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Abstract 

This paper gives an overview of nutrition research 
in Malaysia, from the beginning of the century when inves
tigations into the etiology and pathology of beri-beri 
were actively pursued. Following this pioneering work in 
the Institute for Medical Research, studies into other 
vitamin and nutrient deficiencies were carried out by 
various investigators. These studies into the nutritional 
status of communities continued up to the present time, 
covering various communities and locations in the countr:y. 
There has been significant advances in the parameters 
studied and the tools employed. Definite changes in the 
prevalence of specific nutrient deficiencies afflicting 
the communities have been observed. Warld--wide interest ir. 
the relationship between diet and coronary heart disease 
also generated considerable amount of research activities 
in the country from the 1960·s. Studies continued up to 
the present time, and findings have shown that this is 
also a problem amongst the more affluent segments of the 
population. Interest in the nutrient content of local 
foods was already evident in the early part of the cen
tury, and a great deal of work was carried out in the 
1930's and 40's. However, it is in recent years that 
greater emphasis has been given to this, and nutriE~nt 

analysis undertaken on a more systE~matic approach. An 
inter-institutional collaborative programme has succeeded 
in compiling a fairly comprehensive food table in 1988. 
Over the years, major advances have been made to the 
techniques for nutrient analysis, particularly for vita
mins and minerals. studies into toxicants in foods is, on 
the other hand, a relatively new area of research in the 
country. Increasing consumer awareness on food safety has 
prompted studies into various food contaminants, including 
aflatoxin, heavy met~als, boric acid, food colours and 
other additives. 
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1 Introduction 

Documentation of nutrition research in Malaysia 
dates back to before 1900, when investigations into the 
etiology and pathology of beri-beri were actively pursued 
in the Institute for Medical Research (IMR). This pioneer
ing work on what was later discovered to be due to a 
vitamin deficiency in the diet, stimulated a great deal of 
interest into other vitamin deficiency disorders. In the 
years that followed, the Institute continued to play an 
active role in nutrition research. Other institutions also 
contributed towards the characterisation and understanding 
of the nutritional problems in ~he country. Studies were 
carried out into other vitamin deficiencies, including 
xerophthalmia, rickets, pellagra, and angular stomatitis, 
as well as other nutrient deficiencies e.g. protein-energy 
malnutrition, nutritional anaemia and goitre. 

Nutrition research in Malaysia took on new dimen
sions in the 1980's. Various other institutions in the 
country took on greater participation in nutrition re
search. There has been wider coverage of communities, and 
nutrition studies took on greater depth and scope. Changes 
in methodologies are also clearly evident. Furthermore, 
there is a definite change in the trends in nutrition re 
search, with the change in the pattern of food and nutri
tional problems in the country as a result of socia-eco
nomic developments. 

This paper gives an overview of nutrition research 
in the country, from the beginning of the century to the 
early 1990's. For each area of research, advances or 
changes over the years are discussed. The discussions rely 
mainly on the bibliographic compilations of nutrition 
research in the country previously published by the IMR 
(Tee, 1980; 1984), as well as more recent publications. It 
would not be possible nor desirable to cite all reports in 
this paper due to the limitation of space. Thus only a 
minimal number of references are cited, and most of these 
are reviews of specific topics. 

2 Community nutrition studies 

2.1 Assessment of nutrit,ional status of communities. 

Early investigators had already placed emphasis on 
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the assessment of nutritional status of communities. 
Several nutrition surveys of various communities in Penin'
sular Malaysia were reported from the 1930's to the 50's. 
This emphasis continued into the two decades that fol
lowed. Most of the studies were in the rural areas, and 
several comprehensive surveys of various communities in 
Sarawak, including the aborigines were also documented. 

