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Abstract

Background: Ethnicity/race and poverty are among determinants of health in older persons. However, studies
involving intersectional effects of ethnicity/race and poverty on health of older adults within multi-ethnic Asian
populace is limited. Hence, this study aimed to examine the intersectional effects of ethnicity/race and poverty on
cognitive function, depressive symptoms, and multimorbidity among community-dwelling older adults in Malaysia.

Methods: Data were obtained from the first wave of a Peninsular Malaysia national survey - “Identifying Psychosocial
and Identifying Economic Risk Factor of Cognitive Impairment among Elderly”. Log-binomial regression was used to
identify intersectional effects and associations between control variables and health outcomes. A comparison between
Malay and non-Malay older adults within the same poverty group, as well as hardcore poor and non-hardcore poor
older people within the same ethnicity groups, were conducted to understand the intersectional effects of ethnicity/
race and poverty on health.

Results: Prevalence of cognitive impairment was highest among hardcore poor Malay group, while the risk of
depression and multimorbidity were highest among hardcore poor non-Malays. In the hardcore poor group, Malay
ethnicity was associated with higher prevalence of cognitive impairment but lower prevalence of depression risk and
multimorbidity. In the Malay group, hardcore poor was associated with higher prevalence of cognitive impairment;
however, no association was found between hardcore poor with depression risk and multimorbidity after controlling
for covariates.

Conclusions: Health outcomes of Malaysian older adults differ according to ethnicity and socioeconomic status. Given
the importance of demographic characteristics on health outcomes, design of interventions targeting older adults
within multi-ethnic settings must address specific characteristics, especially that of ethnicity and sociodemographic
status so as to fulfil their needs. Several implications for future practice were discussed.
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Introduction
Contemporary discussion within the field of geriatrics
lies significantly on the topic of health disparities among
older adults. Health disparities is defined as differences
in health outcome due to economic, social or environ-
mental disadvantages [1]. Problems associated with
health disparity includes but is not limited to delayed
healthcare utilisation, poor health status, and reduced
cognitive vitality among older adults [2]. Studies have re-
ported ethnic diversity and poverty as undeniable causes
of health disparities among older adults [2, 3].

Poverty, ethnicity, and health outcome
Past studies deduces an association between old age pov-
erty with disabilities, such as physical, mental, and sen-
sory disability, especially in low- and medium-income
countries [4]. In terms of mental health disparities, pov-
erty has been closely associated with cognitive impair-
ment and depression. For example, a study has shown
that higher current poverty index score in older adults
was independently associated with poorer cognitive
function, despite adjusting for educational attainment
[5]. Furthermore, a nine-year longitudinal study also
showed that older adults of low socioeconomic status
had higher incidences of depression [6].
Old age poverty is also linked to multimorbidity [7]. A

recent study from Brazil revealed older adults living in
poverty had shorter life expectancy and higher preva-
lence of multimorbidity [8]. The association between
poverty and health could be attributed to several factors,
including material conditions (e.g., food availability,
healthcare utilisation), lifestyle practices, discriminatory
practices, work conditions, community conditions, and
government policies [9].
Levels of cognitive function was shown to differ eth-

nically. Diaz-Venegas et al. reported that older adults in
the United States whom were Hispanics and non-
Hispanic blacks had lower levels of cognitive function
compared to non-Hispanic whites [10]. Though cogni-
tive functions differ according to ethnicity, education re-
mains to be the most potent determinant of old age
cognitive function [10, 11]. Studies also unveiled differ-
ences in prevalence of depression among older adults ac-
cording to race and ethnicity. For example, prevalence of
depression was higher among Mexicans, Puerto Ricans,
Cubans, including other Hispanics or Latinos, compared
to non-Hispanic whites [12]. These differences might be
due to differing perceptions of need for mental health
service among ethnicities[13]. Big data analysis of elec-
tronic medical records affirms that physical health may
differ ethnically [14]. According to St Sauver et al., inci-
dence rates of multimorbidity drastically increased after
65 years old. Incidence of multimorbidity were higher

among blacks and lower in Asian Americans in compari-
son to whites [15].

