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BACKGROUND: Therewere ethnic differences in the prev-
alence of non-communicable diseases among the elderly
in Malaysia.
OBJECTIVE: To examine ethnic differences in participa-
tion in medical check-ups among the elderly.
DESIGN: A nationally representative data set was
employed. Multiple logistic regressions were utilised to
examine the relationship between ethnicity and the like-
lihood of undergoing medical check-ups. The regressions
were stratified by age, income, marital status, gender,
household location, insurance access and health status.
These variables were also controlled for in the regressions
(including stratified regressions).
PARTICIPANTS: The respondents were required to be
residents of Malaysia and not be institutionalised. Over-
all, 30,806 individuals were selected to be interviewed,
but only 28,650 were actually interviewed, equivalent to
a 93% response rate. Of those, only 2248 were used in the
analyses, because 26,402 were others or below aged 60.
MAIN MEASURES: The dependent variable was partici-
pation in a medical check-up. Themain independent var-
iables were the three major ethnic groups in Malaysia
(Malay, Chinese, Indian).
KEY RESULTS: Among the elderly aged 70–79 years,
Chinese (aOR 1.89; 95% CI 1.28, 2.81) and Indians (aOR
2.39; 95% CI 1.20, 4.74) were more likely to undergo
medical check-ups than Malays. Among the elderly with
monthly incomes of≤RM999, Chinese (aOR 1.44; 95%CI
1.12, 1.85) and Indians (aOR 1.50; 95% CI 0.99, 2.28)
were more likely to undergo medical check-ups than
Malays. Indianmales weremore likely to undergomedical
check-ups than Malay males (aOR 2.32; 95% CI 1.15,
4.67). Chinese with hypercholesterolaemia (aOR 1.45;
95% CI 1.07, 1.98) and hypertension (aOR 1.32; 95% CI
1.02, 1.72) were more likely to undergo medical check-
ups than Malays.
CONCLUSIONS: There were ethnic differences in partici-
pation in medical check-ups among the elderly. These
ethnic differences varied across age, income, marital sta-
tus, gender, household location, insurance access and
health status.
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INTRODUCTION

The proportion of the ageing population in Malaysia has
increased enormously. It rose from 5.2% in 1970 to 6.3% in
2000 and is projected to reach 9.8% by 2020.1 Reducing the
prevalence of non-communicable diseases (NCDs) among the
elderly is a public health concern. As argued by Teh,2 older
people are more likely to use medical care and to also usemore
care compared with their younger counterparts because they
have a higher likelihood of suffering from NCDs. The author
highlighted that approximately 80% of Malaysia’s elderly
have chronic health conditions that can result in premature
mortality.2

Malaysia is a multi-ethnic country with three primary eth-
nicities (Malay, Chinese and Indian). Ethnic differences in the
prevalence of NCDs among the Malaysian elderly have been
well documented by Teh et al.3 The authors contend that about
35.4% of the Indian elderly have diabetes, compared with only
15.5% and 14.4% among Malays and Chinese, respectively.3

Moreover, the prevalence of coronary heart disease among the
Indian elderly (22.1%) far outweighs the prevalence inMalays
(7.1%) and Chinese (7.1%).3

NCDs are preventable if they are diagnosed early. However,
the proportion of residents, especially the elderly, undergoing
medical check-ups is low. As the report demonstrates, 13.6%,
28.7% and 48.5% of the elderly have undiagnosed diabetes,
hypertension and hypercholesterolaemia, respectively.4 The
prevalence of undiagnosed hypertension and hypercholester-
olaemia is highest among Malays (18.6% and 41.4%), while
the prevalence of undiagnosed diabetes is highest among
Indians (11.9%).4 Despite the low participation rate in medical
check-ups, only a few studies have examined which groups of
the elderly undergo medical check-ups in Malaysia. Previous
researchers have investigated factors affecting decisions of the
elderly to participate in medical check-ups, but they did not
analyse ethnic differences in participation in medical check-
ups in detail.5, 6

