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ABSTRACT

Nutrition surveys based on a representative sample of the Malaysian adult
population have hitherto not been reported. In 2003, the Ministry of Health,
Malaysia, conducted the Malaysian Adult Nutrition Survey (MANS), the first
and largest nutrition survey in the country which aimed to provide detailed
quantitative information on nutritional status, food and nutrient intakes, and
physical activity pattern on a nationwide representative sample of adult subjects
between the ages of 18 and 59 years. The survey covered four zones in Peninsular
Malaysia (Central, Southern, Northern and East Coast), Sabah and Sarawak.  This
paper presents the mean and selected percentiles of energy and nutrient intake of
6886 subjects by selected demographic and socioeconomic characteristics. Energy
contributions by macronutrients and dietary adequacy in relation to the
Recommended Nutrient Intake for Malaysians are also described. Information on
dietary intake was collected by trained nutritionists using a one day 24-hour diet
recall.  Dietary data were analysed using Nutritionist Pro, a diet analysis software
and statistical analysis was carried out using the SPSS ver. 13.0.  In most of the
demographic and socioeconomic groups, males had higher mean energy (1776
kcal) and nutrient intake and percent achievement of RNI than females (1447
kcal).  The proportions of calories derived from macronutrients were within the
recommendations for a healthy diet. Intake of micronutrients such as iron, calcium
and vitamin A was about 50% of RNI particularly in women.  Sodium intake of
Malaysians, not reported in earlier studies, is also made available.  Under-reporting
using the EI/BMR ratio was found in half of the population studied.  The present
study provides the first national estimates of energy and nutrient intake of the
Malaysian adult population.  Regular nutrition surveys are needed at the national
level to provide valuable information on trends in food and nutrient intake,
particularly among age and ethnically diverse subgroups of the population.
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INTRODUCTION

The stable economic growth and political
climate in Malaysia during the last three
decades have greatly contributed to
improved socio-economic status of its
population and has led to significant lifestyle
and dietary changes. Food disappearance
data of the last three decades show marked
upward shifts in the availability of dietary
energy, total fat and protein, refined
carbohydrate and animal products (Tee,
1999).   These changes and a high rate of
physical inactivity (MOH, 2006) have been
implicated as factors contributing to the
increasing rate of obesity and other nutrition-
related non-communicable diseases among
Malaysian adults (Ng, Tee & Rosman, 1995;
MOH, 1999; Khor et al., 1999; Lim et al., 2000).
Consequently, there is a need for
comprehensive information on the actual
dietary intake of Malaysian adults.

Information on the diet of the
population is essential for the formulation,
implementation and monitoring of effective
policies and programmes designed to
improve overall nutritional well-being and
health status.   Between 2002 and 2003, the
Ministry of Health carried out the Malaysian
Adult Nutrition Survey, a cross-sectional
survey that was conducted for the first time
on a representative sample of the Malaysian
adult population. This landmark survey
covered four zones in Peninsular Malaysia
and included Sabah and Sarawak.  The
main objective of this survey was to
determine the nutritional status, food and
nutrient consumption and physical activity
pattern of Malaysian adults.

The 24-hour diet recall (24-HDR) a
quantitative estimate of all foods and
beverages an individual consumes the
previous day covering 24-hour duration has
been  the method of choice in many national
dietary surveys such as the New Zealand

National Nutrition Survey (Russell et al.,
1999), National Nutrition Survey of Japan
(Yoshiike et al.,1996),  the US National
Health and Nutrition Examination Survey
(NHANES) (NCHS, 1994), and the
Continuing Survey of Food Intakes by
Individuals (CSFI II/DHSK, 1997). This
interviewer or telephone administered
dietary assessment method provides
complete self–reported information for group
intake for a given day and has been
recognised as being accurate (Gibson, 2005;
Subar, 2004).   The 24-HDR was used to
obtain dietary data in the Malaysian Adults
Nutrition Survey  (MANS).  The purpose of
this paper is to report the intake of energy
and nutrients, energy contribution from
macronutrients and dietary adequacy of
Malaysians by demographic and socio-
economic characteristics of the population.