Ethnicity and poverty distribution of Malaysian older
adults as well as healthcare system in Malaysia
Malaysia is a multi-ethnic nation. The population tally
for 2019 consisted of 29.4 million citizens, with the eth-
nic majority being Bumiputera (69.3 %), followed by
Chinese (22.8 %), Indians (6.9 %), and other (1.0 %) eth-
nic groups [16]. Bumiputera in Peninsular Malaysia re-
fers to Malays and indigenous peoples of Southeast Asia
[17]. Where ethnicity and socioeconomic status among
older adults were concern, a large number of Malays
and indigenous people resided in rural areas and were
more socioeconomically disadvantaged compared to eth-
nic Chinese and Indians [18]. Most older Malays also
had minimal or no education, were involved in trad-
itional agriculture and earned lower compared to other
ethnic groups. The same disadvantages applied to older
women, whom rarely worked and had no other source
of income, other than private transfers from their chil-
dren [18, 19].
Healthcare services in Malaysia provides equal treat-

ment to all and it can be divided into two facets - gov-
ernment and private. Cost of treatment for Malaysians
at government healthcare facilities is considerably af-
fordable as due to heavy subsidisation by the govern-
ment [20]. In fact, the share of health expenditure in
Malaysia’s GDP for 2017 was 3.9 % [21]. Most could af-
ford government healthcare facilities, even those within
the hardcore poor category, as registration costed only
RM 1 (USD 0.25) for outpatient treatment and RM 5
(USD 1.24) for specialist treatment. Malaysian healthcare
accessibility is also commendable as majority rural areas
were equipped with community clinics and district hos-
pitals. Emergency or referral cases from rural areas are
usually referred to the nearest hospital. Private hospitals
and general practitioners on the other hand are easily
available in Malaysian urban vicinities. Cost of services
at private health facilities are higher compared to gov-
ernment facilities but its patrons deem private facilities
to have shorter waiting time and more comfortable ward
environment.

Justification, theoretical perspective, and objective of the
study
Information relevant to the intersectional effects of eth-
nicity and poverty on health in a multi-ethnic Asian na-
tion remain limited. The gap is one that requires crucial
exploration as findings from multi-ethnic populations
could help identify disadvantaged group associated to-
wards a specific health condition, besides understanding
differing health needs of ethnic groups. Findings ob-
tained could be used to determine whether there is a
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need for improvement of current healthcare system or
development of community-based healthcare facility, in
line with achieving principle two of the Sustainable De-
velopment Goals - Leave No One Behind. The present
study was guided by the intersectionality theory that
posits that multiple social categories such as race, ethni-
city, sex, and socioeconomic status intersect at the
micro-level of individual experience to reflect multiple
interlocking systems of privilege and oppression at the
macro, social-structural level [22]. More recently,
scholars began using intersectional approaches to exam-
ine the complex configurations of social determinants of
health and how those social constructs interact to cause
health disparities [23]. In this study, we viewed ethni-
city/race and socioeconomic status as important social
determinants of health. We would like to investigate
whether their intersection could link to health disparities
in older adults living in a multi-ethnicity Asia country.
Therefore, the primary aim of this study was to identify
the intersectional effect of ethnicity/race and poverty on
health status among community-dwelling older Malay-
sian adults by examining disparities in cognitive func-
tion, depression status and multimorbidity. Given the
general scarcity of studies relating intersectional effects
of poverty and ethnicity on health in a multi-ethnic elder
population, hypotheses were developed based on the fact
that Malay older adults were more deprived socioeco-
nomically compared to non-Malay in Malaysia. Hypoth-
eses postulated were intersecting hardcore poor and
Malay ethnicity would fare worse for cognitive impair-
ment (H1), at risk of depression (H2), and multimorbid-
ity (H3) compared to others.

Methods
Data source
Baseline data of the longitudinal study, “Identifying Psy-
chosocial and Identifying Economic Risk Factor of Cog-
nitive Impairment among Elderly” were used. Data were
collected from more than 2000 community-dwelling
older adults in 2015 via population-based health survey
of four states within Peninsular Malaysia. The study col-
lected 2322 responses from community-dwelling older
adults with 90 % of response rate. Multistage, propor-
tional cluster, random sampling technique was used, in-
volving face-to-face interview of one participant per
household. Proportions of varying age groups, sex, local-
ity (urban VS rural), and ethnicities of chosen sample
was representative of community-dwelling older adults
residing in Peninsular Malaysia. Detailed methodology of
this study has been published separately [24].

