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Protective effects of tocopherol and tocotrienol
supplementation against exercise-induced oxidative

protein damage

1Eric H Witt, 2Abraham Z Reznick, Lester Packer

IDepartment of Molecular and Cell Biology, University of California, Berkeley,

CA, USA

2Department of Morphological Sciences, Faculty of Medicine and Rappaport
Institute for Medical Research, Technion, Haifa, Israel

Introduction

Physical exercise causes up to a
20-fold increase in whole-body oxygen
consumption (1) and up to a 200-fold
increase in oxygen consumption in the
exercising muscles (2). It has been
established that there is an electron
leak in the mitochondrial electron
transport chain which may allow the
production of superoxide (3-5), so at
the increased levels of oxygen
consumption seen during exercise, an
increase in superoxide production
might be expected. In addition,
ischemia-reperfusion mechanisms (6,7]
that induce formation of reactive
oxygen species (ROS) may be initiated
during exercise, due to shunting of
blood away from non-exercising areas,
and/or due to local hypoxia in the
exercising muscles themselves. Thus,
much effort has been directed at
detecting exercise-induced oxidative
damage, and at preventing such
damage through enhanced antioxidant
nutrition. The present paper willl
examine some of these investigations,
directed at detection of damage to
lipids, nucleic acids, or proteins, and
report on our recent work on the detec-
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tion of exercise-induced oxidative
damage to protein, and the effects of
tocopherol and tocotrienol supplemen-
tation.

Effects on lipids

Evidence of lipid peroxidation can
be obtained in a number of simple
ways, such as the assay of thibarbi-
turic acid reactive substances (TBARS)
or expired breath pentane; thus, effects
of exercise, training, and antioxidant
manipulation on lipids of a number of
tissues have been extensively studied.
Lipid peroxidation has been shown to
occur in muscle and liver of exercising,
untrained animals (8,9}, and expired
pentane measurements indicate that it
also occurs in exercising humans (10).
The amount of peroxidation is depen-
dent on the intensity of the exercise
and the state of training of the
subjects — Lovlin et al. found no
increase in plasma lipid peroxidation
during exercise in humans at 40% and
70% VO, ., but detected an increase
at 100% VO,,,... while in two studies
in humans using similar exercise
protocols, plasma lipid peroxidation
was not detected in one (11), but was



detected in another using less well-
trained subjects (12). It should be
noted that the majority of studies in
this area have used plasma lipid perox-
idation as an indicator of oxidative
damage due to exercise, but conclu-
sions based on plasma lipid peroxida-
tion cannot be extrapolated to muscle
or other tissues.

Deficiency of the antioxidant nutri-
ent a-tocopherol decreases exercise
time to exhaustion in rats (8, 13, 14);
exercising a-tocopherol-deficient
animals experience greater lipid peroxi-
dation as evidenced by expired breath
pentane (15), though at exhaustion
lipid peroxidation products in muscle
and liver are at the same levels as in a-
tocopherol-sufficient animals (8}). Since
a-tocopherol is the major chain-break-
ing antioxidant in membranes (16),
these results indicate that exhaustion
during prolonged exercise may be
related to a disruption of membrane
integrity, which occurs more quickly in
animals that are deficient in a-toco-
pherol. This implies that supplementa-
tion with a-tocopherol might decrease
exercise-induced membrane damage
and prolong the time to exhaustion.
Supplementation of humans with «-
tocopherol at levels of 300-600 mg/day
has resulted in decreased breath
pentane during submaximal exercise
(10) and decreased plasma lipid peroxi-
dation during exercise (12}, and a-toco-
pherol-supplemented rats exhibit less
exercise-induced lipid peroxidation
compared to non-supplemented
animals (17). However, studies of rats
supplemented with a-tocopherol (18)
indicate no increase in exercise
endurance in supplemented vs. non-
supplemented animals, nor did human
swimmers supplemented with «a-toco-
pherol exhibit an increase in swimming
speed compared to non-supplemented
swimmers (19, 20). In contrast to these
studies, an increase in swimming
endurance time to exhaustion has been
observed in mice supplemented with «-
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tocopherol (21). Thus, deficiency of a-
tocopherol is clearly deleterious to both
performance and protection of
membrances from lipid peroxidation
during exercise, while supplementation
with a-tocopherol protects membrances
from exercise-induced lipid peroxida-
tioh: its possible effects on enhancing
endurance performance are yet to be
clearly delineated.