We attempt to contribute to the literature in three ways.
First, our study is the first of its kind that uses a nationally
representative data set with a large sample size (n = 2248) to
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examine ethnic differences in participation in medical check-
ups among the elderly in Malaysia. Second, the country of
interest, Malaysia, is a fast-growing developing country with a
high prevalence of NCDs, lacking studies related to participa-
tion in medical check-ups. Third, multivariate analyses strati-
fied by age, income, marital status, gender, household loca-
tion, insurance access and health status are conducted. Find-
ings of any ethnic differences in participation in medical
check-ups in these subgroups may assist policymakers in
developing more effective intervention measures.

METHODS

Data

Secondary analysis of the Malaysian National Health and
Morbidity Survey (NHMS) 2011 was performed.7 In the sur-
vey, a two-stage stratified random sampling method was used.
First, 794 enumeration block (EBs) were selected from a total
of 75,000 EBs. Of the selected EBs, 484 were in urban areas
(≥10,000 population) and 310 were in rural areas (< 10,000
population). Second, 12 living quarters (LQs) were randomly
chosen from each selected EB. All of the household members
who resided in the selected LQs were interviewed. The exclu-
sion criterion was institutionalised individuals, such as those
staying at hotels, hospitals and prisons, who were not selected
for an interview. Overall, 30,806 individuals were selected for
an interview, but only 28,650 were actually interviewed,
which was equivalent to the response rate of 93%. Given this
high response rate, non-response bias was not an issue.8

Bilingual (Malay, English) structured questionnaires were
used by the interviewers to conduct face-to-face interviews.
The respondents’ demographic and health profiles were re-
corded during the survey. Written consent forms were distrib-
uted among the respondents before the interview. Only those
who signed the forms were allowed to be interviewed. Al-
though the NHMS 2011 is not the latest dataset, it is nationally
representative and has a large sample size. Because of the 2-
year window, the latest NHMS available to the public is the
NHMS 2017.9 However, it is an adolescent health survey and
does not have information on medical check-ups. Hence, it
was not used. Since the present study uses a secondary data
analysis, ethical approval is not necessary. Nevertheless, we
have sought permission to use the data from the Ministry of
Health Malaysia.

Variables

Participation in medical check-ups was used as the dependent
variable. In the survey, the respondents were asked: ‘Have you
had your blood glucose measured in the past 12 months?’ A
similar question was used for blood cholesterol and blood
pressure tests. The respondents were coded as medical
check-up participants if they answered ‘yes’ to any of these
three questions. Given that blood glucose, blood cholesterol

and blood pressure tests are often conducted simultaneously,
these three tests were combined to form a single dependent
variable. All of the information was self-reported by the re-
spondents. We focused on these three tests because diabetes,
coronary heart disease and hypertension are among the most
common chronic diseases among Malaysian elderly.3 Addi-
tionally, these three tests represent the most basic medical
check-ups recommended by the Ministry of Health Malaysia.
The main independent variable was ethnicity. It was

categorised into three groups: Malay, Chinese and Indian.
We dropped the respondents from other ethnic groups (others),
because others are not the primary ethnic group in Malaysia
and only a few respondents were others. In our sample, only
249 respondents were others. Malaysia does not have ‘multi-
racial’ ethnicity. None of the Malaysians we identified had
more than one ethnicity.
Other demographic and health variables were used as con-

trolled variables. These included age, monthly individual in-
come (in Ringgit Malaysia (RM)), education, marital status,
gender, household location, insurance access (employer-,
government- and private-sponsored insurance) and health sta-
tus (diabetes, hypercholesterolaemia and hypertension). These
variables were selected based on previous studies.10–17

In terms of insurance access, three variables were used:
employer-, government- and private-sponsored insurance. In
order to determine whether the respondents had any form of
insurances, the respondents were asked: ‘Are you covered by
any employer-sponsored insurance?’, ‘Are you covered by
any government Guarantee Letter for health care?’ and ‘Are
you covered by any private health insurance?’ The respon-
dents were considered to have employer-, government- or
private-sponsored insurance if they answered ‘yes’ to the first,
second or third question, respectively. The details of insurance
access among the elderly in Malaysia have been described
elsewhere.5, 18