Measures
Ethnicity was measured through the question “What is
your race?”. Answer options provided were Malay,

Chinese, Indian, and others but these options were fur-
ther dichotomised to Malay and non-Malay (Chinese,
Indian, others).
Poverty status was determined via self-reported house-

hold income measures. Household income was defined
as combined gross income of all occupants aged 15 and
above within the same housing unit. Individuals classi-
fied under the hardcore poverty group were identified
with reference to the Poverty Line Income (PLI). The
PLI measures the household ability to meet minimum
requirement of food and non-food consumption. For
this study, the 2013 PLI level cut-off point was used,
where households in Peninsular Malaysia with income
less than MYR 460 (approximately USD 113) were con-
sidered hardcore poor [25].
Depressive symptoms were assessed via Geriatric De-

pression Scale-15 [26]. The scale consists of 15 yes/no
items, with score ranging from 0 to 15. Scores of 4 and
above were indicative of “at risk of depression” [26].
Cognitive function was measured via Malay language

Montreal Cognitive Assessment [27]. Based on Che Din
et al., score of 17/18 was a suitable cut-off point to de-
tect mild cognitive impairment detection among Malay-
sian older adults with 68.2 % sensitivity and 61.3 %
specificity [28]. Therefore, participants with scores 18
and above were categorised as no cognitive impairment,
whereas participants with a score of less than 18 were la-
belled as cognitively impaired.
Multimorbidity was measured based on self-reported

medical history. Respondents were asked, “Has healthcare
practitioner ever told you that you had … that require on-
going medical attention and/or limit activities of daily liv-
ing?” The list included twelve common geriatrics diseases.
Older adults with two or more chronic diseases were cate-
gorised under multimorbidity. The complete list of dis-
eases and studies utilising similar method to assess
multimorbidity have been presented separately [29, 30].
Covariates included were sex (men vs. women), age

(60-70-year vs. > 71-year), marital status (married vs.
non-married), education level (no formal education vs.
primary education and higher), occupational status (cur-
rently working vs. currently not working) and living ar-
rangement (living alone vs. living with others).

Analytical plan
The original dataset consisted of 2322 respondents.
However, current analyses involved respondents with
household income information, resulting in a sample of
2196 (94.6 % of the original dataset) with data on poverty
status and ethnicity. No missing data was found for eth-
nicity. In the sample with 2196 responses, there were
missing data for employment status (0.8 %), cognitive
function (1.8 %), and depression status (1.6 %). As the
percentage of missing data was less than 10 % and the
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pattern of missing data was missing completely at ran-
dom (MCAR) (Little’s MCAR test: chi-square = 2.447,
df = 5, P = 0.784), pairwise deletion was used to handle
the missing data without biased [31]. As showed in
Table 1, this study involved four comparison groups -
non-hardcore poor Malay (n = 877), hardcore poor
Malay (n = 503), non-hardcore poor non-Malay (n =
521), and hardcore poor non-Malay (n = 295). Univariate
analysis (i.e., frequency and percentage) was used to ex-
plore sample characteristics and prevalence of cognitive
impairment, at risk of depression, and multimorbidity
among the four aforementioned comparison groups
were identified. Bivariate analysis (i.e., chi-square statis-
tic) was used to examine associations between poverty
status and sex, age, marital status, education level, em-
ployment status, and living arrangement of Malay and
non-Malay groups. Since the binary outcomes were
common (prevalence rates above 10 %), log-binomial re-
gression was used to examine the influence of intersect-
ing Malay ethnicity and poverty status on cognitive
impairment, depression status, and multimorbidity by
estimating the prevalence ratio (PR). PR should be used
instead of odds ratio (OR) in cross-sectional studies be-
cause the PR can be overestimated by the OR when the
PR is greater than 1 or underestimated when the PR is
less than 1 [32]. In this study, PR was estimated by

running log-binomial regression, a generalised linear
model with a binomial distribution and logarithmic link
function [33]. The problem of convergence is a common
issue in log-binomial regression, especially with continu-
ous independent variables [34]. In the current analysis,
we included all covariates as categorical variables; there-
fore, convergence was not a concern.

