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ABSTRACT

The Malaysian Adults Nutrition Survey (MANS) was carried out between October
2002 and July 2003, involving 6,775 men and 3,441 women aged 18 — 59 years.
Anthropometric assessment showed that the overall mean body weight and BMI
were 62.65 kg (Cl: 62.20, 63.09) and 24.37 kg/m?(Cl: 24.21, 24.53) respectively.
Based on the WHO (1998) classification of BMI, 12.15% (CIl: 11.26, 13.10) were
obese (BMI > 30 kg/m?), and 26.71% (ClI: 25.50, 27.96) overweight (BMI > 25 - 29.9
kg/m?). Significantly, more women were obese [14.66% (ClI: 13.37, 16.04)] while
significantly more men were overweight [28.55% (ClI: 26.77, 30.40)]. Ethnicity-
wise, prevalence of obesity was highest among the Malays [15.28% (CI: 13.91,
16.77)] while overweight was highest for the Indians [31.01% (CI: 26.64, 35.76)].
Both obesity and overweight were highest among those aged 40 - 49 years.
Obesity was highest for those whose household income was between RM1,500 -
3,500 while overweight was more prevalent for those whose household income
exceeded RM3,500. The prevalence of overweight was highest for those with
primary education [31.90% (CI: 29.21, 34.72)]. There was no significant urban-
rural differential in both obesity and overweight. The study found 9.02% (ClI:
8.82, 10.61) with chronic energy deficiency (CED) (BMI < 18.5 kg/m?). The
prevalence of CED was relatively higher in the indigenous population (Orang
Asli) [14.53% (CI: 5.14, 34.77)], subjects aged 18-19 years [26.24% (Cl: 21.12, 32.09)],
and with monthly household income of < RM1,500 [10.85% (CI: 9.63, 12.20)]. The
prevalence of CED was not significantly different among the geographical zones
and educational levels, and between urban/rural areas and sexes. The results
call for priority action to address the serious problem of overweight and obesity
among Malaysian adults as it poses a grave burden to the country’s resources
and development.
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INTRODUCTION

Obesity is a complex condition that comes
about as a result of dietary excesses and a
sedentary lifestyle. Globally 300 million
adults were reported to be obese in the year
2000. At the same time, another 1 billion
adults were overweight (WHO, 1998). In
both men and women, obesity is a major risk
factor for diabetes, cardiovascular disease,
hypertension and stroke, and certain forms
of cancer. These can result in an increased
risk of premature deaths or serious chronic
conditions that impair the overall quality of
human life.

On the other hand, adult chronic energy
deficiency (CED) can lead to a decline in
health status and productivity of workers,
which could impede the country’s economic
development (James & Ralph, 1998). Among
women, pregnancy and its outcome will be
compromised by CED, impacting on the
health and nutritional status of future
generations.

Studies as early as in 1976 indicated that
Malaysians have both spectrums of the
weight problem (Jones, 1976). The problem
affects both the poor rural adult village
population (Chong, Tee & Ng, 1984) and
urban executives (Teo, Chong & M Zaini,
1988). Over the years, the weight problem
has been found to be higher among the
Indians and the Malays. Ismail et al. (1995)
reported high prevalence of overweight and
obesity among Indian women (29.8% and
16.5% respectively) and among urban Malay
men (23.9% and 5.6% respectively).

According to the Second National
Health and Morbidity Survey (NHMSII), the
overall prevalence of obesity among adults
was 4.4% and that of overweight was 16.6%
while the prevalence of CED was 25.2%
(Fatimah et al., 1997). Among adult men in
rural villages and estates, 4.2% were obese,
19.8% were overweight and 13.2% were
CED. Among women, 11.1% were obese,
28.0% were overweight and 12.4% were CED
(Khoretal., 1999).

The first comprehensive Malaysian
Nutrition Survey on Adults (MANS)
included assessment of dietary intakes, meal
patterns, supplement intakes and physical
activities. The present report focuses on the
anthropometric assessment of Malaysian
adults aged 18-59 years. The objectives of
this report are to determine (i) the mean
weight and mean BMI; and (ii) the prevalence
of obesity, overweight and CED using WHO
BMI classification according to socio-
demographic characteristics.