MATERIALS AND METHODS

Survey design and sampling

The MANS survey utilised stratified random
sampling which covered Sabah, Sarawak
and four zones in Peninsular Malaysia
(Southern, Central, East Coast and Northern).
The eligible respondents of this survey were
Malaysian adults aged 18 to 59 years old.
Sample size was determined using three
factors which were:  the estimated prevalence
of obesity and overweight (21%) from the
Second National Health and Morbidity
Survey (NHMS 11, 1996), 95% as the desired
level of confidence and a 5% margin of error.
The minimum sample size required was
5,780.  The sampling frame was provided by
the Department of Statistics and comprised
Enumeration Blocks (EB) and Living
Quarters (LQ) which were sampled
proportionate to the population size. To
account for a non-response rate of 50%, the
required sample size was increased to 8,670.
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A pre-survey of the selected LQs was carried
out to scout and locate the selected houses,
and to obtain information on the household
members such as age, sex and ethnic group.
Information on the status of houses which
were demolished, destroyed, did not exist or
changed status was used to determine the
actual number of eligible respondents.
Eligibility was defined as being aged
between 18 and 59 years and not pregnant
or breastfeeding at the time of the interview.
Where there was more than one adult in this
group living in the same household, only
one was selected at random to take part in
the survey.

Subjects

A total sample of 7349 adults (51% men and
49% women) corresponding to the total
estimated population of 14,178,135 were
interviewed at their homes.

Measurements

Socio-demographic variables

A pre-tested questionnaire was used to
obtain socio-demographic information
which included gender, ethnicity (Malay,
Chinese, Indian including Punjabi, Orang
Asli of Peninsular. Malaysia, Sabah
Bumiputra, Sarawak Bumiputra, and other
Bumiputra), age group (18-19, 20-39, 40-49,
50-59), educational level (primary school,
lower secondary school, higher secondary
school, matriculation/form six, college/
university and others: no formal education
e.g. religious schooling), strata (rural: small
towns, villages /urban: metropolitans,
cities) and four zones in  Peninsular
Malaysia (Southern: Negeri Sembilan,
Melaka, Johor; Central: Perak, Selangor,
Wilayah Persekutuan; East-Coast: Kelantan,

Terengganu, Pahang; Northern: Perlis,
Kedah, Pulau Pinang),  Sabah and Sarawak.

Dietary   assessment

Dietary data were obtained from an
interactive 24-hour dietary recall method
that was adapted from Gibson and Ferguson
(1999) and the Continuing Survey of Food
Intakes by Individuals (CSFI II/DHSK, 1997).
This is an improved approach for collecting
dietary intake wherein respondents are
asked to recall all foods and beverages
consumed over the previous 24-hr time
period (midnight to midnight) in an
uninterrupted manner (the quick list).
Respondents are then probed for the types
of foods and preparation method,
ingredients and amounts for each food item
mentioned in the quick list. To help the
respondent in recalling foods that are
frequently forgotten, the interviewer reads
out a list of foods that include alcoholic and
non-alcoholic beverages, fruit, and snack
items. After all foods and fluids consumed
are specified, the interviewer reviews the
entire recall with the respondent as a final
check for completeness and accuracy.  The
24-HDR was interviewer-administered by
nutritionists trained in interviewing and
probing skills, quantification of portion sizes
of foods and who are also familiar with local
food customs. In addition, data entry clerks
who were trained to identify, describe foods
and recipes and carry out quality control
checks were used.  Dietary assessment aids
such as the album of food pictures (MOH,
2004) and household measures were used
to facilitate identi-fication of foods and
quantification of portion sizes consumed.
The album consists of actual size
photographs of individual foods which were
useful in helping subjects estimate amounts
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these recipes were analysed using the
Malaysian Food Composition Tables (Tee et
al., 1997) and the average of these values was
entered into the Nutritionist Pro software.
For example, two recipes of fish curry (gravy)
were obtained and the ingredients were
analysed for energy and nutrient values (per
100 gram). The average values of the two
recipes were then used as the standard for
nutrient content of fish curry.  For processed
and packaged foods, information on energy
and nutrient content on their labels was
entered into the software directly for
analysis.  For all foods consumed by the
subjects, steps were taken to ensure that oils,
fats and salt were accounted for.  The macro-
and micro-nutrient intakes reported in the
present paper are based exclusively on the
contribution of food and fluids consumed
and do not include contribution from
vitamin and mineral supplements.