Results
Background characteristics of the sample by poverty
status and ethnicity
Table 1 depicts demographic characteristics of sample
according to poverty status and ethnicity. The study in-
volved 1380 Malay respondents and 816 non-Malay re-
spondents. Non-Malay sample consisted of Chinese (n =
708) and Indian (n = 108) ethnicity. Prevalence of hard-
core poor among Malays and non-Malays were 36.4 %
and 36.2 % respectively. Detailed demographic character-
istics of the sample in use is available separately [35].
Gender distribution of men (n = 691, 50.1 %) and

women (n = 689, 49.9 %) among the Malay ethnic group
was almost equal. Most of the respondents within the
Malay group were within the age group 60–70 years old
(n = 892, 64.6 %), were married (n = 912, 66.1 %), re-
ceived at least primary school education (n = 1102,

Table 1 Demographic characteristics of the sample by poverty status and ethnicity

Demographic characteristics Malay (n = 1380) Non-Malay (n = 816) Chi-
square

P-
valueNon-hardcore poor

(n = 877)
Hardcore poor
(n = 503)

Non-hardcore poor
(n = 521)

Hardcore poor
(n = 295)

n (%) n (%) n (%) n (%)

Sex

Men 478 (54.5) 213 (42.3) 254 (48.8) 96 (32.5) 49.406 < 0.001

Women 399 (45.5) 290 (57.7) 267 (51.2) 199 (67.5)

Age

60–70 years old 618 (70.5) 274 (54.5) 339 (65.1) 149 (50.5) 57.248 < 0.001

71 years and above 259 (29.5) 229 (45.5) 182 (34.9) 146 (49.5)

Marital status

Married 638 (72.7) 274 (54.5) 385 (73.9) 197 (66.8) 59.940 < 0.001

Not married (never marry, widowed,
divorced, separated)

239 (27.3) 229 (45.5) 136 (26.1) 98 (33.2)

Education level

Primary education and above 760 (86.7) 342 (68.0) 449 (86.2) 174 (59.0) 152.552 < 0.001

No formal education 117 (13.3) 161 (32.0) 72 (13.8) 121 (41.0)

Employment status

Currently working 256 (29.6) 95 (18.9) 114 (22.1) 30 (10.2) 53.756 < 0.001

Currently not working 610 (70.4) 407 (81.1) 401 (77.9) 265 (89.8)

Living arrangement

Living with others 823 (93.8) 416 (82.7) 465 (89.2) 254 (86.1) 44.457 < 0.001

Living alone 54 (6.2) 87 (17.3) 56 (10.7) 41 (13.9)
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79.9 %), currently not working (n = 1017, 74.3 %) and
were living with others (n = 1239, 89.8 %). As observed
in Table 1, chi-square analysis found significant associa-
tions (P < 0.001) between sex, age, marital status, educa-
tion level, employment status, living arrangement, with
poverty status among Malays and non-Malays. It was
also observed that hardcore poor were observed mostly
among women, individuals aged 60–70, married individ-
uals, those with primary education and above, those cur-
rently not working, and those living with others. The
trends were similar across Malay and non-Malay groups.

The prevalence of cognitive impairment, at risk of
depression, and multimorbidity
Table 2 depicts the prevalence of cognitive impairment,
risk of depression, and multimorbidity within overall
sample, hardcore poor Malays, non-hardcore poor
Malays, hardcore poor non-Malays, and non-hardcore
poor non-Malays, respectively. Prevalence of cognitive
impairment, risk of depression, and multimorbidity
among overall sample were 45.2 %, 16.5 %, and 50.4 %,
respectively. Hardcore poor Malays had highest preva-
lence of cognitive impairment (64.2 %), but hardcore
poor non-Malays were highly at risk of depression
(29.0 %) and had highest prevalence of multimorbidity
(57.6 %).

The associations between poverty status, ethnicity, and
cognitive function
Table 3 shows the associations between poverty status
and ethnicity on cognitive function. Prior to controlling
for covariates, it was found that within the hardcore
poor strata, the prevalence of cognitive impairment was
1.425 times greater in Malays than in non-Malays
(prevalence ratio [PR] = 1.425, P < 0.001). The relation-
ship remained significant (PR = 1.496, P < 0.001) even
after controlling for covariates. However, no association
was found between ethnicity and cognitive function (for
both adjusted and non-adjusted model) among non-
hardcore poor older adults. There were more older
adults living in hardcore poor whom had cognitive im-
pairment in both unadjusted (PR = 1.609, P < 0.001) and

adjusted model (aPR = 1.383, P < 0.001) among the
Malays. Upon controlling for covariates, it was found
that the prevalence of cognitive impairment in hardcore
poor Malay older adults were 1.383 times greater than
the non-hardcore poor. In contrast, no association was
found between poverty status and cognitive function
among non-Malay older adults (see Table 3).

