prevalence and descriptive statistics of the variables in-

cluded in the study. The average age of the respondents in the sample was 65 years, with 
a standard deviation of 7.7 (mean ± SD = 65.5 ± 7.7). The sample was largely comprised of 
Malays (61.8%), married couples (75.2%), and B40 income groups (91.1%), which closely 
represented the characteristics of a semi-urban and rural population. 

Table 1 also records the low shares of respondents who did suffer from self-reported 
depression (16.5%), stress (6.9%), and anxiety (22.4%) levels. In addition, the bivariate as-
sociations showed significant results between the demographic variables (marital status 
and ethnicity), socioeconomic status (income, education, employment status), individual 
social capital variables, and the dichotomous levels of depression, stress, and anxiety (Ap-
pendix A). 

In addition, the characteristics of individuals without stress, depression, and anxiety 
levels included those who were widows, with other education such as vocational schools 
and more, were self-employed, B40, agreed with reciprocity and cooperation, and those 
who disagreed or were neutral in trust within the community and attachment to local 
community. 

Individuals with mild, moderate, severe, and extremely severe stress, anxiety, and 
depression levels consisted of individuals who were single, had secondary educated, had 
under paid employment, were from the M40 income group, disagreed or were neutral in 
reciprocity and cooperation, and agreed with trust within the community and attachment 
to local community. 
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Table 1. Sample characteristics of the semi-urban and rural community (n = 6651). 

Characteristics Prevalence, n (%) Mean ± SD 
Age (n = 6651) 6651 (100.0) 65.5 ± 7.7 

Gender (n = 6651)   
Female 3556 (53.5)  
Male 3095 (46.5)  

Ethnicity (n = 6646)   
Malays 4111 (61.9)  
Indians 522 (7.9)  
Chinese 1957 (29.4)  
Others 56 (0.8)  

Marital Status (n = 6649)   
Single 167 (2.5)  

Married 5000 (75.2)  
Separated/divorced/other 105 (1.6)  

Widow 1377 (20.7)  
Education Level (n = 6487)   

None 381 (5.9)  
Primary 3822 (58.9)  

Secondary 1804 (27.8)  
Tertiary 150 (2.3)  
Others 330 (5.1)  

Employment Status (n = 6617)   
Housewife 2163 (32.7)  

Unemployed 1420 (21.5)  
Paid employment 901 (13.6)  

Pensioners 907 (13.7)  
Self employed 1226 (18.5)  

Income groups (n = 6145)   
B40 (Less than RM3860) 6061 (99.7)  

M40 (RM3860 to RM8319) 84 (0.3)  
Individual social capital variables   

Reciprocity (n = 6542)   
Agree  4439 (67.9)  

Disagree or “neutral” 2103 (32.1)  
Cooperation (n = 6549)   

Agree 4780 (73.0)  
Disagree or “neutral” 1769 (27.0)  

Trust in community (n =6527)   
Disagree or “neutral” 4290 (65.7)  

Agree 2237 (34.3)  
Attached to community (n = 6534)   

Disagree or “neutral” 4176 (63.9)  
Agree 2358 (36.1)  

Mental health (DASS-21)  12.39 (17.80) 
Depression (n = 6601)   

Normal 5511 (83.5)  
Mild and above 1090 (16.5)  

Anxiety (n = 6606)   
Normal 5128 (77.6)  

Mild and above 1478 (22.4)  
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Stress (n = 6591)   
Normal 6135 (93.1)  

Mild and above  456 (6.9)  
Note: SD—standard deviation. 

Mediation Analysis 
The results of the mediation analyses are shown in Table 2. A partial mediation was 

achieved for the M40 income group, as the p-values of the total and direct effects of the 
M40 income group on anxiety, stress, and depression were significant (p < 0.05) compared 
to the B40 income group. The partial mediating effects of those who disagreed or were 
neutral in the trust within local community members were consistently the strongest be-
tween the M40 income group and anxiety (30.8%) and depression (24.8%). However, those 
who disagreed or were neutral in reciprocity had the lowest partial mediation rate (Reci-
procityanxiety = 22.8%; Reciprocitydepression = 18.5%) on these relationships, adjusting for socio-
demographic variables in this study. 

Table 2. Mediating effects of social capital on the association between income groups and anxiety, 
depression, and stress. 