Dietary adequacy

Dietary adequacy was assessed by
comparison of energy and nutrient intake
with the Recommended Nutrient Intakes
(RNIs) for Malaysians (NCFFN, 2005).  For
macro-nutrients, adequacy was considered
achieved if the person’s mean intake met, at
a minimum, the following guidelines: 20-
30% of energy from total fat, 55% to 70%
carbohydrate and 10-15% proteins.  For
micro-nutrients (vitamins A, C, thiamine,
iron, and calcium), adequacy was con-
sidered achieved if the individual’s mean
intake met or exceeded 100% of the RNI.

Evaluation of under-reporting

Under-reporting of energy is a major concern
in dietary assessment (Black et al., 1991).  The

eaten as fractions or multiples of the
illustrated reference portions.

Dietary data analysis

Questionnaires were sent to the Family
Health Development Division, MOH for
centralised data entry to ensure
standardisation of the data management
process.  Data cleaning and quality control
checks were carried out before dietary intake
analysis was performed. Complete
information on diet and socio-economic
characteristics was obtained from 6886
adults (93.6% response rate). A dietary
analysis software, Nutritionist Pro™
Nutrition Analysis Software (First Data
Bank, USA, 2003)*, was used for energy and
nutrient analysis. This software contains
several food databases including the USDA
Food Database, Canadian Food Database,
Mexico Food Database and the Malaysian
Food Composition Tables along with other
hundreds of international food items. For
food items not available in Nutritionist Pro,
other food databases such as the Singapore
Food Composition Guide (Singapore
Ministry of Health, 2001), ASEAN Food
Composition Tables (Puwastien, Burlingame
& Raroenwichit,  2000) and The China Food
Composition Tables (Institute of Nutrition
and Food Safety, China, 2002) were sought
for energy and nutrient content.  The
information was then entered into the
Nutritionist Pro for analyses.   For local
complex mixed cooked dishes that were not
available in any of the food databases, local
recipe books were used to identify at least
two recipes for each dish.  For each recipe, it
was ensured that the quantitative
information on oils, fats and salt were
available. Energy and nutrient content of

* The license for Nutritionist Pro™ Nutrition Analysis Software was taken over by Axxya Systems
in the United States, a developer of nutrition and fitness products, in 2005.
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ratio between reported total energy intake
(EI) and basal metabolic rate (BMR) was used
to examine the prevalence of under-reporting
of energy. BMR was calculated using the
equation of Ismail et al. (1998). An EI/BMR
ratio below 1.2 was considered as inadequate
for the maintenance of body weight to
identify low energy reporters (Goldberg et
al., 1991).  In this population, it was found to
be 1.212 and half (54.8%) of the population
were under-reporters. Women’s EI/BMR
ratio was lower than that of men (1.178 vs
1.243) and more women (58%) than men
(51%) were under-reporters.  However, this
paper does not exclude under-reporters from
the data set as the aim of this paper is to
present the  energy and nutrient intakes of
the whole sample.

Statistical analysis

Data on energy and nutrient intakes were
transferred from the Nutritionist Pro to the
Statistical Package for Social Sciences (SPSS)
version 13.0 for statistical analysis. A
sampling weight was added to account for
complex survey design, non-response and
post stratification for stratum, age and sex
in the analysis for extrapolation of the
findings to the Malaysian population.  Intake
distributions are presented as mean±SE,
median, 25th and 75th percentiles to
characterise population intake levels for
gender, and socio-demographic charac-
teristics (zone, strata, ethnicity, age and
education level).

RESULTS

Socio-demographic profile

About 54% and 46% of the population was
from the urban (metropolitans and cities)
and rural (towns, villages) areas,

respectively (Table 1).  By ethnic distribution
Malays constituted the majority (54%),
followed by the Chinese (23%),  and Indians
(9.2%).  Bumiputera Sarawak and Bumi-
putera Sabah (Bumiputra groups other than
Malays) together comprised 11.2%, Other
Bumiputra, 2.2% (Bumiputra groups other
than Malays, Bumiputra Sabah, Bumiputra
Sarawak) and Orang Asli of Peninsular
Malaysia comprised 0.4%. Young adults
between the ages of 18 and 29 years formed
the biggest group (35.8%) while the smallest
group was the oldest adults (13.2%).  About
75%  of the population have achieved about
six to 11 years of education while a small
minority did not receive any formal
education.