The associations between poverty status, ethnicity, and
depression status
Table 4 reveals association between poverty status and
ethnicity on depression status. Where hardcore poor is
concerned, there were fewer Malay older adults whom
were at risk of depression, for both in unadjusted (PR =
0.564, P < 0.001) and adjusted model (aPR = 0.630, P =
0.001). As a matter of fact, the prevalence of at risk of
depression was 37.0 % lesser in hardcore poor Malay
older adults than in hardcore poor non-Malay older
adults upon controlling for covariates. Similar pattern
was also found among non-hardcore poor, where Malay
older adults less likely to be at risk of depression (PR =
0.707, P = 0.009; aPR = 0.682, P = 0.004). Meaning the
prevalence of at risk of depression in non-hardcore poor
Malay older adults was 31.8 % lesser compared to hard-
core poor non-Malay older adults. Hardcore poverty was
found to be associated with depression status (PR =
1.342, P = 0.031) among Malays. However, the relation-
ship became non-significant upon controlling for covari-
ates (aPR = 1.171, P = 0.264). An association was also
observed between ethnicity and depression status among
non-Malays. More hardcore poor older adults were at
risk of depression (PR = 1.682, P < 0.001; aPR = 1.428,
P = 0.016) among the non-Malays. In specific, hardcore
poor non-Malay older adults had a prevalence of depres-
sion risk that was 1.682 times greater than non-hardcore
poor non-Malays.

The associations between poverty status, ethnicity, and
multimorbidity
Table 5 depicts association between poverty status and
ethnicity on multimorbidity. Prevalence of multimorbidity

Table 2 The prevalence of cognitive impairment, at risk of depression, and multimorbidity among older adults in overall sample,
hardcore poor Malay, non-hardcore poor Malay, hardcore poor non-Malay, and non-hardcore poor non-Malay

Cognitive impairment At risk of depression Multimorbidity

Prevalence

Overall 45.2 16.5 50.4

Hardcore poor Malay 64.2 16.3 46.5

Non-hardcore poor Malay 39.9 12.2 49.3

Hardcore poor non-Malay 45.0 29.0 57.6

Non-hardcore poor non-Malay 38.6 17.2 51.6
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Table 3 Test of poverty status and ethnicity on cognitive function

Mental health outcome 1 -
Cognitive impairment (ref: no cognitive impairment)

Test of hardcore poverty statusa Test of ethnicityb

Among hardcore
poor

Among non-hardcore
poor

Among Malay Among non-Malay

PRc 95 % CI PRc 95 % CI PRc 95 % CI PRc 95 % CI

Unadjustedd - Malay or hardcore poor (ref: non-Malay in test
of hardcore poverty status and non-hardcore poor
in test of ethnicity)

1.425*** 1.235–2.645 1.035 0.902–1.186 1.609*** 1.448–1.787 1.168 0.987–1.381

Adjustede - Malay or hardcore poor (ref: non-Malay in test
of hardcore
poverty status and non-hardcore poor in test of ethnicity)

1.496*** 1.304–1.716 1.070 0.939–1.220 1.383*** 1.249–1.532 1.015 0.849–1.212

Covariates

Women (ref: men) 0.984 0.858–1.129 1.162 0.993–1.361 1.063 0.963–1.172 1.067 0.875–1.302

71 years old and above (ref: 60–70 years old) 1.132* 1.005–1.275 1.124 0.978–1.292 1.188** 1.075–1.313 1.070 0.902–1.268

Not married (ref: married) 0.966 0.849 -1.100 1.125 0.956–1.323 1.098 0.989–1.220 0.976 0.797–1.195

No formal education (ref: primary education and above) 1.495*** 1.311–1.704 1.552*** 1.328–1.815 1.514*** 1.360–1.686 1.499*** 1.229–1.827

Currently not working (ref: currently working) 1.033 0.876–1.218 0.907 0.781–1.054 1.016 0.900-1.147 0.887 0.719–1.093

Living alone (ref: living with others) 1.108 0.988–1.243 1.093 0.893–1.337 0.957 0.860–1.064 1.260 1.002–1.586