Outcome 

Mediator 

Reciprocity  

Cooperation 
among  

Community 
Members 

Trust in  
Community 

Attached to 
Local  

Community 

Anxiety 
Total effect M40 0.74 *** (0.25) 0.79 *** (0.27) 0.78 *** (0.27) 0.78 *** (0.27) 
Direct effect M40 0.57 ** (0.25) 0.63 ** (0.27) 0.54 * (0.27) 0.57 ** (0.27) 

Indirect effect 0.17 ** (0.08) 0.15 (0.10) 0.24 ** (0.10) 0.21 ** (0.10) 
Mediation (%) 22.8 19.5 30.8 26.5 

Partial mediation yes no yes yes 
Full mediation no no no no 

Depression 
Total effect M40 1.01 *** (0.26) 1.09 *** (0.28) 1.07 *** (0.28) 1.08 *** (0.29) 
Direct effect M40 0.82 *** (0.26) 0.92 *** (0.28) 0.80 *** (0.28) 0.82 *** (0.29) 

Indirect effect 0.19 ** (0.08) 0.17 (0.11) 0.26 ** (0.11) 0.24 ** (0.11) 
Mediation (%) 18.5 15.3 24.8 22.6 

Partial mediation yes no yes yes 
Full mediation no no no no 

Stress 
Total effect M40 1.28 *** (0.28) 1.34 *** (0.29) 1.34 *** (0.31) 1.31 *** (0.30) 
Direct effect M40 1.12 *** (0.28) 1.17 *** (0.29) 1.08 *** (0.31) 1.05 *** (0.30) 

Indirect effect 0.15 ** (0.07) 0.17 ** (0.10) 0.26 ** (0.12) 0.26 ** (0.11) 
Mediation (%) 12.0 12.9 19.5 19.7 

Partial mediation yes yes yes yes 
Full mediation no no no no 

Note: ***, **, * Significant at 1%, 5% and 10% significance level; B- coefficient, SE- standard error; 
Model is adjusted for ethnicity, marital status, age, gender, education and employment status. 

Similarly, those who disagreed or were neutral in reciprocity also had the lowest me-
diation rate (12.0%) between the M40 income group and stress level. However, those who 
disagreed or were neutral in attachment to local community had the highest partial me-
diation percentage (19.7%) between the M40 income group and stress level. The partial 
mediation showed that the M40 income group had an attenuated effect on anxiety, stress, 
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and depression once the mediators were included. The total and direct effect of the M40 
income group on anxiety, depression, and stress was positive and significant for all mod-
els. The mediation effects of reciprocity, trust in community, and attachment to local com-
munity on the association between income and anxiety, depression, and stress were all 
present and significant (p < 0.05). 

The positive impact of the total and direct effects of the M40 income group compared 
to the B40 income group on anxiety and depression was explained by the positive indirect 
effect of reciprocity, trust in community, and attachment to local community. However, 
the mediation effect of the cooperation among community members on the association 
between income and anxiety and depression was insignificant (indirect effect of coopera-
tionanxiety = 0.15; indirect effect of cooperationdepression = 0.17), except for its association with 
the link between income and stress (indirect effect of cooperationstress = 0.17). 

4. Discussion 
The evidence produced in the present study show the significance of raising aware-

ness on the importance of inculcating reciprocity, trust in community, cooperation, and 
attachment to local community members. The lack of support on social capital values 
among the M40 population engendered social segregation, which explained their lack of 
interaction with other members of the community. Thus, this elucidated the positive as-
sociation between the M40 group and depression, anxiety, as well as stress. The study also 
showed that the B40 group had a better mental health status, owing to a greater social 
connectedness among themselves in this study. 

This concurred with the findings of a study in Malaysia, which showed that social 
capital was high among the B40 low income group that gave rise to better mental health 
status [41]. Another study in the urban areas of the East coast of the Peninsula Malaysia 
showed that high social capital and good mental health were predominant among low 
income earners [42]. One explanation was that local initiatives, such as PeKa B40, 
mySalam, and household living aid (BSH), are continuously improved and disseminated 
among this group [43], more so than the M40 income group. Many of these programs are 
facilitated by local leaders and volunteers among these communities. This provides a plat-
form for the continuous improvement of social capital within this population group. 

Among the four individual social capital measures, those who disagreed or were 
neutral in their trust within their local community had the highest mediation percentage, 
which explained the underlying positive association between the M40 group and depres-
sion and anxiety, controlling for demographic and SES variables. This partly concurred 
with the outcome of a study in South Africa, which showed that lower social trust is asso-
ciated with higher depression levels [44]. Similarly, findings from South Korea also 
showed that low interpersonal trust is positively associated with depression [45]. With 
respect to the association between income and mental health problems, a study in the 
United States, however, showed that those with low income are more at risk of mental 
illness than those with high income [46]. Interestingly, in Japan, an inconsistent associa-
tion between income and depression was reported [17]. 