METHODOLOGY

The Malaysian Adults Nutrition Survey
(MANS) was carried out from October 2002
to July 2003 among 3,334 men and 3,441
women aged 18 - 59 years old divided into
six geographical zones namely the North
Zone (Perlis, Kedah and Pulau Pinang),
Central Zone (Perak, Selangor and Wilayah
Persekutuan Kuala Lumpur), South Zone
(Negeri Sembilan, Melaka and Johor), East
Coast Zone (Kelantan, Pahang and Tereng-
ganu), Sabah and Sarawak (MOH, 2008).

Weight and height of adults were taken
by trained personnel working in pairs using
standard procedures and standard digital
weighing scales (Seca 880) and body meters
(Seca 208) which were calibrated every
morning. Subjects were measured in their
homes. Women subjects included postnatal
mothers but not those who were pregnant.
Body weight was measured to the nearest
0.1 kg while height was measured to the
nearest 0.1 cm. All readings were taken and
recorded in triplicates.

The BMI was calculated by dividing
weight in kilograms by height in meters
squared (WHO, 1998). The calculation of the
BMIs was carried out using SPSS version 13
with complex sampling module. Using the
BMIs, subjects were assigned to various
weight categories based on a modified WHO
Classification (Table 1) where CED Class I,
CED Class Il, CED Class Ill and Obesity
Class I, Obesity Class Il and Obesity Class



Body Mass Index (BMI) of Adults: Findings of the Malaysian Adult Nutrition Survey (MANS) 99

Table 1. Classification of body weight in adults according to BMI (modified from WHO, 1998)

Classification BMI (kg/m?)
CED Class 1 <16.0

CED Class I 16.0-16.9
CED Class| 17.0-184
Normal 18.5-24.9
Pre-obese 25.0-29.9
Obesity Class | 30.0-34.9
Obesity Class |1 35.0-39.0
Obesity Class Il1 >40.0

1. CED is Chronic Energy Deficiency. CED in the text refers to CED Class | + CED Class || + CED Class IlI

2. Overweight is pre-obese

3. Obesity in the text refers to Obesity Class | + Obesity Class || + Obesity Class Ill

I11 were respectively combined as CED and
obesity.

Mean weight, mean BMIs and the
prevalence of CED, overweight and obesity
were analysed according to the nine socio-
economic characteristics namely, zone,
strata, ethnic, sex, age, household income,
education and occupation. Additional
analysis was also carried out for the men
and women separately. Significance of
differences was conducted between zone,
urban-rural stratum, sex and age. Results
are reported as means, confidence intervals
(Cl) and at 5% level of significance.

RESULTS
Mean body weight (Appendix 1)

The overall mean body weight and BMI of
adult Malaysians aged 18 - 59 years were
62.65 kg (Cl: 62.20, 63.09) and 24.37 kg/m?
(Cl:24.21, 24.53) respectively. The mean body
weight for those in the South [64.42 kg (CI:
63.46, 65.38)] and Central Zone [63.40 kg (CI:
62.56, 64.23)] was significantly higher than
the mean body weight of adults in Sarawak
[60.66 kg (CI:59.43, 61.88)] and Sabah [58.93
kg (ClI: 57.86, 60.01)]. Men [66.56 kg (CI:
65.91, 67.21)] had significantly higher mean
body weight compared to women [58.44 kg
(Cl: 57.88, 59.00)] and were on average at

least 8 kg heavier than women. Urban men
[67.85 kg (Cl: 66.94, 68.76)] were heavier than
rural men [64.66 kg (Cl: 63.79, 65.53)] but
urban women [58.46 kg (Cl: 57.72, 59.20)]
were not heavier than rural women [58.42
kg (Cl: 57.55,59.29)].

Overall, the mean body weight was
highest among the Indians [63.78 kg (ClI:
62.41, 65.15)], followed by Malays [(63.49 kg
(Cl: 62.84, 64.14)] and Chinese [62.58 kg Cl:
61.77, 63.38)]. Among the men, the Chinese
were the heaviest [68.17 kg (Cl: 67.09, 69.24)]
while the Indians were the heaviest [60.28
kg (Cl: 58.58, 61.99)] among the women. The
mean body weight of adults peaked at 65.11
kg (ClI: 64.35, 65.86) among those aged
between 40 - 49 years old. Both men and
women showed an increase in mean body
weight with age (Figure 1).