The respondents’ health status was measured by three var-
iables: diabetes, hypercholesterolaemia and hypertension. In
order to determine whether the respondents had any of these
chronic diseases, the respondents’ blood glucose, blood cho-
lesterol and blood pressure were assessed by health profes-
sionals during the survey. The respondents were considered to
have diabetes and hypercholesterolaemia if their fasting cap-
illary blood glucose was ≥6.1 mmol/L and total blood choles-
terol was ≥5.2 mmol/L. The respondents were considered to
have hypertension if their systolic and diastolic blood pressure
was ≥ 140 mmHg and ≥ 90 mmHg, respectively.

Statistical Analysis

The elderly refers to adults aged ≥ 60 years.19 In our sample,
26,153 respondents were excluded from the total sample be-
cause they were below aged 60. After deleting others and the
non-elderly, only 2248 respondents were used for analyses.
We constructed a two-way contingency table to cross-classify
the sample according to ethnicity and participation in medical
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check-ups. We then employed the Pearson χ2 test of indepen-
dence to compare the proportions. Multiple logistic regres-
sions were used to examine the effect of ethnicity on the odds
of undergoing a medical check-up. In order to draw ceteris
paribus conclusions and avoid omitted variable issues, other
demographic (age, income, education, marital status, gender,
household location and insurance access) and health (diabetes,
hypercholesterolaemia and hypertension) variables were con-
trolled for in the regressions. Additionally, we stratified the
regressions into several subgroups (age, income, marital sta-
tus, gender, household location, insurance access, diabetes,
hypercholesterolaemia and hypertension). Since age and years
of schooling were highly correlated, we did not stratify the
regressions by education. Age, income, education, marital
status, gender, household location, insurance access, diabetes,
hypercholesterolaemia and hypertension were also controlled
for in the stratified regressions. Marginal effects were

calculated and presented in the ‘RESULTS’ section and ac-
companying tables. All of the analyses were performed using
Stata.20

RESULTS

The majority of the sample were Malays (60.23%), followed
by Chinese (32.38%) and Indians (7.38%). This ethnic struc-
ture was quite similar to that of the Malaysian’s aged popula-
tion (≥60 years) (57.25% (Malays), 35.82% (Chinese), 6.93%
(Indians)).19 Most of the respondents were aged 60–69 years
(57.83–63.66%) and had a monthly individual income of
≤ RM999 (66.62–80.12%). The majority of the respondents
did not have employer- (96.39–98.89%), government-
(71.20–89.01%) or private-sponsored insurance (85.71–
97.27%). A large proportion of the respondents had

Table 1 Characteristics of Survey Respondents, by Ethnicity

Characteristics Total Malay Chinese Indian

Ethnicity
Malay 1354 (60.23) – – –
Chinese 728 (32.38) – – –
Indian 166 (7.38) – – –

Age
60–69 years 1379 (61.34) 862 (63.66) 421 (57.83) 96 (57.83)
70–79 years 675 (30.03) 378 (27.92) 238 (32.69) 59 (35.54)
≥ 80 years 194 (8.63) 114 (8.42) 69 (9.48) 11 (6.63)

Income
≤ RM999 1665 (74.07) 1047 (77.33) 485 (66.62) 133 (80.12)
RM1000–1999 386 (17.17) 218 (16.10) 146 (20.05) 22 (13.25)
≥ RM2000 197 (8.76) 89 (6.57) 97 (13.32) 11 (6.63)

Education
Primary 1797 (79.94) 1141 (84.27) 540 (74.18) 116 (69.88)
Secondary 357 (15.88) 171 (12.63) 146 (20.05) 40 (24.10)
Tertiary 94 (4.18) 42 (3.10) 42 (5.77) 10 (6.02)