Energy

Table 2 presents the distribution of energy
intake of Malaysian adults. The mean
energy intake of men was higher (1776 kcal
or 74.5% of RNI) than that of women (1447
kcal or 71.0% of RNI).  In general,   energy
intake and percent RNI achievement in both
sexes declined gradually with age with
women in all age groups having lower
achievements than men.  By strata, rural and
urban respondents had similar mean energy
intakes.  By zones, Sabah achieved the
highest mean energy intake while the
Central zone had the lowest. Among the
three major ethnic groups in Malaysia,
Malays had the highest intake of energy
(1653 kcal).  When all ethnic groups were
considered, the mean energy intake of
Bumiputra Sabah was the highest (1790
kcal) and Orang Asli,  the lowest (1066 kcal).
Energy intake increased with educational
level, being lowest in the Others group (1319
kcal) and highest in the group with college/
university education.
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Table 1. Socio-demograhic characteristics of the survey population (N=6886)

Characteristics Total (N=6886) Men (n=3327) Women (n=3559)

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

Zone
  South 1,324 19.2 623 18.7 701 19.7
  Central 2,312 33.6 1,154 34.7 1,158 32.5
  East Coast 940 13.7 451 13.6 489 13.7
  North 891 12.9 415 12.5 476 13.3
  Sabah 721 10.5 355 10.7 366 10.3
  Sarawak 698 10.1 329 9.9 369 10.4

Strata
  Urban 3,682 53.5 1,800 54.1 1,882 52.9
  Rural 3,204 46.5 1,527 45.9 1,677 47.1

Age group (years)
  18-19 427 6.2 208 6.3 219 6.2
  20-29 2,039 29.6 989 29.7 1,050 29.5
  30-39 1,974 28.7 907 27.3 1,067 30.0
  40-49 1,537 22.3 767 23.1 770 21.6
  50-59 909 13.2 456 13.6 453 12.7

Ethnic Group
  Malay 3,709 53.9 1,812 54.5 1,897 53.3
  Chinese 1,590 23.1 756 22.7 834 23.4
  Indian 632 9.2 299 9.0 333 9.4
  Orang Asli SM 29 0.4 12 0.4 17 0.5
  Bumiputera Sabah 389 5.7 187 5.6 202 5.7
  Bumiputera Sarawak 384 5.5 189 5.7 195 5.4
  Other Bumiputera 153 2.2 72 2.2 81 2.3

Educational Level
  Primary school 1,427 20.7 622 18.7 805 22.6
  Lower secondary 1,472 21.4 791 23.8 681 19.1
  school
  Upper secondary 2,296 33.3 1,129 33.9 1,167 32.8
  school
  Matriculation/Form 6 359 5.2 139 4.2 220 6.2
  College/University 970 14.1 548 16.5 422 11.9
  Others 355 5.2 97 2.9 258 7.2
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Macronutrients

The mean carbohydrate intake of Malaysian
adults was approximately 232g (Table 3)
which contributed to  59%  of the total energy
intake.   By strata, rural adults had a higher
mean carbohydrate intake (240g) than their
urban counterparts (226g). Mean carbo-
hydrate intake was highest in Sabah  (258g)
and lowest in the Southern zone (224g).  The
Orang Asli had the lowest carbohydrate
intake (196g) among all the ethnic groups.
Carbohydrate intake declined with age and
a similar trend was observed for educational
level.

Malaysian adults recorded a mean
protein intake of 59g (14% of total energy
intake) and men’s intake was higher by 10g
over that of women (Table 4). Rural and
urban adults were similar in their intake of
protein. However, by zone, mean protein
intake ranged from lowest in Southern and
Central (57g) to highest in Sarawak (68g).
RNI achievement for protein intake in both
men and women was high, being above the
75th percentile. Ethnic differences were
observed with protein intake being highest
in Bumiputra Sarawak (67g) and lowest in
the Orang Asli (27g).  By educational level,
the lowest intake of protein was observed in
the Others group.