Note: a, ethnicity as the independent variable in the test of hardcore poverty status; b, poverty status as the independent variable in the test of
ethnicity; c, PR > 1 indicate that the prevalence of cognitive impairment is higher in those with exposure; d, regression of ethnicity or poverty status
(ref = non-Malay in test of hardcore poverty status and non-hardcore poor in test of ethnicity) on cognitive function (ref = no cognitive impairment)
without covariates; e; regression of ethnicity or poverty status (ref = non-Malay in test of hardcore poverty status and non-hardcore poor in test of
ethnicity) on cognitive function (ref = no cognitive impairment) with covariates (ref = men, 60–70 years old, married, primary education and above,
currently working, and living with others); PR, prevalence ratio; CI, confidence interval; * P < 0.05, ** P < 0.01, *** P < 0.001

Table 4 Test of poverty status and ethnicity on depression status

Mental health outcome 2 -
At risk of depression (ref: no risk of depression)

Test of hardcore poverty statusa Test of ethnicityb

Among hardcore
poor

Among non-
hardcore poor

Among Malay Among non-Malay

PRc 95 % CI PRc 95 % CI PRc 95 % CI PRc 95 % CI

Unadjustedd - Malay or hardcore poor (ref: non-Malay
in test of hardcore poverty status and non-hardcore
poor
in test of ethnicity)

0.564*** 0.431–
0.738

0.707** 0.544–
0.917

1.342* 1.027–
1.755

1.682*** 1.294–
2.186

Adjustede - Malay or hardcore poor (ref: non-Malay in
test of hardcore poverty status and non-hardcore poor in
test of ethnicity)

0.630** 0.477–
0.832

0.682** 0.525–
0.887

1.171 0.883–
1.552

1.428* 1.069–
1.908

Covariates

Women (ref: men) 1.063 0.771–
1.465

0.975 0.712–
1.335

0.982 0.709–1360 1.110 0.811–
1.519

71 years old and above (ref: 60–70 years old) 0.983 0.743-1.300 1.153 0.868–
1.530

1.045 0.777–
1.406

1.065 0.807–
1.405

Not married (ref: married) 0.676* 0.481–
0.951

1.186 0.853–
1.651

0.835 0.584–
1.194

0.928 0.670–
1.285

No formal education (ref: primary education and above) 1.640** 1.227–
2.193

2.147*** 1.572–
2.932

2.269*** 1.664–
3.095

1.509** 1.107–
2.059

Currently not working (ref: currently working) 0.999 0.679–
1.471

0.927 0.680–
1.265

0.993 0.718–
1.372

0.977 0.679–
1.404

Living alone (ref: living with others) 1.472* 1.020–
2.124

0.641 0.363–
1.130

0.986 0.619–
1.572

1.137 0.760–
1.701

Note: a, ethnicity as the independent variable in the test of hardcore poverty status; b, poverty status as the independent variable in the test of ethnicity; c, PR > 1
indicate that the prevalence of at risk of depression is higher in those with exposure; d, regression of ethnicity or poverty status (ref = non-Malay in test of
hardcore poverty status and non-hardcore poor in test of ethnicity) on depression status (ref = no risk of depression) without covariates; e; regression of ethnicity
or poverty status (ref = non-Malay in test of hardcore poverty status and non-hardcore poor in test of ethnicity) on depression status (ref = no risk of depression)
with covariates (ref = men, 60–70 years old, married, primary education and above, currently working, and living with others); PR, prevalence ratio; CI, confidence
interval; * P < 0.05, ** P < 0.01, *** P < 0.001
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was lesser among hardcore poor Malay older adults com-
pared to hardcore poor non-Malay individuals (PR =
0.807, P = 0.002; aPR = 0.805, P = 0.002). Based on the ad-
justed model of hardcore poor adults, Malays reported
19.5 % lesser prevalence of multimorbidity compared to
non-Malays. On the contrary, no association was found
between ethnicity and multimorbidity among non-
hardcore poor older adults. No association was also found
between poverty and multimorbidity in both Malays and
non-Malays (see Table 5).