From the 1980's, researchers continued to monitor 
the nutritional status of the population through various 
studies. Communities in Sabah were also studied through 
several comprehensive surveys. In recent years, several 
more institutions have also undertaken studies in this 
area. Most of these are the recently established local 
universities. Hence, even though there has been no large 
scale national nutrition survey, all these studies havE' 
contributed towards a better understanding of the nutri
tional status of the communities. Tee and Khor (1986) and 
Tee (1991a, 1991b) have recently reviewf~d the current. 
nutritional status of Malaysians. In the m'J.lti·-authored 
country paper prepared for the Internat ional Confen~nce on 
Nutrition orga~ised by the FAa/WHO, a thorough review of 
the nutrition situation has been given (Tee and Cavalli
Sforza, 1992). The paper also gives a description 3r..d 

analysis of factors affecting the n~tritional status of 
communities as well as the programmes and interventions 
that have been carried out. 

An important development in this area is the imple 
mentation of the National Nutrition Surveillance System by 
the Ministry of Health in 1932. Various health and nutri
tional indicators have been collected to provide a nat~on

al nutritional profile of the reference used. Varyin~ 

references, usually from western countries, were used .~ 

studies prior to 1960. Subsequently, the Harvard Standard 
was used by m0 s tinv est i gat 0 r s . I n r e c e' n t yea r s , more 
investigators are using the NCHS reference recommended by 
WHO. At the same time, various efforts have been made to 
derive a reference based on the Malaysian population. 

Clinical examination has also been an importa~t 

part of surveys over the years. This is especially promi
nent in earlier studies when diagnosis of nutrient defi
ciencies had to rely on this since biochemical determina
tions were minimal. 
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In the early studies, biochemical determinations 
were seldom a part of the surveys. Even if they were 
included, these were confined to haemoglobin determina
tion. In later studies, several biochemical determinations 
were employed by some investigators with the required 
laboratory backing. The parameters frequently determined 
were haemoglobin, serum total protein and protein electro
phoresis, serum vitamin A and carotene, and urinary urea, 
creatinine and hydroxyproline determination, as well as 
stool examination for helminth ova. In recent years, 
biochemical determinations remain confined to a few labo
ratories with the necessary facilities. 

Food consumption data were also collected in the 
earlier studies in the country. Adequacy of intake was 
compared to western references or those from WHO. From the 
1960's, a great deal more data on food consumption and 
pattern have become available. Computed intake have fre
quently refered to the RDA suggested by S.T. Teoh in 1973. 
In some recent as well as on-going investigations, data on 
food consumption of urban communities are also being 
collected. Other related data documented are the numerous 
reports on food habits, infant and young child feeding 
practices and the socio-cultural aspects of food and 
nutrition. An important development in relation to this is 
the initiation of studies into energy requirements of 
communities in recent years. 

Early studies had already emphasised the multi
factorial nature of the malnutrition problem and thus, 
most of these examined the socio-economic background of 
the communities. This aspect continued to be given empha
sis in recent studies, in order to understand the ecology 
of each community. 

2.2 Studies on specific nutrient deficiencies 

Protein-energy malnutrition 

Cases of clinically manifest protein-energy 
malnutrition have rarely been reported in surveys of 
community nutrition status. In a seriE~s of studies of 
poverty villages in Peninsular Malaysia by the IMR, in 
which a total of 3,584 persons were examined clinically, 
no such cases were encountered. Nevertheless, considerable 
amount of mild to moderate malnutrition occurs in various 
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rural and urban communities. A relatively high prevalence 
of chronic undernutrition ("stunted") and "undE~rweigr:,t" 

amongst rural pre-school and school children have been 
reported in various studies, based on anthropometric 
measurements. The prevalence of acute malnutr1tion 

("wasted") and severe chronic undernutrit.ion ("stuntE!d" 
and "wasted") were, however, minimal. Various studies have 
shown that growth achievement of rural children was clear
ly lower than that of their urban counterparts. Growth 
achievement of the latter group of children, particularly 
height for age, was found to approximate the NCHS median. 
It is thus clear that rural children have not had the 
chance to reach their full growth poten1:ial, but when 
given adequate food and an improved environment, they wi I 
certainly grow the way their urban peers do. 