Mean fat intake was estimated to be
about 50g for the whole population while a
difference of 9g was noted between men and
women.  A similarity in fat intake was noted
for rural and urban residents (Table 5).  By
zone, fat intake was lowest in Northern zone
(47g) and highest in Sabah and Sarawak
(53g).   The youngest age group recorded the
highest intake (49g) while the lowest intake
was in the oldest age group (41g).  By ethnic
groups, Chinese had the highest fat intake
(53g) while the Orang Asli had the lowest
(18g), recording a difference of 35g.  By age
group, a decline in fat intake was observed

with advancing age but it increased with
educational level.

Micronutrients

Calcium

Malaysian adults recorded a mean intake of
about 397mg  for  calcium (Table 6) with rural
and urban adults having a similar intake.
Calcium consumption was lowest for the
youngest age group in both sexes with RNI
achievement ranging from 40-48% in women
and from 48-54% in men.  By zone, mean
calcium intake ranged from 384mg in Sabah
to 425mg in Sarawak.  Across ethnic groups,
Orang Asli had the lowest intake of calcium
(274mg) while Bumiputra Sarawak had the
highest intake (394mg) followed by the
Chinese (362mg).  An increase in calcium
intake was observed with higher levels of
education.

Iron

The mean intake of iron among Malaysian
adults was about 10.7mg with men having
a higher intake (12mg) than women (9.5mg)
(Table 7).  By age group and gender, RNI
achievement was lower in women than in
men in all age groups with the exception of
the oldest group, being <36%. RNI
achievement in men exceeded 75% of intake.
By zone, intake varied on average by about
1mg.  By ethnic group, Orang Asli had the
least iron intake (5.5mg) followed by Indians
and Other Bumiputras.  Iron intake
appeared to increase with educational level.

Vitamin C
The mean intake of vitamin C of the
respondents was about 61mg with women’s
intake being higher than that of men (Table
8).   Percentage RNI achievement for vitamin
C  was higher in men in all age groups ( 80 -
105%) compared to that of women (63-95%).
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Vitamin C intake of rural and urban adults
was similar but by zone, a difference of
almost 43mg was recorded between the
highest (Sarawak) and the lowest (East
Coast).  Among ethnic groups, Indians
showed the lowest intake of vitamin C (45mg).
By age group, vitamin C intake increased by
about 10mg from the 18-19 years group to
42mg in the 50-59 years group.  Increasing
intake of vitamin C was observed with
increasing educational levels.

Vitamin A

Vitamin A intake of Malaysian adults was
around 517μg (Table 9).  By gender, it was
higher in men (564μg) than in women
(468μg). Intake of both men and women
exceeded the 75th percentile with RNI
achievements ranging from 72-102%.  In
terms of strata, the rural adults’ intake (556μg)
of vitamin A was higher than that of urban
adults (490μg). Sarawak had the highest
intake of vitamin A (733μg) while Central
zone had the lowest intake (486μg). Ethnic
group difference was observed where intake
ranged from lowest in Orang Asli (196μg) to
highest in Bumiputra Sarawak (753μg).  By
educational groups Vitamin A intake was
lowest in the Others group (486μg).

Thiamin

The mean thiamin intake of the respondents
was 0.8mg (Table 10).  Men and women had
similar achievements of RNI across all age
groups.  Similar intakes of thiamin were seen
in all zones and by strata.  The Orang Asli
consumed the least amount of thiamin
(0.5mg) while the Chinese had the highest
(0.9mg).  A progressive increase in thiamin
intake was noted with increasing
educational status.

Sodium

Malaysian adults’ mean intake of sodium
was about 2575mg. By gender, Malaysian
men consumed about 500mg more than
women while intake was similar in rural and
urban respondents. Sarawak and Sabah
populations consumed the highest amount
of sodium while the Southern zone had the
least intake.  By ethnic group, Orang Asli
had the lowest intake of sodium (945mg)
while the Sabah Bumiputra followed by the
Chinese had the highest intake. By age
group, sodium intake ranged from the
highest in the  30-39 years group to the lowest
in the 50-59 years group.  A difference of 761
mg in mean intake of sodium was noted from
highest in the college/university group
(2734mg) to lowest in the Others group
(1973mg).