Discussion
This study aimed to examine the intersectional effects of
ethnicity and poverty on mental and physical health
among Malaysian older adults. Hypotheses of the
present study were the prevalence of cognitive impair-
ment (H1), at risk of depression (H2), and multimorbid-
ity (H3) would be higher among those intersecting
hardcore poor and Malay ethnicity. H1 is supported, evi-
denced by the association between Malay ethnicity and
cognitive impairment in the hardcore poor group and
the presence of a significant relationship between hard-
core poor and cognitive impairment in the Malay group.
The findings indicated that those intersecting hardcore
poor and Malay ethnicity had a higher tendency for cog-
nitive impairment. This finding is consistent with previ-
ously published Singaporean study, where Malays were
almost twice more likely to have cognitive impairment
compared to other ethnicities despite controlling for

demographic characteristics and cardiovascular health
status [36]. Another population-based study in Malaysia
also found that dementia in older adults were highly
prevalent among the Malays [37]. The underlying reason
for the association between ethnic Malay and cognitive
impairment remains unknown as further analysis of the
same dataset showed no significant difference in years of
education between Malays and non-Malays. However,
there could be a cultural factor at play. Malays tend to
view cognitive impairment among older adults as part of
the normal ageing process and seeking mental health
treatment were often disregarded as unnecessary. There
was a general stigma that existed within the community
when seeking mental health treatment in healthcare fa-
cilities. All of which could have created a barrier for
older patients seeking treatment in healthcare facilities
[38]. Past studies also suggest old age poverty is strongly
linked with cognitive impairment. Older adults living in
poverty did not have the resources required to maintain
high cognitive function, like access to healthcare facil-
ities and nutritional benefits [39, 40]. Some researchers
argue poverty itself is a cause for loss of cognitive cap-
acity as poverty-related concerns may consume available
mental resources, leaving less for tasks (30).
The second hypothesis, H2 postulated by the study,

however, were not supported when findings obtained re-
vealed that Malays had lower prevalence of depression
risk despite their hardcore poor status. Contrarily, hard-
core poor non-Malay older adults had highest preva-
lence of depression risk. Risk of depression in general

Table 5 Test of poverty status and ethnicity on multimorbidity

Physical health outcome -
multimorbidity (ref: no multimorbidity)

Test of hardcore poverty statusa Test of ethnicityb

Among hardcore
poor

Among non-hardcore
poor

Among Malay Among non-
Malay

PRc 95 % CI PRc 95 % CI PRc 95 % CI PRc 95 % CI

Unadjustedd - Malay or hardcore poor (ref: non-Malay
in test of hardcore poverty status and non-hardcore
poor in test of ethnicity)

0.807** 0.705–0.924 0.954 0.857–1.062 0.944 0.842–1.060 1.274 0.955–1.699

Adjustede - Malay or hardcore poor (ref: non-Malay
in test of hardcore poverty status and non-hardcore
poor in test of ethnicity)

0.805** 0.701–0.925 0.981 0.882–1.091 0.955 0.850–1.073 1.041 0.906–1.195

Covariates

Women (ref: men) 0.935 0.797–1.095 1.017 0.905–1.143 0.983 0.869–1.113 0.980 0.846–1.137

71 years old and above (ref: 60–70 years old) 0.905 0.783–1.046 1.069 0.954–1.198 0.999 0.883–1.129 1.041 0.910–1.191

Not married (ref: married) 1.091 0.928–1.282 0.970 0.844–1.114 0.944 0.820–1.087 1.149 0.985–1.339

No formal education (ref: primary education and above) 0.957 0.820–1.117 0.841 0.705–1.004 0.790** 0.666–0.937 1.030 0.880–1.205

Currently not working (ref: currently working) 1.268* 1.010–1.592 1.446*** 1.248–1.675 1.501*** 1.283–1.756 1.250* 1.025–1.524

Living alone (ref: living with others) 1.096 0.907–1.325 1.014 0.822–1.251 1.002 0.820–1.226 1.075 0.889–1.299