Vitamin 81 deficiency 

The earliest nutrient deficiency investigated in 
the country was beri-beri, actively pursued at the begin
ning of the century. Extensive reports on studies into ~he 
etiology and pathology of the disease were already doc~
mented by H. Wright in 1902, the first director of t~e 

newly established IMR. This work was carried on by t~e 

three subsequent directors of the Institute, C.E. Daniels, 
H. Fraser and A.T. Stanton. Voluminous literature on t~e 

subject, documented by these and other investigators in 
the country were already available by 1920. The testing of 
the various hypothesis on the etiology of the disease, how 
the disorder was connected with rice in the diet, a~d 

finally the establishment of the reiationship between 
vitamin 81 and the disease have all been documented n 
these reports. After this peak period of activities n 
beri-beri research, reports on the subject dec':"ined. i3y 
the 1960's, the problem appeared to have been large'y 
overcome, as no further reports on the subject were doc~
mented. 

Vitamin A deficiency 

Vitamin A deficiency was actively invest~gated ~n 

the country around ~he late 1920's, after the commotion 
created by vitamin 81 deficiency had been somewhat re
solved. In the three decades that followed, several other 
reports on the deficiency were documented. These were all 
based on clinical observations of communities, and hence 
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only those with manifest keratomalacia were detected. Suc 
cessful treatment with vitamin A rich foods were also 
reported. In the 1960's and 70's, biochemical determina
tion of serum vitamin A and carotene began to be carried 
out in selected laboratories (Tee, 1992). 

The vitamin A deficiency problem conti~ued to be 
given emphasis in the eighties. In the nutrition surveys 
discussed earlier in this paper, examination for clinical 
signs of this vitamin deficiency were often carried out. 
However, biochemical data on vitamin A status are still 
relatively scarce since few laboratories are equipped to 
carry out the determination. More importantly, this is 
related to the problem of obtaining sufficient blood from 
children for the determination. 

Nutritional anaemia 

Although the earliest documented study on nutri
tional anaemia in the country was in the early part of the 
century, literature on the subject was scarCE:? for two 
decades. It was only from the thirties that momentum in 
this area of research picked up. Some of the studies of 
nutritional status of communities discussed in the previ
ous section had looked into the prevalence of anaemia. 
Diagnosis was mainly by haemoglobin determination, and 
sometimes by blood picture examination. The period of most 
active research in nutritional anaemia is probably the 
1950's, when P.W.G. Tasker of the IMR documentec numer~us 
studies carried out on various communities, mainly amongst 
pregnant women. 

In the 60's and 70's, anaemia prevalence contin~ed 
to be given emphasis by various investigators studying the 
nutritional status of communities. Due to the constraint 
of laboratory facilities, many of these still re ied 
solely on haemoglobin determination and clinical examina
tion for the diagnosis of the disorder. However, a few 
laboratories were able to include other biochemical param
eters in their studies such as various blood indices, 
serum iron and transferrin saturation levels. As with ~he 
vitamin A determination problem, the small volume of blood 
available from children usually did not permit these 
determinations to be carried out during field nutrition 
surveys. In recent years, following developments in diag
nosis methodology elsewhere in the world, other biochemi
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cal parameters are being employed, including serum ferr~
tin and serum folate levels. However, the general situa
tion regarding biochemical diagnosis of anaemia in most 
laboratories have not changed much compared to the 70's. 

Nutritional anaemia appears to remain a problem of 
considerable magnitude in the eighties, particularly among 
chi ldren and dur ing pregnancy, as seen from the var iou8 
surveys carried out in recent years (Tee, 1985). A recent
ly concluded study by the IMR examines the impact on 

growth and iron nutritional status of alternative inter
ventions in anaemia associated with hookworm disease. The 
effects of iron salt supplementation and hookworm eradica
tion were studied in a group of primary school children. 
Another study on anaemia examined the effect of iro;} 
supplementation on mental ability and scholastic perforn
ance of school children. 

Endemic goitre 

Studies into iodine deficiency goitre appear to 
have a relatively late start in the country. F11thouqh 
Vickers and Strahan in 1936 had reported on the incidence 
of goitre in Kedah, few studies in this area were dOC'l

mented after that. The report of I. Polunin in 1951 on 
goitre amongst Malays and aborigines was the only other 
documentation available prior to 1970. This lack of llter
ature on the subject is also because the problem is rela
tively less prevalent than other nutritional problems 
discussed above, particularly in Peninsular Malaysia. 