Marital status
Married 1490 (66.28) 886 (65.44) 515 (70.74) 89 (53.61)
Single 44 (1.96) 16 (1.18) 20 (2.75) 8 (4.82)
Widow/divorce 714 (31.76) 452 (33.38) 193 (26.51) 69 (41.57)

Gender
Male 1050 (46.71) 649 (47.93) 348 (47.80) 53 (31.93)
Female 1198 (53.29) 705 (52.07) 380 (52.20) 113 (68.07)

Location
Urban 1173 (52.18) 497 (36.71) 542 (74.45) 134 (80.72)
Rural 1075 (47.82) 857 (63.29) 186 (25.55) 32 (19.28)

Employer
Insured 40 (1.78) 15 (1.11) 19 (2.61) 6 (3.61)
Uninsured 2208 (98.22) 1339 (98.89) 709 (97.39) 160 (96.39)

Government
Insured 515 (22.91) 390 (28.80) 80 (10.99) 45 (27.11)
Uninsured 1733 (77.09) 964 (71.20) 648 (89.01) 121 (72.89)

Private
Insured 157 (6.98) 37 (2.73) 104 (14.29) 16 (9.64)
Uninsured 2091 (93.02) 1317 (97.27) 624 (85.71) 150 (90.36)

Diabetes
Yes 767 (34.12) 462 (34.12) 223 (30.63) 82 (49.40)
No 1481 (65.88) 892 (65.88) 505 (69.37) 84 (50.60)

Hypercholesterolaemia
Yes 1222 (54.36) 765 (56.50) 369 (50.69) 88 (53.01)
No 1026 (45.64) 589 (43.50) 359 (49.31) 78 (46.99)

Hypertension
Yes 1585 (70.51) 976 (72.08) 497 (68.27) 112 (67.47)
No 663 (29.49) 378 (27.92) 231 (31.73) 54 (32.53)

Observations 2248 1354 728 166

Note: The entries refer to frequency. Percentages are in parentheses
Source: NHMS 2011
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hypercholesterolaemia (50.69–56.50%) and hypertension
(67.47–72.08%) (Table 1).
There were no significant differences in the proportion of

people undergoing medical check-up across ethnicities
(Table 2). The results of multiple logistic regression derived
from the total sample showed a possible relationship between
ethnicity and participation in medical check-ups. Controlling
for all other demographic and health variables, Chinese were
5.3% more likely to undergo medical check-ups than Malays
[p = 0.041] (Table 3).
Compared with Malays aged 70–79 years, Chinese [p =

0.002] and Indians [p = 0.013] had a 14.7% and 18.4% higher
probability of undergoing medical check-ups, respectively.
The probability of undergoing medical check-ups was 9.2%
and 8.8% higher among Indians [p = 0.043] and Chinese [p =
0.005], respectively, compared withMalays in the subgroup of
the elderly with monthly incomes of ≤RM999 (Table 4).
Widowed/divorced Chinese were 10.2% more likely to

undergo medical check-ups than Malays [p = 0.033]. The
probability of undergoing medical check-ups was 17.8%
higher among Indians compared with Malays in the subgroup
of males [p = 0.018]. Compared with Malays, Chinese [p =
0.022] and Indians [p = 0.032] were 7.8% and 10.7% more
likely to undergo medical check-ups, respectively, in the urban
subgroup.
Among those who did not have government-sponsored

insurance, Chinese were 5.3%more likely to undergo medical
check-ups than Malays [p = 0.042]. Chinese [p = 0.001] and
Indians [p = 0.018] who had diabetes were 12.3% and 12.1%
more likely to undergo medical check-ups, respectively, than
their Malay counterparts. Compared with Malays, Chinese
who had hypercholesterolaemia [p = 0.018] and hypertension
[p = 0.038] were 8.2% and 6.2% more likely to undergo
medical check-ups, respectively.