DISCUSSION

The reported energy intake of Malaysian
adults from several sporadic surveys carried
out in various communities in the last 20
years ranged from 1600 kcals to about 2300
kcals (Chong et al., 1984, Zanariah et al., 1986,
Chee et al., 1997).  The MANS found a mean
intake of energy that was lower than the
values reported in these studies.  However
these studies, while being reference points,
may not be comparable to the present study
as the dietary assessment methods used in
the latter were different, sample sizes were
relatively small and were not representative
of the total population.

Distinct differences in energy intake
were seen among geographic and socio-
demographic characteristics. The intake of
energy by Malaysian men was found to be
higher than that of women by about 300 kcal.
The estimates of mean energy intake
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reported here for men and women are below
the recommended intakes for Malaysian
adults. The differences observed between
reported and average recommendations may
be due to under-reporting of food intake by
some subjects and/or may reflect lower levels
of activity in the population. The higher
energy intake in men compared with women
is to be expected and can be attributed to the
higher proportion of lean body mass in men
who may also be more physically active. It
could also be due to the fact that women tend
to under-report their food intake (Pryer et
al.,1997).  However, when strata was taken
into consideration, gender difference
disappears which then concurs with the
study of Chee et al.  (1997) that men and
women in rural and urban areas were not
different in their energy intakes.

The decline in energy intake with age
is compatible with the reduction in energy
requirement with aging, a consequence of
reduction in basal metabolic rate due to the
loss of fat-free mass and a possible reduction
in physical activity.  By ethnic group, the
Orang Asli community had the lowest intake
of energy, a finding that reflects the poor
socio-economic status of this community.
There appears to be no improvement in
energy intake by the Orang Asli community
from that reported by Khor (1988) and Ismail,
Wong & Zawiah (1988) on Orang Asli  Semai
population.   The Bumiputra Sabah and
Sarawak appear to consume the largest
amount of energy. However comparable
studies are not available.    Lower average
energy intakes were reported for Malay and
Indian women estate workers (1538 kcal)
and urban office workers (1527 kcal)   (Chee
et al., 1996; Fatimah et al., 1996).  A recent
study on the dietary intake of women in rural
areas of Selangor found mean energy intakes
ranging from 1550 to 1581 kcal (Zalilah &
Khor, 2005).

Percentage of energy from macro-nutrients

The proportion of energy derived from macro-
nutrients has been used to assess the quality
of diet and distribution of macro-nutrient
intake of individuals (Mattison et al., 2001).
In this survey, the relative contribution of
macro-nutrients to the total energy intake of
respondents by all demographic charac-
teristics were well within dietary guidelines
for a healthy diet and met the population
nutrient goals recommended by WHO
(2003).  However, in comparison to the study
by Chee et al. (1997), Malaysian adults in
general appear to have increased their fat
derived energy intake from 23 to 27% (+4%)
while energy intake from carbohydrate
decreased during the same period from 63
to 59%. Energy contribution from protein
intake, however, has remained unchanged.

Differences in the proportion of energy
from macro-nutrients particularly from
carbohydrate and fat were observed among
ethnic groups. The highest proportion of
energy from carbohydrate was seen in the
Orang Asli (70%) while the lowest was in
the Chinese community (55%). Fat percent
energy in the Chinese was twice (30%) that
of the Indian group which could be due the
differences in cooking methods.

The distribution of energy from macr-
nutrients in the diets of Malaysians as found
in this study is also comparable to that of
Singaporeans (carbohydrate: 55%, protein:
15%, fat: 30%) and the Hong Kong Chinese
(carbohydrate: 53%, protein 18%, fat: 29%)
but proportionately less carbohydrate and
more fat than the Japanese (carbohydrate:
59%, protein: 25%, fat: 16%) (25). In
comparison to their Western counterparts,
however, Malaysians consume propor-
tionately more carbohydrate but less fat
compared to the British (carbohydrate: 45%,
protein: 16%, fat: 39%), Australians
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(carbohydrate: 45%, protein: 17%, fat: 32%)
and New Zealanders (Russell et al., 1999).