Results from this study also showed that those who disagreed or were neutral with 
reciprocity had the lowest partial mediation percentage that explicated the positive asso-
ciation between M40 and depression, anxiety, and stress, adjusting for demographic and 
SES variables. Nonetheless, a study in Japan showed that reciprocity did not modify the 
association between income and depression [47]. A study in South Korea showed that 
reciprocity was associated with new-onset depression [45]. However, another study 
showed that neighborhood social reciprocity is associated with better mental health status 
[48]. Another study also showed that the older community, who receive pensions, could 
maintain reciprocity, which in turn results in good mental health status [49]. Apart from 
that, attachment to local community also partially mediates the positive association be-
tween income and anxiety, depression, and stress. Using data from the Hamilton 
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Household Quality of Life survey, a study showed that those with a greater sense of at-
tachment to their neighborhood have a better mental health status [50]. 

Several intervention programs that aim to uplift social capital values were carried 
out at the individual level, community level, and a combination of both. While individual 
level interventions include the exchange of resources between members of a social net-
work [51,52], community level interventions are performed to help groups organize ac-
tivities and act collectively. For instance, home visitation health programs conducted for 
mothers with newborns within the community are based on social trust and a sense of 
security, where they are used as a mediator to attenuate stress levels among mothers of 
newborns [53]. Moreover, visiting and communicating with the elderly is another form of 
social capital intervention that eradicates loneliness among them at an intrapersonal level 
[54]. Thus, as intervening variables, the social capital variables can achieve the desired 
outcome. Hence, this shows the need to strengthen social capital variables, such as trust 
in the community, to reduce mental illness among the M40 community, as proposed in 
this study. 

The strengths of this study include the availability of a large sample size, which 
helped to produce accurate findings that are generalizable to the older community in the 
rural and semi-urban areas of Segamat. The study also had an ethnic breakdown that 
closely represented the national proportion of ethnicity. However, this study consisted of 
some limitations that should be surmounted. These include the lack of a longitudinal as-
sessment on the association between social capital, income, and mental health, which 
sheds light on the causal explanation. In addition, the dependent variable was dichoto-
mized, as for those who do not experience depression, anxiety, and stress; and those who 
have mild, moderate, severe, and extremely severe depression, anxiety, and stress levels. 
In this way, it was not possible to distinguish between the different types of discomfort 
people experience. Currently, there are no normative scores for the DASS-21 in Malaysia; 
however, two validation studies were conducted but were not derived from representa-
tive populations [55,56], which may have led to measurement bias. Finally, the study was 
conducted in 2013 and did not take into account the massive effect the COVID-19 pan-
demic has had on mental illness among the Malaysian population. There are changes in 
terms of the social interaction and mental health of respondents due to the pandemic that 
might affect the association between income and mental illness [57]. 

5. Conclusions 
Overall, the findings of this study suggest the necessity to increase awareness of the 

importance of social capital values, especially trust in the local community, among the 
M40 older community to achieve good mental health status. The M40 community who 
were either previously in the Top 20 or Bottom 40 population could have also faced a 
social status comparison, which might explain their lack of trust within the community, 
thus causing depression or anxiety. However, most Malaysian rural folks, especially the 
B40 population, enjoy better social capital such as trust, attachment to local community, 
and cooperation among community members without expecting anything in return, 
which could be a social norm among them. Several strategies, such as relational commu-
nity engagement programs, which help to create opportunities for local community mem-
bers to talk about trust and expectations, could be implemented to elevate the level of 
trustworthiness within the M40 community. Apart from that, local community members 
could also hold meetings to resolve conflict between each other, thus enhancing the level 
of trustworthiness within the community. Future studies should evaluate the trust in local 
community as a potentially modifiable risk factor. Moreover, the outcome from this study 
informs multiple stakeholders to execute proper intervention programs that would im-
prove the social capital values among the M40 population, such as those already imple-
mented among the B40 income group. 
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Appendix A 

Table A1. Bivariate association between stress, depression, anxiety, and other predictor variables. 

Characteristics  
Stress Chi-Square Anxiety Chi-Square Depression Chi-Square 

Normal 
Mild, Moderate, 
Severe, and Ex-
tremely Severe 

 Normal 
Mild, Moderate, 
Severe, and Ex-
tremely Severe 

 Normal 
Mild, Moderate, Se-
vere, and Extremely 

Severe 
 

Ethnicity 

Malay 3849 
94.40% 

230 
5.60% 

32.6 *** 3103 
75.90% 

987 
24.10% 

22.3 *** 3441 
84.10% 

649 
15.90% 

8.36 ** 

Indian 461 
88.80% 

58 
11.20% 

 404 
77.70% 

116 
22.30% 

 415 
79.70% 

106 
20.30% 

 