DISCUSSION

Themultiple regressions show significant ethnic differences in
participation in medical check-ups. Overall, the Chinese el-
derly are more likely to undergo medical check-ups than the
Malay elderly. In particular, Chinese with diabetes, hypercho-
lesterolaemia and hypertension have a higher likelihood of
undergoing medical check-ups compared with their Malay
counterparts. This could explain why the Chinese elderly are
likely to participate in medical check-ups. They may have a

high risk of suffering from diabetes, hypercholesterolaemia
and hypertension, and thus, they are advised to undergo more
medical check-ups. Medical check-ups are considered routine
or follow-up care to them.
Previous studies have found that age was positively associ-

ated with participation in health screening.11, 12, 15 This is
because older people have a higher risk of developing diseases
than younger people.14 Hence, it is important to understand
how the relationship between ethnicity and participation in
medical check-ups varies across age. As our findings demon-
strate, compared with Malays aged 70–79 years, Indians and
Chinese of the same age are more likely to undergo medical
check-ups. However, there are no ethnic differences in the
likelihood of undergoing medical check-ups among the elder-
ly aged 60–69 years and ≥80 years. This implies that if
policymakers plan to encourage participation in medical
check-ups among the elderly aged 70–79 years, special atten-
tion should be paid toMalays rather than Chinese and Indians.
However, equal consideration should be given to all of the
ethnic groups if the focus is the age groups spanning 60–69
and ≥80 years.
Findings from previous studies show that the elderly with

higher household incomes are more likely to undergo health
screenings than those with lower household incomes.5, 14, 16,
17 It appears that a low income is a barrier to participation in
health screening, especially given that health insurance in
Malaysia seldom covers the cost of preventive medical care.5,
14 Given these findings, we examine the association between
ethnicity and participation in medical check-ups in the low-
income group and find that Chinese and Indians are more
likely to undergo medical check-ups than Malays. However,
in the middle- and high-income groups, ethnicity does not
determine participation in medical check-ups. An important
policy implication of our findings is that if public health
administrators want to encourage participation in medical
check-ups among the elderly with poor financial backgrounds,
they should concentrate more heavily onMalays than Chinese
and Indians.
Among the widowed/divorced elderly, Chinese are more

likely to undergo medical check-ups thanMalays. This finding
is crucial for policymakers given the previous findings that
being unmarried is associated with a decreased likelihood of
participation in health screening.11, 12 Policymakers are there-
fore encouraged to pay special attention to Malays if the
objective of improving participation in medical check-ups
among the elderly who are widowed/divorced is to be realised.
However, if the targeted population is comprised of those who
are single or married, intervention measures should not be
designed based on ethnicity, because no ethnic differences in
participation in medical check-ups are evidenced in this
subgroup.
Compared with Malay males, Indian males are more likely

to undergo medical check-ups. The significant Malay-Indian
differences in the prevalence of NCDs in the subgroup of the
male elderly may explain this outcome. As the findings of Teh

Table 2 Cross-Classification of Ethnicity and Participation in
Medical Check-ups (n = 2248)

Ethnicity Frequency Percentage

Malay 808 59.68
Chinese 443 60.85
Indian 113 68.07
Pearson χ2 4.384
p value 0.112

Source: NHMS 2011
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et al.3 show, about 40.9% and 21.7% of Indian male elderly
have diabetes and chronic heart disease, respectively, whereas
only 16.4% and 8% of Malay male elderly have diabetes and
chronic heart disease, respectively. However, because the pro-
portion of Chinese male elderly who have diabetes (15.2%)
and hypertension (8.9%) is quite similar to that of the Malay
male elderly, it is unsurprising to find no significant Malay-
Chinese differences in participation in medical check-ups.3