Intake of micro-nutrients

Iron intake as a percentage of RNI in
Malaysian women was below 50%  and  fell
to as  low as 30% in the youngest age group.
Various studies in the country have reported
that iron deficiency and anemia continue to
be significant problems. Tee et al. (1998)
documented that 25% of women aged 18 to
<60 years in rural areas and estates had
anemia while a survey in remote
communities in Sarawak found a high
prevalence of anemia in men >40 years and
in young women.   However, true iron
deficiency  cannot be ascertained from
dietary intake alone as individuals generally
adapt to poor dietary intake by increasing
their rate of absorption and by using body
stores to maintain equilibrium while
individual rates of absorption and losses
may differ greatly from predicted values
(Hallberg & Hulthen, 2000).  Thus, true iron
status as determined by biochemical
measures is necessary to determine the extent
of prevalence of deficiency.

Calcium intake in both men and women
across socio-demographic groups did not
meet the recommended intake.   Low calcium
intake poses a public health concern as it is
increasingly recognised that inadequate
calcium intake during the pre-menopausal
years reduces bone density and increases
risk of osteoporosis after menopause (Heany,
2000). Low calcium intake has also been
implicated as a risk factor for colorectal
cancer and hypertension (Wu et al., 2002),
the incidence of which is increasing in the
Malaysian population.

Chronic inadequacy of thiamin in the
early part of the 20th century led to beri-beri
in migrant workers in tin mines and estates.
Today, this nutritional deficiency has been

practically eliminated. Yet this study found
Malaysian adults’ intake of thiamin to be
below the recommended intake. The
generally low intake of this vitamin could
be due to the lower energy intakes reported
here.

Sodium intake has been consistently
associated with blood pressure which is a
major risk factor for coronary heart disease
and stroke (WHO, 2003).   An estimated
sodium intake >2300 mg has been shown to
be significantly related to the slope of blood
pressure increase with increasing age
(INTERSALT Cooperative Research
Group,1988). The mean intake of sodium
was higher in men than women by about
500mg  while its  consumption declined with
age.  Although rural-urban differences in
sodium intake were not obvious, it was
found to be highest in the group with the
highest educational level and in the Chinese.
Culturally, the latter group is well known
for its excessive use of soy based sauces
which are noted to be high in sodium.  It is
recommended that dietary intake of sodium,
from all sources should be limited so as to
reduce the risk of coronary heart disease and
stroke (Sacks et al., 2001).

Comparison of intakes of other
micronutrients such as vitamin A, vitamin
C and thiamine with RNI were all found to
be less than adequate in all age groups in
both men and women.  With lower energy
intake, the intake of many micro-nutrients
will be expected to decrease.  Hence the lower
intake of all these nutrients particularly in
women and with increasing age (with the
exception of vitamin C).

Strengths and limitations of the study

The strength of this study is the large
representative sample of the Malaysian adult
population from a wide range of socio-
demographic backgrounds. The main
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limitation of our study is the use of a single
24-hour recall. Multiple 24-hour recalls
would have provided better estimates of
intake, but would have also increased
respondent burden, which in turn may have
contributed to decreased participation in this
study not withstanding the cost that it may
have incurred. A limitation that cannot be
overlooked   in self-reported dietary intakes
is that food and nutrient intakes are often
under-estimated. Black & Cole (2001)
estimated under-reporting in dietary
assessment methods to be 64%,  88% and
25% of the results using diet records, diet
recall and diet history, respectively. Yet, this
study utilised well-trained nutritionists and
the interactive approach in which repeated
and skillful probing was done to help the
respondents recall as accurately as possible
all food and fluids consumed. Even so, a
high degree of under-reporting was found
in this survey.  Low energy reporters,
however, were not excluded from the present
analysis as exclusion would have biased the
data towards higher intakes. Nonetheless,
actual energy intake and hence nutrient
intakes are likely to be under-estimated.

CONCLUSION

Acknowledging the caveats of under-
reporting and  limitations of the dietary
method used, the MANS provides unique
new data on the energy and selected nutrient
intakes of the Malaysian adult population.
The study found an intake of energy that
falls short of the recommended intake in both
men and women, although intake of macro-
nutrients met the recommendations for a
healthy diet.  Intakes of micro-nutrients
studied were below the RNI with calcium
and iron being the most inadequate,
particularly in women.  Regular nutrition
surveys should be carried out to provide
valuable information on trends in food and

nutrient intake, particularly among age and
ethnically diverse subgroups of the
population. Future studies are needed to
explore the associations between diet and
chronic diseases among Malaysians and
finally, continued nutrition monitoring is
needed to assess public adherence to dietary
recommendations.
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