Chinese 
1768 

91.50% 
164 

8.50%  
1570 

81.10% 
365 

18.90%  
1602 

83.00% 
328 

17.00%  

Others 
53 

94.60% 
3 

5.40%  
47 

83.90% 
9 

16.10%  
49 

89.10% 
6 

10.90%  

Gender 
Female 

3292 
93.30% 

235 
6.70% 0.77 

2737 
77.5% 

794 
22.5% 0.06 

2941 
83.3% 

590 
16.7% 0.21 

Male 
2843 

92.80% 
221 

7.20% 
 2391 

77.8% 
684 

22.2%  
2570 

83.7% 
500 

16.3%  

Marital status 

Single 
146 

88.50% 
19 

11.50% 24.3 *** 
126 

76.4% 
39 

23.6% 10.1 ** 
130 

79.3% 
34 

20.7% 9.53 ** 

Married 
4585 

92.50% 
371 

7.50% 
 3816 

76.8% 
1154 

23.2%  
4118 

82.9% 
849 

17.1%  

Separated/ 
divorced/Other 

95 
91.30% 

9 
8.70% 

 81 
77.9% 

23 
22.1%  

90 
85.7% 

15 
14.3%  

Widow 
1307 

95.80% 
57 

4.20% 
 1103 

80.8% 
262 

19.2%  
1171 

85.9% 
192 

14.1%  

Education Status 

None 
351  

94.1% 
22  

5.9% 164.2 *** 
314 

83.7% 
61 

16.3% 34.5 *** 
322 

86.8% 
49 

13.2% 48.9 *** 

Primary 
3624 

95.5% 
171  

4.5%  
2949 

77.5% 
857 

22.5%  
3207 

84.2% 
601 

15.8%  

Secondary 1548 236   1344 444  1430 356  
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86.8% 13.2% 75.2% 24.8% 80.1% 19.9% 

Tertiary 139  
92.7% 

11  
7.3% 

 123 
82.0% 

27 
18.0% 

 125 
84.5% 

23 
15.5% 

 

Other 325  
99.1% 

3  
0.9% 

 287 
87.5% 

41 
12.5% 

 310 
94.5% 

18 
5.5% 

 

Employment Sta-
tus 

Housewife 2052 
95.6% 

95 
4.4% 

327.0 *** 1734 
80.9% 

411 
19.1% 

211.0 *** 1860 
86.4% 

293 
13.6% 

273.7 *** 

Unemployed 1286 
91.9% 

114 
8.1% 

 995 
71.1% 

404 
28.9% 

 1102 
78.7% 

298 
21.3% 

 

Paid employ-
ment 

719 
80.2% 

177 
19.8%  

573 
63.8% 

325 
36.2%  

610 
68.0% 

287 
32.0%  

Pensioners 
841 

94.2% 
52 

5.8%  
752 

83.6% 
148 

16.4%  
803 

89.4% 
95 

10.6%  

Self employed 
1213 

99.1% 
11 

0.9%  
1048 

85.7% 
175 

14.3%  
1119 

91.5% 
104 

8.5%  

Income 
B40 

5590 
93.10% 

412 
6.90% 94.3 ***  

4617 
76.7% 

1400 
23.3% 19.9 *** 

5001 
83.2% 

1011 
16.8% 39.5 *** 

M40 
55 

65.50% 
29 

34.50% 
 47 

56.0% 
37 

44.0%  
48 

57.1% 
36 

42.9%  

Reciprocity 
Agree  

4245 
96.00% 

179 
4.00% 182.9 ***  

3788 
85.4% 

647 
14.6% 493.4 *** 

4011 
90.5% 

421 
9.5% 494.9 *** 

Disagree or 
“neutral” 

1808 
86.80% 

275 
13.20% 

 1269 
60.8% 

818 
39.2%  

1431 
68.6% 

656 
31.4%  

Cooperation 
among community 

members 

Agree 
4616 

96.90% 
147 

3.10% 408.3 ***  
4138 

86.7% 
634 

13.3% 855.3*** 
4383 

91.9% 
388 

8.1% 903.8 *** 

Disagree or 
“neutral” 

1443 
82.60% 

305 
17.40% 

 924 
52.6% 

831 
47.4%  

1064 
60.7% 

689 
39.3%  

Trust in commu-
nity 

Disagree or 
“neutral” 

4182 
97.80% 

94 
2.20% 

435.0 *** 3792 
88.5% 

491 
11.5% 

867.8 *** 3999 
93.3% 

285 
6.7% 

 
883.0 *** 

Agree 
1860 

83.90% 
356 

16.10% 
 1254 

56.4% 
969 

43.6%  
1432 

64.5% 
788 

35.5%  
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Attached to local 
community  

Disagree or 
“neutral”  

4095 
98.30% 

70 
1.70% 

466.3 *** 3709 
88.90% 

461 
11.10% 

835.7 *** 3925 
94.1% 

247 
5.9% 

914.5 *** 

Agree 1970 
84.40% 

365 
15.60% 

 1357 
57.9% 

986 
42.1% 

 1526 
65.2% 

813 
34.8% 

 

Note: ***, ** Significant at 1% and 5% significance level. 
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