Effects of nucleic acids

All cellular components are poten-
tial targets for damage by ROS.
Because of their central role in infor-
mation storage and transfer, nucleic
acids are an especially important
component. However, studying exer-
cise-induced damage to nucleic acids is
not as easy as studying lipid damage.
Blood levels are quite low since red
blood cells are anuclear. Examination
of tissue levels, in humans, involved
taking biopsies and extraction of DNA
or RNA; at present, such studies
remain to be done. A more practical
method of examining oxidative damage
to nucleic acids is to monitor damaged
bases excreted in the urine, before
and after exercise. In one study which
we have reported previously (22),
moderately trained subjects were asked
to exercise for 90 minutes at 65%
VO, .., on a cycle ergometer, before
and after one month of daily supple-
mentation with an antioxidant mixture
containing 533 mg of «-tocopherol, 100
mg of vitamin C, and 10 mg of B-
carotene. Urine was collected before
and after exercise and analysed for 8-
hydroxyguanosine, an oxidised RNA
base found in the urine after oxidative
stress (23). No increase was seen with
exercise, and antioxidant supplementa-
tion had no effect either on resting or
post-exercise urine concentrations of
this damaged base. While the results of
this study were negative, this method
remains a promising approach for
further studies, perhaps involving more
intense or prolonged exercise. Direct



examination of DNA and RNA in tissues
is feasible in animal studies. Clearly
there is a need for further investigation
in this area.

Effects on protein

A third important cellular compo-
nent that is subject to oxidative
damage is protein. The side chains of
the amino acids histidine, lysine, argi-
nine, and proline, are subject to metal-
catalysed oxidation, producing protein
carbonyl groups which can be detected
by several methods (24,25). We have
previously reported (22) that rats
subjected to endurance training exhib-
ited muscle protein carbonyl levels over
double those seen in untrained control
animals, while liver protein carbonyl
concentrations were unaffected by
training. Muscle protein carbonyl levels
returned to normal in rats allowed to
detrain (i.e., trained then sedentary).
These results indicate that chronic
exercise results in an oxidative stress
to cellular proteins whose effects are
cumulative and are not completely
counteracted by cellular antioxidant
defences or mechanisms for the
removal of damaged proteins;
however, the effects appear to be
reversible.

Recently we examined the protein-
damaging effects of a single bout of
exhaustive exercise in untrained rats.
Sprague-Dawley rats (Bantin and King-
man, Fremont, CA) were placed on
three diets: normal (60 mg dl-a-toco-
pherol acetate/kg diet) (n=11), «a-toco-
pherol-supplemented (20,000 mg dl-a-
tocopherol acetate/kg diet) (n=11), or
supplemented with a combinaion of a-
tocopherol and «-tocotrienol in an
extract of palm oil (3750 and 6700
mg/kg diet, respectively) (n=9). dl-a-
tocopherol acetate was a kind gift of
Roche Vitamins and Fine Chemicals
(Nutley, New Jersey), and the combina-
tion of a-tocopherol and a-tocotrienol
used in these experiments was gener-
ously supplied by the Palm Oil
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Research Institute of Malaysia. After
three weeks on the diets, half of each
group was run to exhaustion on a
treadmill (15% grade, 30 m/min) as
described previously (8). The rats were
killed immediately after exercise and
the gastrocnemius muscle was
removed and frozen in liquid nitrogen.
Protein carbonyl concentrations in
these muscles were determined by the
method of Levine et al. (26). Our
purposes were (i) to examine the effects
of a single bout of exhaustive exercise
on muscle protein carbonyl levels; (ii) to
determine whether a-tocopherol
supplementation has any protective
effect on muscle proteins and (iii) to
determine if a-tocotrienol has a protec-
tive effect greater than that of a-toco-
pherol. We used a-tocotrienol because
we have found that, in vitro, it is a
much more effective antioxidant than
a-tocopherol (27).

It was found that a single bout of
exhaustive exercise caused an 18%
increase in the concentration of protein
carbonyls in gastrocnemius muscle of
the animals on normal diet (p <0.10),
but only an 8% and a 6% increase in
the muscles of animals on a-tocopherol
or a-tocopherol and «-tocotrienol,
respectively (n.s.) (Figure 1). In addi-
tion, even at exhaustion, protein
carbonyl concentrations were about
25% lower in both a-tocopherol and (a-
tocopherol + a-tocotrienol) supple-
mented animals compared to normal
resting animals (p <0.05 and p < 0.10,
respectively). These results indicate
that a single bout of exhaustive exer-
cise produces an oxidant load that
overwhelms the muscle cells’ antioxi-
dant defences, leading to protein
damage, but if these defences are
supplemented such damage can be
completely prevented. In addition, it
appears that some of the protein
carbonyl formation occuring even in
sedentary animals can be prevented by
supplementation with a-tocopherol
and/or a-tocotrienol. Finally, these



results indicate that a-tocotrienol was
as effective in preventing oxidative
damage than a-tocopherol, though not
more effective, at least under the condi-
tions of this study.