Our findings indicate that public health administrators should
place their efforts into promoting participation in medical
check-ups among all ethnic groups, with a focus on Malay
and Chinese, if their purpose is to effectively increase the
number of male elderly undergoing medical check-ups.
Since our findings show no ethnic differences in participa-

tion in medical check-ups among rural dwellers, no particular

attention should be devoted to a specific ethnic group if the
goal of increasing the participation rate for medical check-ups
in rural areas is to be achieved. Instead, the elderly from all of
the ethnic groups should be treated equally. However, if an
interventionmeasure is designed to be directed toward encour-
aging participation in medical check-ups in urban areas,
Malays should be the focus group, given that they are unlikely
to undergo medical check-ups. While previous studies have
consistently suggested that residing in urban areas was posi-
tively associated with participation in health screening because
medical care services were more available in urban areas than
in rural areas, they did not examine how participation in health
screening in urban areas varied across ethnic groups.21, 22

Malaysia is different from the USA. The government does
not provide the elderly with Medicare. Either the elderly buy

Table 3 Demographic and Health Factors Associated with Participation in Medical Check-ups (n = 2248)

Variables Coef. ME aOR

Constant − 0.305* (0.137) – –
Ethnicity
Malay – – 1.00
Chinese 0.225* (0.110) 0.053 (0.025) 1.25 (1.00, 1.55)
Indian 0.311 (0.190) 0.071 (0.042) 1.36 (0.94, 1.98)

Age
60–69 years – – 1.00
70–79 years 0.029 (0.104) 0.007 (0.025) 1.03 (0.84, 1.26)
≥ 80 years 0.021 (0.170) 0.005 (0.040) 1.02 (0.73, 1.42)

Income
≤ RM999 – – 1.00
RM1000–1999 0.094 (0.129) 0.022 (0.030) 1.09 (0.85, 1.42)
≥RM2000 0.055 (0.181) 0.013 (0.042) 1.06 (0.74, 1.51)

Education
Primary – – 1.00
Secondary 0.151 (0.139) 0.035 (0.032) 1.16 (0.88, 1.53)
Tertiary − 0.287 (0.243) − 0.070 (0.060) 0.75 (0.47, 1.21)

Marital status
Married – – 1.00
Single − 0.193 (0.327) − 0.046 (0.080) 0.82 (0.43, 1.56)
Widow/divorce − 0.089 (0.114) − 0.021 (0.027) 0.91 (0.73, 1.14)

Gender
Male − 0.175 (0.105) − 0.043 (0.025) 0.84 (0.68, 1.03)
Female – – 1.00

Location
Urban − 0.090 (0.099) − 0.021 (0.023) 0.91 (0.75, 1.11)
Rural – – 1.00

Employer
Insured 0.374 (0.364) 0.084 (0.077) 1.45 (0.71, 2.97)
Uninsured – – 1.00

Government
Insured 0.647* (0.120) 0.145 (0.025) 1.91 (1.51, 2.42)
Uninsured – – 1.00

Private
Insured − 0.006 (0.184) − 0.001 (0.044) 0.99 (0.69, 1.42)
Uninsured – – 1.00

Diabetes
Yes 0.806* (0.101) 0.183 (0.021) 2.24 (1.84, 2.73)
No – – 1.00

Hypercholesterolaemia
Yes 0.129 (0.092) 0.031 (0.022) 1.14 (0.95, 1.36)
No – – 1.00

Hypertension
Yes 0.423* (0.098) 0.102 (0.024) 1.53 (1.26, 1.85)
No – – 1.00

Note: The controlled variables are age, income, education, marital status, gender, household location, insurance access (employer-, government- and
private-sponsored insurance), diabetes, hypercholesterolaemia and hypertension. Coef. coefficients (standard errors in parentheses), ME marginal effect
(standard errors in parentheses), aOR adjusted odds ratio (95% confidence interval in parentheses)
*p < 0.05
Source: NHMS 2011
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their own insurance or are sponsored by their employers. Only
retired government servants are eligible for government insur-
ance. Therefore, only a small percentage of the elderly have
insurance, especially in light of the fact that the majority are
unemployed and do not have fixed incomes. Given this phe-
nomenon, it is beneficial to gain insights into how ethnic
differences in participation in medical check-ups vary across
insurance access. Our findings reveal that Chinese who do not
have government-sponsored insurance are more likely to un-
dergo medical check-ups compared with Malays. However,
there are no significant ethnic differences in participation in
medical check-ups in the subgroups of employer- and private-
sponsored insurance. This is unsurprising, because only a
small percentage of respondents in our sample have insurance.
Several reasons may explain why the Malay elderly are less