The mean body weight was highest for
those with a middle household income
range of RM 1,500 - RM 3,500 [64.40 kg (CI:
63.66, 65.14)]. Among the men, the mean
weight was highest among those with the
highest household income of more than RM
3,500 [69.27 kg (ClI: 67.85, 70.69)] while
among the women, the mean weight did not
differ much with household income. The
mean body weight was highest among those
adults with college or university education
[64.36 kg (Cl: 62.82, 65.90)]. Among men, the
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Figure 1. Mean body weight by age group and sex

Mean BMI (kg/m?)

Figure 2. Mean BMI by zone and sex

mean body weight seemed to increase with
educational level while it was almost the
reverse for women.

Mean BMI (Appendix 2)

Comparing BMI across the geographical
zones, the mean BMI was highest for adults
in the South Zone [24.88 kg/m? (Cl: 24.52,
25.25)] and was significantly higher than
the mean BMI for Sabah [23.70 kg/m? (CI:
23.31, 24.09)] (Figure 2). The mean BMI of
adultwomen [24.61 kg/m?(Cl: 24.38, 24.84)]
was significantly higher than the mean BMI
of adult men [24.15 kg/m?(Cl: 23.93, 24.37)].

The mean BMI of adults between the
urban [24.37 kg/m? (Cl: 24.15, 24.58)] and
rural [24.38 kg/m? (Cl: 24.16, 24.60)]
population was not statistically different.
However, mean BMI among men in the urban
areas [24.39 kg/m? (Cl: 24.08, 24.69)] was
significantly higher than those from rural
areas [23.80 kgZ/m? (Cl: 23.51, 24.09)]. In
contrast, among the women, mean BMI was
significantly higher for those in the rural
areas [25.00 kg/m? (Cl: 24.66, 25.33)] than
from urban areas [24.35 kg/m? (Cl: 24.03,
24.66)] (Figure 3).

Malays [24.86 kg/m?(Cl: 24.63, 25.09)]
had the highest mean BMI followed by the
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Figure 4. Mean BMI by age group and sex

Indians [24.54 kg/m?(Cl: 24.05, 25.03)]. The
mean BMI of the Chinese was 23.60 kg/m?
(Cl: 23.31, 23.89), Bumiputra Sabah was
23.51 kg/m? (Cl: 22.97, 24.04) and Bumiputra
Sarawak was 23.82 kg/m?(Cl: 23.28, 24.36).
The Malays had the highest BMI among the
men [24.39 kg/m? (Cl: 24.07, 24.71)] and
women [25.39 kg/m? (Cl: 25.06, 25.71)]. The
mean BMI rose to 25.53 kg/m? (ClI: 25.26,
25.80) among those aged 40-49 years old.
Mean BMI tapered off after the age of 30-39
years for men and after 40-49 years for
women (Figure 4).

The mean BMI did not differ much with
household income. This pattern was similar

for the men butamong the women, the mean
BMI was highest among those with the
lowest household income of less than
RM1,500 [24.87 kg/m2 (CI: 24.56, 25.18)].
Mean BMI was highest among those with
primary school education [25.27 kg/m?(Cl:
24.92, 25.62)]. However, among men, the
highest BMI was among those with a college
or university education [24.49 kg/m? (ClI:
23.82, 25.15)] while among the women, the
mean BMI was highest among those with
primary school education [26.37 kg/m?(Cl:
25.83, 26.92)].
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Table 2. Distribution of adults according to the BMI classification

BMI Category Estimated Prevalence 95% Confidence Interval
Population

Lower Upper
CED Classlll 204,436 0.79 0.42 151
CED Class | 320,227 2.26 184 2.77
CED Class| 847,135 5.97 5.33 6.69
Normal 6,985,081 49.27 47.84 50.70
Pre Obese 3,786,835 26.71 25.50 27.96
Obese Class | 1,300,997 9.18 8.38 10.04
Obese Class 1 288,516 2.03 1.69 2.45
Obese Class 11 132,805 0.94 0.72 122
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Figure 5. Prevalence of overweight by zone and sex

Overweight and obesity

Based on an estimated population of 13.87
millions adults in Malaysia, the prevalence
of overweight was 26.71% (CI: 25.50, 27.96)
(BMI > 25 - 29.9 kg/m?), while another
12.15% (CI: 11.26, 13.10) were obese (BMI >
30 kg/m?) (Table 2).