Several reports on goitre were documented from the 
1970's up to the present time. These were mostly on commu
nities in Sarawak, where the problem is now known to be of 
a considerable magnitude. The prevalence, etiology and 
pathology of the problem in this East Malaysian state are 
highlighted in a review by Tan (1982). To obtain rece~t 
data on the prevalence and etiology of the problem in 
Kedah, the IMR has just concluded a study of 1,075 sub
jects in 7 villages in the state. Whereas biochemical 
tests were minimal in the early studies, a host of these 
determinations have been carried out in these rece~t 
studies. These include T3, T4 and TSH assays in serum, and 
iodine and thiocyanate estimations in urine. 
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Other nutrient deficiencies 

Other vitamin deficiencies studied in the early 
years include pellagra (niacin deficiency), a condition 
termed as "burning feet", vitamin B2 defic~Lency, and 
scurvy (vitamin C deficiency). These deficiencies did not 
appear to be important nutritional problems in the 60's 
and 70's, as well as in the 80's, as there were no further 
reports on these disorders. 

Diet and coronary heart disease 

Studies into overnutrition and associated disorders 
are relatively recent undertakings in the country. No 
reports in this area were documented prior to 1960. World
wide interest in the relationship between diet and coro
nary heart disease (CHD) also generated some research 
activities in the country from the 60's. Several studies 
on serum lipid levels of Malaysians by Y.H. Chong and co
workers of the IMR and other researchers showed that th~s 
was also a problem amongst the more affluent segments of 
the population. Comparative studies of Orang Asli in the 
deep jungle and those in the periurban and jungle-fringe 
have revealed low levels of serum lipids and absence of 
CHD in the former group, while the latter tend to have 
higher serum cholesterol and blood pressure values. Stud
ies in the area have continued up to the present ~ime. In 
1988, the IMR reported a study of coronary risk factors 
among 406 Malaysian male executives in two urban areas, 
namely Kuala Lumpur and Petaling Jaya. Risk factors sur
~eyed included hypertension, hypercholesterolemia, smok
ing, obesity, diabetes, high density lipoprotein (HDL) 
cholesterol, hypertriglyceridemia and hyperuricemia. These 
were found to be widely prevalent with more than half 
(51.5%) of the sample having one or more risk factors. 

A great deal of improvement in the methodology for 
the determination of serum lipids have been introduced 
over the years. To cope with the increasing demand for 
these analyses, an automated method have also been estab
lished in the IMR since 1976. In recent years, the intro
duction of HDL-cholesterol determination has improved the 
assessment of CHD risk. Two recent publications of the iMR 
(Chong and Ng, 1985; Chong, 1986) report on current under
standing of the problem. 
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A great deal of attention has recently been g~ven 
to studies into the role of dietary fats and oil in rela
tion to CHD. Several nutritional and biochemical studies 
on the use of palm oil as a dietary fat were carried out 
by the IMR. The digestibility, absorption and utilisation 
for growth of refined, bleached and deodorised palm oil 
and its fractions were studied using alb~no rats. The 
safety of consumption of these oils when heated was also 
examined. Several studies carried out by PORIM on experi
mental animals have shown the anti-thrombotic and the lack 
of atherosclerotic effect of palm oil. Studies have alsc 
shown that palm oil was able to prolong latency period 
prior to tumour progression and lower tumour yield. More 
recently, a human feeding trial to assess the effects of 
dietary palm olein on serum lipid levels ~n 80 volunteers 
was completed by the IMR. It was shown that palm olein is 
not hypercholesterolemic and may even have beneficial 
effects on the levels of serum cholesterol and LDL-choles
terol when included in the habitual diets. Results of sO~le 

of these studies are given in recent publications of PORIH 
and IMR (Chong, 1987; Ng, 1989). 

4 Studies on food composition 

4.1 Nutritional evaluation of local foods 

Interest in the nutrient content of local ~oods was 
already evident in the early part of the cent~ry, as 
indicated by the report of A.T. stanton in 1923. Most of 
the work on the subject, however, were carried out in the 
1930's and 40's. A number of reports on the analysis of 
selected food items and nutrients, particularly selected 
vitamins and minerals were reported. A few food composl
tion tables were also published. From the 50's, reports 
on the subject were relatively fewer in number. Neverthe
less, work carried on, and most of the data were generated 
from the IMR laboratory. A more detailed review of the 
nutrient analysis of food during the pre-eighties period 
have been reported (Tee, 1981). 