likely than the elderly from Chinese and Indian ethnic groups
to undergo medical check-ups in various subgroups.3 First, the
majority of the Malay elderly may find it unaffordable to
participate in medical check-ups because they are of poor
socioeconomic status. Second, the Malay elderly tend to live

in rural areas, where medical care services are not widely
available. Third, on average, the Malay elderly have low
educational levels. Therefore, they are unlikely to understand
the benefits of medical check-ups. In order to obtain a better
understanding of how ethnicity influences participation in
medical check-ups, a qualitative research interview should
be conducted. This may well be a valuable direction for future
research.
As pointed out by Quah,23 several factors related to the

health belief model (HBM), such as knowledge of disease,
perceived social sanctions and perception of disruption of
normal activities, could explain preventive health behaviours
amongMalays, Chinese and Indians. Since some of the factors
in HBM are related to cultural perceptions toward health care,
acquiring a better understanding of cultural differences in
access to health care is important for policy development.
The direct effect of culture on health care practices was also
evidenced in other studies.24, 25 The researchers found that
cultural beliefs and practice were one of the main barriers to
health screening among Hmong and Indian Americans.

Table 4 Ethnic Differences in Participation in Medical Check-ups, by Demographic and Health Variables (n = 2248)

Variables Malay# Chinese Indian Obs.

aOR aOR ME aOR ME

Age
60–69 years 1.00 0.95 (0.72, 1.26) − 0.012 (0.034) 1.10 (0.68, 1.78) 0.022 (0.057) 1379
70–79 years 1.00 1.89* (1.28, 2.81) 0.147 (0.045) 2.39* (1.20, 4.74) 0.184 (0.061) 675
≥ 80 years 1.00 1.82 (0.86, 3.85) 0.141 (0.088) 0.65 (0.15, 2.74) − 0.107 (0.183) 194

Income
≤ RM999 1.00 1.44* (1.12, 1.85) 0.088 (0.029) 1.50* (1.00, 2.28) 0.092 (0.046) 1665
RM1000–1999 1.00 0.89 (0.52, 1.51) − 0.029 (0.062) 1.22 (0.37, 3.97) 0.027 (0.129) 386
≥ RM2000 1.00 0.68 (0.30, 1.52) − 0.090 (0.091) 0.47 (0.11, 1.98) − 0.184 (0.180) 197

Marital status
Married 1.00 1.17 (0.90, 1.53) 0.037 (0.031) 1.40 (0.84, 2.33) 0.075 (0.056) 1490
Single 1.00 5.89 (0.57, 60.74) 0.397 (0.233) 5.94 (0.37, 96.49) 0.347 (0.206) 44
Widow/divorce 1.00 1.55* (1.04, 2.32) 0.102 (0.046) 1.27 (0.72, 2.26) 0.056 (0.067) 714

Gender
Male 1.00 1.29 (0.95, 1.77) 0.061 (0.037) 2.32* (1.15, 4.67) 0.178 (0.064) 1050
Female 1.00 1.25 (0.92, 1.70) 0.052 (0.035) 1.12 (0.71, 1.75) 0.025 (0.053) 1198

Location
Urban 1.00 1.40* (1.05, 1.86) 0.078 (0.034) 1.62* (1.04, 2.53) 0.107 (0.046) 1173
Rural 1.00 1.20 (0.84, 1.68) 0.043 (0.041) 0.83 (0.38, 1.70) − 0.046 (0.094) 1075