Prevalence of overweight (Appendix 3)

The prevalence of overweight was highest
in the South Zone [29.44% (CI: 26.62, 32.43)]
but the difference was only significantly
higher that that in the North Zone [23.10%
(Cl: 20.17, 26.30)]. The prevalence of
overweight among men [28.55% (ClI: 26.77,
30.40)] was significantly higher than the

prevalence of overweight among women
[24.80% (ClI: 23.16, 26.51)] (Figure 5).

The prevalence of overweight among
urban adults [26.87% (CI: 25.11, 26.71)] was
not significantly different from that of rural
adults [26.60% (CI: 24.96, 28.30)]. There was
no significant difference in the prevalence
of overweight between urban and rural
adults for the men and women (Figure 6).

The prevalence of overweight was
highest among the Indians [31.01% (ClI:
26.64, 35.76)]. Among the men, the
prevalence of overweight was highest for the
Indians [29.33% (CI: 23.28, 36.21)] followed
closely by Malays [29.26% (Cl: 26.93, 31.71)]
and Chinese [29.00% (CI:; 25.21, 33.10)].
Among the women, the prevalence of
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Figure 7. Prevalence of overweight by age group and sex

overweight was highest among the Indians
[32.62% (CI: 26.49, 39.42)] followed by
Bumiputera Sarawak [31.68% (ClI: 24.67,
39.64)]. The prevalence of overweight was
also highest for men aged 40-49 years
[34.14% (CI: 31.60, 36.78)] and women aged
50-59 years [35.17% (CI: 32.06, 39.53)]
(Figure 7).

The prevalence of overweight was
highest for households with monthly income
of more than RM 3,500 [28.70% (ClI: 25.45,
32.20)]. Among the men, the prevalence of
overweight was highest among those whose
household income was more than RM 3,500.
Among the women, the prevalence of
overweight was highest among those whose
households earned less than RM1,500. The

prevalence of overweight was also highest
among those with primary education
[31.90% (CI: 29.31, 34.72)].

Prevalence of obesity (Appendix 4)

The prevalence of obesity was highest in the
South Zone [13.81% (CI: 11.79, 16.12)], but
statistically, it was only significantly higher
than that for Sabah [8.42% (CI: 6.59, 10.68)].
Among the men, the prevalence of obesity
was highest for those in the Central Zone
[11.69% (CI: 9.43, 14.40)], while for women,
prevalence of obesity was highest for those
in the South Zone [17.79% (CI: 14.74, 21.32)],
North Zone [17.50% (CI: 14.25, 21.45)] and
East Zone [16.20% (CI: 12.54, 20.68)]
(Figure 8).
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Figure 8. Prevalence of obesity by zone and sex
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Figure 9. Prevalence of obesity by urban-rural strata and sex

The prevalence of obesity for those in
the urban [12.01% (CI: 10.82, 13.32)] and
rural areas [12.34%, (Cl: 11.08, 13.73)] was
not significantly different (Figure 9).

The prevalence of obesity was highest
for the Malays [15.28% (CI: 13.91, 16.77)],
followed by the Indians [12.66% (CI: 10.16,
15.67)] and Other Bumiputera[9.57% (CI: 5.6,
15.49)]. Among the men, obesity was highest
for the Malays [11.25% (CI: 9.45, 13.33)].
Obesity was also highest for the Malays
[19.58% (CI: 17.58, 21.75)] among the women.

The prevalence of obesity peaked for
ages 40-49 years [15.12% (Cl: 13.27, 17.19)]
and 50-59 years [15.49% (ClI: 12.89 18.51)]
(Figure 10). The prevalence of obesity for
women aged 30 years and above was
significantly higher than for those aged 18-
19 years.