Note: a, ethnicity as the independent variable in the test of hardcore poverty status; b, poverty status as the independent variable in the test of ethnicity; c, PR > 1
indicate that the prevalence of multimorbidity is higher in those with exposure; d, regression of ethnicity or poverty status (ref = non-Malay in test of hardcore
poverty status and non-hardcore poor in test of ethnicity) on multimorbidity (ref = no multimorbidity) without covariates; e; regression of ethnicity or poverty
status (ref = non-Malay in test of hardcore poverty status and non-hardcore poor in test of ethnicity) on multimorbidity (ref = no multimorbidity) with covariates
(ref = men, 60–70 years old, married, primary education and above, currently working, and living with others) ; PR, prevalence ratio; CI, confidence interval; * P <
0.05, ** P < 0.01, *** P < 0.001
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were more prevalent among non-Malays. These findings
appear inconsistent with a Singaporean study that dis-
covered that Malays and Indians, both of which are mi-
nority ethnics within the nation, were more prone to
depression compared to Chinese [41]. A cross-sectional
study conducted in a northern state of Peninsular
Malaysia found that prevalence of depression among
older adults living in poverty was 19.2 %. In fact, those
whom were poor were 2.7 times likely to have severe de-
pression compared to those who were not poor (38).
The low prevalence of depression risk among Malays
could be attributed to their religious practices. Malays in
Malaysia are Muslims that firmly adhere to the Islamic
spiritual practice. An important value brought forth
from old Muslim practices is “redha”, which means to
wholeheartedly accept the decree of the Almighty. As a
result, Malay older adults are generally happy and con-
tent with their lives though most live in poverty. This is
validated through further analysis of the same dataset
that reported higher intrinsic and extrinsic religiosity
scores among Malay older adults compared to non-
Malay older people. Religiosity has been shown by past
research to protect against depression and improve well-
being among older adults [30, 42].
Findings from the study also did not support H3 pos-

tulated, when fewer hardcore poor Malay older adults
reported multimorbidity, and no association was found
between Malay ethnicity and multimorbidity among the
non-hardcore poor. Further, prevalence of multimorbid-
ity was highest among hardcore poor non-Malays. These
findings indicate that Malay older adults living in pov-
erty were less likely to report multimorbidity compared
to non-Malays. This could be attributed to the life ex-
pectancy of non-Malays in the current study. In
Malaysia, the Chinese have the highest life expectancy at
birth [16], and therefore, they tend to report higher
numbers of chronic diseases than Malays. Besides, these
findings should be interpreted with caution due to the
use of self-reported medical history. It is also important
to bear in mind that some older Malay may not be aware
of existing chronic medical conditions due inconsistent
medical check-ups. Prior research claims that among
Malaysians, Chinese are more health-conscious and util-
ise healthcare facilities more than Malay and Indian
older adults [43].
The study acknowledges several limitations. Firstly, the

use of self-reported measure to identify household in-
come and multimorbidity. Single self-reported measure-
ment of poverty status would cause measurement bias as
monthly household income is not the only criteria to as-
sess socioeconomic status. Consequently, the prevalence
of hardcore poor may have been over-reported as re-
spondents tend to under-report household income.
Therefore, future studies should also assess poverty

status by asking about the asset’s ownership, geograph-
ical location, and cost of living. Prevalence of multimor-
bidity may have also been under-reported as
respondents tend to under-report existing chronic con-
ditions due to social desirability bias. Hence, future
study should consider evaluating prevalence and inci-
dences of multimorbidity across ethnicity via electronic
medical record, which are more accurate. Next, this
study is a cross-sectional study, disallowing corrobor-
ation of causal relationship. Future studies should con-
sider longitudinal study design to examine the exact
nature of interaction between changes in socioeconomic
status with ethnicity to precisely determine health status.
Lastly, this study was only conducted in Peninsular
Malaysia. Therefore, results obtained could not be gen-
eralised to older adults residing in East Malaysia. Future
study should perhaps include older people living in East
Malaysia because there is a large population of Bumipu-
tera (indigenous group) and poverty rate in East
Malaysia higher compared to Peninsular Malaysia.

Conclusions
These findings may help us to understand the intersec-
tional effects of ethnicity and poverty on health among
multi-ethnic community-dwelling older adults in
Malaysia. Malay older adults, whom happen to be the
majority, were more prone to cognitive impairment re-
gardless of their poverty status. Conversely, non-Malay
within the hardcore-poor strata had higher risk for de-
pression and multimorbidity. The implications borne
through these findings may be beneficial for future prac-
tice. For instance, implementation of ethnicity and pov-
erty specific healthcare interventions. There is a clear
need for programs focused on preventing cognitive im-
pairment among Malay older adults irrespective of their
poverty status. Likewise, healthcare initiatives that in-
volve screening for cognitive impairment should also in-
clude more Malay older adults to delay or prevent
dementia. Next, depression prevention program should
be targeted towards non-Malay older adults living under
poverty. In other words, design of future intervention
programs should provide due consideration to specific
ethnic-centred characteristics so as to meet their needs.
Finally, there is a need to validate the association be-
tween ethnicity, poverty and multimorbidity via elec-
tronic medical records instead of self-reported measures.
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