Employer
Insured 1.00 3.99 (0.18, 90.00) 0.239 (0.255) 0.43 (0.02, 9.54) − 0.174 (0.357) 40
Uninsured 1.00 1.07 (0.87, 1.32) 0.168 (0.025) 1.35 (0.93, 1.96) 0.068 (0.042) 2208

Government
Insured 1.00 1.62 (0.82, 3.22) 0.085 (0.056) 1.34 (0.59, 3.02) 0.053 (0.071) 515
Uninsured 1.00 1.24* (1.00, 1.56) 0.053 (0.028) 1.37 (0.90, 2.08) 0.075 (0.049) 1733

Private
Insured 1.00 0.68 (0.28, 1.62) − 0.089 (0.100) 1.19 (0.27, 5.24) 0.042 (0.170) 157
Uninsured 1.00 1.13 (0.91, 1.41) 0.029 (0.030) 1.28 (0.87, 1.88) 0.057 (0.044) 2091

Diabetes
Yes 1.00 2.04* (1.33, 3.14) 0.123 (0.035) 2.16* (1.14, 4.07) 0.121 (0.042) 767
No 1.00 1.06 (0.82, 1.37) 0.014 (0.032) 1.13 (0.70, 1.83) 0.031 (0.060) 1481

Hypercholesterolaemia
Yes 1.00 1.45* (1.07, 1.98) 0.082 (0.034) 1.13 (0.68, 1.86) 0.027 (0.056) 1222
No 1.00 1.12 (0.82, 1.53) 0.028 (0.038) 1.74* (1.00, 3.04) 0.129 (0.061) 1026

Hypertension
Yes 1.00 1.32* (1.02, 1.72) 0.062 (0.029) 1.12 (0.71, 1.77) 0.025 (0.051) 1585
No 1.00 1.17 (0.79, 1.72) 0.039 (0.049) 2.02* (1.07, 3.83) 0.169 (0.073) 663

*p< 0.05
#Malay is the reference group. The controlled variables are age, income, education, marital status, gender, household location, insurance access
(employer-, government- and private-sponsored insurance), diabetes, hypercholesterolaemia and hypertension. For instance, when the analysis is
stratified by age, income, education, marital status, gender, household location, insurance access, diabetes, hypercholesterolaemia and hypertension are
controlled for. aOR adjusted odds ratio (95% confidence interval in parentheses), ME marginal effect (standard errors in parentheses)
Source: NHMS 2011
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Moreover, O’Mahony and Donnelly26 found that Canada’s
immigrant patients were likely to experience difficulties in
accessing health care because of their views on health care
maintenance that were influenced by cultural circumstances
that were different from those of the residents. The immigrants
had a higher tendency to rely on traditional medicine and
spiritual beliefs than conventional health care to improve their
health. It could, therefore, be concluded that cultural beliefs
about health care should be assessed in making recommenda-
tions of frequency of check-up visits and health care mainte-
nance among the elderly so that their chronic medical condi-
tions could be addressed more effectively by the providers.
Our study has several limitations. First, the information on

participation in medical check-ups is self-reported. Some re-
spondents may fail to recall that they had undergone a medical
check-up in the past 12 months, while others may report that
they had participated in medical check-ups when they had not
in fact undergone these services in the past 12 months. Unfor-
tunately, we do not have access to the information about the
respondents’ medical records to verify responses. Second,
while the data used in our study is large, it is not up-to-date.
Third, the causal relationship between participation in medical
check-ups and the risk of suffering from NCDs cannot be
identified because of cross-sectional data. Despite these limi-
tations, our study offers important contributions to the extant
literature, as well as policy development initiatives.

CONCLUSIONS

Considering the ethnic differences in the prevalence ofNCDs,we
examine how ethnic factors influence participation in medical
check-ups. The population of interest is the elderly. Our findings
reach the conclusion that the Malay elderly tend to have a lower
likelihood of undergoing medical check-ups compared with the
Chinese and Indian elderly. Therefore, it is important for public
health administrators to pay greater attention to encouraging
participation in medical check-ups among the Malay elderly.
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