The overall prevalence of obesity was
highest for household income between RM
1,500- RM 3,500 per month [13.13% (ClI:
11.66, 14.76)]. It was highest among men
whose monthly household income was
between RM 1,500 - RM3,500 [12.59% (CI:
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Figure 10. Prevalence of obesity by age group and sex

20.00

16.00

12.00 fereveneens

8.00 +-J-

Prevalence (%)

2.00
0.00 | [ i

Men

&

S & PSS
# & F P
Q/ﬁe <

Women

Figure 11. Prevalence of CED by zone and sex

11.01, 13.1)] and among women whose
households earned less than RM 1,500
[16.18% (CI: 14.40, 18.13)]. The prevalence
of obesity was also highest among those with
primary education [14.41% (Cl: 12.44, 16.62)].
It was highest for men with tertiary
education [11.12% (CI: 7.49, 16.19)] and for
women with primary education [20.09%(Cl:
17.05, 23.52)].

Prevalence of CED (Appendix 5)

Co-existing with overweight is the problem
of underweight or chronic energy deficiency
(CED) among Malaysian adults. As shown
in Table 2, the study reported 9.02% (Cl: 8.82,

10.61) had CED (BMI < 18.5 kg/m?). The
prevalence of CED was not significantly
different among the various zones (Figure
11).

There was also no significant difference
in the prevalence of CED among the adults,
irrespective of sex, in urban and rural areas
(Figure 12).

The prevalence of CED was highest
among the indigenous population (Orang
Asli) of Peninsular Malaysia [14.53% (CI:
5.14, 34.77)]. The prevalence of CED among
the Chinese was 9.70% (Cl: 7.97, 11.75) and
among the Malays, it was 9.11% (ClI: 8.02,
10.34). Among the men, the prevalence of
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CED was highest among the Indians
[15.05% (CI: 10.27, 21.54)]. The prevalence
of CED among men was 9.74% (ClI: 8.18,
11.57) for the Malays and 6.49% (ClI: 4.76,
8.78) for the Chinese. Among the women, the
prevalence of CED was highest for the Orang
Asli of Peninsular Malaysia [27.69% (CI:
10.43, 55.74)].

The prevalence of CED decreased
significantly with age from 26.24% (ClI:
21.12, 32.09) among those aged 18-19 years
old to 4.66% (ClI: 3.77, 5.74) among those
aged 30-39 years old. The distribution of
CED among the men and women followed
almost the same pattern over the age groups
(Figure 13).

The prevalence of CED seemed to decline
with increasing household income and was
highest among those whose household
income was less than RM 1,500 [10.85% (ClI:
9.63, 12.20)]. The distribution pattern of CED
among men and women was not as clear
but did not seem to be related to educational
level.

DISCUSSION

The mean body weight for adult Malaysians
aged 18-59 years (66.56 kg for men and 58.44
kg for women) found in this study is in sharp
contrast to the mean weight of 55 kg for men
and 50 kg for women reported in the 1970s
(Teoh, 1975).The mean body height is also
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higher than that used by the Technical
Working Group on Dietary Guidelines
(NCCFN, 2005) which was 59 - 64 kg for men
and 52 - 57 kg for women.

Comparing the mean BMI reported in
NHMS I (Fatimah et al., 1997), the mean BMI
for Malaysians aged 18 - 59 years has
increased over the last six years from 22.26
kg/m?to 24.15 kg/m?for men and from 22.67
kg/m?to 24.61 kg/m?2for women.

The prevalence of overweight among the
Malaysian adults has increased almost
twofold from 16.6% to 29.7%. Overweight
was highest among the Indians (31.01%),
and affects the minority ethnic groups too,
e.g. 15.06% among the Orang Asli of
Peninsular Malaysia, 28.07% in the
Bumiputera Sarawak and 23.73% for the
Bumiputera Sabah. In fact, the prevalence of
overweight among the Bumiputera Sarawak
women was high at 31.68%.

The overweight prevalence of 29.71% for
the Malaysian adults aged 18 - 59 years
indicates that the overweight problem in
Malaysia is almost as serious as that for the
developed countries reported in the 1999 -
2002 National Health and Nutrition
Examination Survey (NHANES) and WHO
(2006).

Overall, overweight increased with age
and household income. This pattern of
increase was also observed among the men.
However, among the women, although
overweight increased with age, the
prevalence declined with household income.
In relation to educational level, both
overweight and obesity was highest among
those with primary education.