Over the years, major advances have been made to 
the techniques for nutrient analysis. For instance in the 
analysis of vitamins, perhaps the most fascinating gro~p 
of nutrients studied, dramatic changes have been made. For 
most vitamins, earlier work had employed biological assay 
procedures, Generally, by the late 1930's, these were 
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replaced by colorimetric, titration and fluorometric 
procedures. Aside from reducing the analysis time, these 
were also more precise and reproducible. With regards to 
mineral analysis, there were less dramatic changes. 
Nevertheless, generally, methods had changed from the 
earlier gravimetric to the less tedious volume~ric and 
colorimetric methods. In the analysis of proximate compo
sition of foods, procedures had remained essentially the 
same over the years. Details of these advancements in 
nutrient analysis techniques have been previously de
scribed (Tee, 1981). Another notable development in this 
field of research prior to the eighties is the analysis of 
fatty acid composition and cholesterol content of foods by 
the IMR in the 70's. These studies were carried out at the 
time when the Institute was very much interested in the 
role of dietary fats in coronary heart disease discussed 
above. The laboratories at the Palm Oil Research Instit~te 
of Malaysia (PORIM) in Bangi are now probably the best 
equipped in the country for lipid analysis. 

In recent years, there has been even greater empha
sis on nutrient analysis of foods, leading to increased 
activities in this field. More institutions in the country 
are playing a more active role in the generation of food 
composition data. The range of nutrients analysed have 
expanded. For example, amino acid composition of foods 
have been given prominence, and for the first ti~e, work 
on the analysis of folate content of local foods were 
carried out. Whereas earlier studies had concentrated on 
raw foodstuffs, current analysis programme also includes 
the analysis of cooked foods, whose composition data is in 
increasing demand. There has also been greater emphasis 
on quality of food composition data. In relation to this, 
it is noteworthy to mention the establishment of l s 
with institutions in other countries, for example through 
ASEAN Food Data Network and Asiafoods. 

An important development in this area is the initi
ation of a programme by the IMR in the early eighties to 
compile and update food composition data for use in the 
country. As a result, nutrient analysis of foods has 
taken on a more systematic approach. Hence, whereas most 
earlier studies had analysed only a limited number of 
nutrients, recent activities are aimed at producing com
plete nutrient data for the food table. An important 
consequence in this regard is that the analysis programme 
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is a collaborative effort between the IMR, the Food Tech
nology Division of the Malaysian Agricultural Research and 
Development Institute (MARDI), the Faculty of Food Sciencl::! 
and Technology of Universiti Pertanian Malaysia (UPM), and 
the Department of Food Science and Nutrition of Universiti 
Kebangsaan Malaysia (UKM). Based on a preliminary food 
table published in 1982, systematic analysis of foods has 
been carried out and an update to the table has been 
published in 1985. This inter-institutional team laboured 
on and recently completed the compilation of a more com
prehensive table which includes nutrient composition for 
over 500 raw and processed foods, as well as 200 cooked 
foods (Tee et al., 1988). The IMR is current undertakin] 
further studies in this area, paying particular a~tention 
to groups of local foods for which information is lacking, 
nutrients which have not been sufficient attention, as 
well as studies on analytical methodologies. Effort will 
also be made to improve the management, storage and re
trieval of the large number of data now available. Some of 
the on-going studies include determination of dietary 
fibre, available carbohydrates, and improved methodologies 
for analysis of carotenoids and vitamin A. 

Further improvement to the methods of nutrient 
analysis have been made in recent years. Although for most 
nutrients the techniques have remained essentially the 
same as those in the 70's, refinement to methodology, 
especially with to vitamin analysis are evident. 
In addition, there is more usage of instrumentation and 
semi-automation in the procedures. Some laboratories have 
also been able to make use of the much talked abou~ HPLC, 
although data from the use of such instrument are still 
scarce (Tee, 1990). 