Compared to the NHMS II, the
prevalence of obesity among adults aged 18
-59yearswas higher, apparently increasing
more than threefold from 4.4% to 12.42%. A
matter of concern from the findings is that
obesity was high in almost all the states in
Malaysia (except for Sabah and Sarawak).
This indicates that obesity is prevalent even
in the less developed states in the peninsula.
The present findings also confirm the earlier
findings of NHMS Il, where obesity was

found to have crossed the urban and rural
divide irrespective of income and
educational level.

As in the NHMS 11, the prevalence of
obesity was highest among the Malays and
Indians. In fact, the prevalence had increased
threefold from 5.1% to 15.28% for the Malays
and more than twofold from 5.0% to 12.66%
for the Indians. Even among the Chinese,
the increase was more than twofold from
3.5% to 7.20%. It is also important to note
that although the prevalence of obesity for
the Bumiputera Sarawak (6.82%) was the
lowest, it still exceeded the overall obesity
prevalence reported by NHMS L.

Over the years, the prevalence of obesity
for the women has remained higher than the
men. However, obesity among men seems to
be increasing at a faster rate. While the
prevalence of obesity in women had
increased 2.5 times from 5.7% to 14.66%, the
increase in the prevalence of obesity in men
had increased 3.3 times from 2.9% to0 9.72%.
Thus, although fewer men were obese, the
gap between the sexes is closing.

The higher prevalence of obesity in
women should be of concern since, in
addition to the risk for chronic diseases,
obesity may also affect women’s
reproductive functions. In this respect,
greater attention should be focused on rural
women and Indian women especially those
in the lower income group and with primary
education.

Asin NHMS I, the prevalence of obesity
was also found to increase with age until 40
- 49 years. The prevalence of obesity was
lowest for those aged 18-19 years but it has
increased almost twofold from 3.0% t0 5.9%
compared to the NHMS Il. Among the 40-49
years, the prevalence had increased 2.5 times
from 6.0% to 15.1%. These findings suggest
that not only has the prevalence of obesity
increased in all the age groups, the increase
was more rapid among the older age group.

That obesity is not necessarily a problem
affecting only the rich is reflected by the
finding that the prevalence of obesity was
high among those whose household income
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was in the middle income group of between
RM1,500 - RM3,500 (13.1%). Similarly, the
fact that educational attainment was not a
factor associated with obesity is clearly
demonstrated by the finding that the
prevalence of obesity was highest among
those with just primary education (14.4%)
and presumably with low knowledge in
nutrition.

While obesity was more prevalent
among the housewives and retirees,
overweight was more prevalentamong army
personnel as well as the legislators, senior
officials and managers. In contrast, both
overweight and obesity were lowest among
the students.

When compared with the obesity rates
in the WHO (2006) report, the overall obesity
rate for Malaysian adults aged 18-59 years
was below those for the developed and
industrialised countries, particularly the
United States (29.50%) (Centre for Diesease
Control, 2006) and Australia (15.10%).
However, the Malaysian figures were well
above those for Asian countries like
Singapore (6.90%) and China (2.9%).

This study reported a lower magnitude
of CED among Malaysian adults, from 25.2%
in 1996 to 9.02%. In comparison, CED was
reported to be as high as 40% in India, 20%
in China and 10% in Peru (WHO, 1995).

This report also shows that the problem
of CED prevails in all zones with the
exception of the South Zone, affecting both
men and women from rural and urban areas.
The relatively higher CED prevalence
among the Orang Asli should be addressed
as a socio-economic issue.

CONCLUSION

The survey findings provide strong evidence
that obesity and particularly overweight
among adults is approaching epidemic
proportions in Malaysia while CED is still a
public health concern despite being on the
decline.

The obesity problem is most serious
among the poor, rural Malay women aged
above 30 years particularly those in the
states of Johor, Negeri Sembilan and Melaka.
Overweight, on the other hand, seems to be
more serious among the Indian and Malay
men particularly those who are more than
30 years old and with lower educationin all
the states irrespective of strata, household
income and occupation. Meanwhile, CED
continues to be a problem among the
minority groups and the Indians.

These findings indicate that Malaysian
adults aged 18-59 years have a serious and
escalating weight problem that will impede
the health of the nation. The nation’s most
economically productive population group
is still experiencing the twin facets of
malnutrition which could derail national
progress as it spirals towards 2020 and its
vision of attaining a developed nation status.
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