4.2 Toxicants in foods 

Studies into toxicants in foods is a relatively new 
area of research in the country. With the outbreak of 
Turkey 'X' disease in England in 1960, and the subsequen: 
discovery of aflatoxin as the causative agent, investiga 
tors in the country also turned their attention towards 
this toxicant. Several reports on the chemical identifica
tion and analysis of aflatoxin in local foods were docu
mented by Y.H. Chong and co-workers and G.F.J. Hoir in the 
60's. Reports on aflatoxin contamination of foods were few 
and far in between after that. However, in recent years, 
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there appears to be renewed interest in the subject (Mat 
rsa and Tee, 1984; Tee and Siti Mizura, 1984), and re
search is expected to pick up again in the near future. 

Another food toxicant that has received attention 
from investigators in recent years is lead. Several re
ports have been documented and a study of this contaminant 
in 80 food items from 11 food groups was recently reported 
by the IMR. Yet another food contaminant studied is boric 
acid, an illegal food additive used by some food proces
sors. The IMR completed a comparative study of three 
methods for the analysis of boric acid last year, and a 
survey of the extent of contamination in a variety of 
commonly consumed foods (Siti Mizura et al., 1991). 

Increasing consumer awareness on food safety has 
prompted various other studies into food contaminants in 
recent years. These include reports on various anti-nutri
tive factors in foods (particularly legumes), other heavy 
metals such as mercury, and food additives, including 
colouring matters and nitrates and nitrites. In this 
regard, there has also been increasing interest on the 
association between diet and cancer development. 

5. Future thrust areas 

Studies on the nutritional status of communities 
will continue to be of concern to nutritionists in the 
country. The government is continuing with its socio
economic development programmes, and there is a qreat deal 
of emphasis on poverty eradication under the Sixth Malay
sia Plan. There is therefore a need to continue ':0 mo~itor 

the nutritional status and update our knowledge on the 
nutritional problems of the communities. The emphasis will 
continue to be given to rural agriculture communities, 
including those in Sabah and Sarawak. A collaborative 
study between the IMR, UPM and the Ministry of Health on 
the nutritional status of the major functional groups in 
the country has been planned for 1992 to 1995. The first 
phase of the study will cover various rural poor comm~ni
ties engaged in the major agricultural crops. 

Nevertheless, as seen from some of the studies 
planned for the next few years, there is a definite move 
towards studying the underprevileged urban households as 
well. Another area that will gain further importance is 
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studies into the nutritional status of the elderly. Malay
sia will participate in a multi-centre study on nutrition 
and the elderly proposed by SEAMEO-TROPMED. 

Growth retardation resulting from protein-energy 
malnutrition will continue to be a problem of considerable 
magnitude, particularly amongst children. Anaem~a, and 
another persistent problem, vitamin A deficienciy, will 
continue to receive a great deal of attention. Goitre, 
particularly in Sarawak and Sabah, will continue to be 
given emphasis. There is a need to monitor national food 
consumption on a regular basis. In all these areas, there 
is expected to be improved diagnostic procedures, particu
larly with regards to biochemical analysis. In the other 
extreme, the problems associated with overnutrition will 
also be studied. More data on obesity, hypertension and 
coronary heart disease are expected to become available. 
In this regard, the Government has launched a national 
programme for the control and prevention of CHD. 

Clinical nutrition research in the IMR is being 
strengthened in the 6th MP period Two medical officers 
have recently been recruited to intensify research in this 
area of nutrition. A WHO consultant in clinical nutrition 
has also been appointed to assist in the task and he has 
commenced his appointment since July 1991. A new dimension 
in nutrition research in the IMR is expected to emerge 
from these new inputs. 

Activities in nutrient analysis of foods are ex
pected to continue, and on-going studies are expected to 
provide further data for a wider range of foodstuffs as 
well as nutrients. Methodologies in this area will contin
ue to undergo refinement and improvement, in line with the 
goal of obtaining quality food composit:ion data.. Non
nutrient components of foods, including food toxicants, 
will be given greater attention in the coming years, since 
there is still a great deal of gaps in our knowledge in 
this area. 
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