Conclusions

Moderate physical exercise has
been shown to be, on the whole,
healthful and beneficial. However,

numerous studies indicate that intense
exercise, especially in untrained
subjects, leads to oxidative damage to
lipids. New evidence points to a damag-
ing effect on muscle proteins, as well.
Effects on nucleic acids remain largely
unexplored. The protective effects of
supplementation with a-tocopherol are
also clearly established by a number of
investigations. Thus, while exact rela-
tionships between such factors as exer-
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429



cise intensity, duration, state of train-
ing, and aging remain to be elucidated,
it appears that at least some of the
possible deleterious effects of exercise
may be ameliorated through enhance
intake of a-tocopherol and/or a-
tocotrienol; in this way, the positive
effects to exercise can be enjoyed while

the possibly damaging

effects are

minimised.
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Sports nutrition: present status and future prospect

in China

Jidi Chen

Institute of Sports Medicine, Beijing Medical University, Beijing 100083, China

Introduction

The integration of adequate exer-
cise and rational nutrition is one of the
most important component to keep
people’s health, it also enhances the
ability to adapt physical stress. Thus,
it helps to improve people’s physique
and quality of life.

Sports nutrition studies started
mainly on the surveys of nutritional
status of elite athletes in the early
1960s. Great importance has been
attached to sports nutrition since the
research results were closely related to
improve athletes’ physical performance
and health in the last decade. The
Research Division of Sports Nutrition
attached to the Institute of Sports
Medicine of Beijing Medical university
was established in 1985. Sports
nutrition course has been set for the
students majoring in biological
sciences at the Institute of Physical
Education. Many young scientists and
graduate students are joining in the
research activities of sports nutrition.
Besides, the international academic
interchanges promotes the develop-
ment of this branch of science.

Role of sports nutrition

The main tasks of sports nutri-
tion at present in China can be
described as follows:
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1. To study the specific nutrition
metabolism and requirement of
athletes in different age-groups and
sports events.

2. To monitor the nutritional status
(including both nutritional deficien-
cies and overnutrition) and to
develop strategies and interven-
tions to prevent the nutritional
problems.

3. To find out the relations between
nutritional factors and sports
diseases such as overtraining,
anaemia, and low immunity of
athletes etc.

4, To adopt measures for nutritional
provisions to athletes training
under special conditions such as
weight reduction and intensive
competition etc.

5. To make full use of natural
resources such as wild plants and
Chinese herbs and medicine in
China in formulating “sports bever-
ages and foods” for athletes to
improve their health and perfor-
mance.

6. To integrate nutrition and exercise
prescriptions for the prevention
and treatment of chronic diseases
such as CHD etc.

In achieving the goals mentioned
above, the following studies have been
conducted regularly:

11



Investigation on nutritional
intake, metabolism, performance,
and health status of athletes
during collective teams training
and at competition site or in the
community.

Studies on nutritional biochemistry
and physiology of both humans
and animals under strictly
controlled experimental conditions
in laboratory to find out the mecha-
nisms of the effects of overnutrition
and nutritional insufficiencies on
physical performance and recovery.

Establish animal models of
marginal or serious nutritional defi-
ciencies or imbalances and identify-
ing their effects on exercising
organisms especially on the early
and sensitive signs or lesions ol
nutritional problems.

Attach more importance on the
basic research of medical biology
(immunology, cytobiology, and
molecular biology) and biochem-
istry, so as to provide a wide solid
theoretical basis in prevention and
treatment of nutritional problems.

Accomplishments in sports
nutrition

The main achievements of sports

nutrition in China at present are as
follows:

1.

Guidelines on the recommended
dietary allowances (RDA) of Chinese
athletes has been established on
the basis of a series of systematic
studies on nutritional metabolism
and requirements of athletes.
Physical exercise training increases
the need for energy, protein, potas-
sium, magnesium, iron, zinc, and
some of the vitamins.

The major nutritional problems
have been identified through peri-
odical monitoring of nutritional
status of athletes:

i. Energy and protein intakes were
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sufficient for the majority of
athletes investigated except
those who were on weight -
control regimes.

ii. The intake of fat exceeded the
RDA, and the incidence of
hypercholesterolemia (>5.69
mmol/L) was 13.3% in adult
and 2.2% in adolescents,
respectively, from 253 athletes
investigated which draws atten-
tion.

iii. Although the total intakes of
calcium and iron were
adequate, the milk calcium and
heme iron were inadequate.
The incidence of iron - defi-
ciency anaemia was high and
some athletes also showed low
serum zinc and copper. Some
athletes had inadequate intakes
of vitamin A, B1l, and B2 as
reflected by serum vitamin A
levels and enzyme tests of
transketolase and glutathione
reductase. Further study of
interactions between nutrition,
exercise, and fitness are never-
theless needed, with particular
emphasis on growing children
and adolescents.

Research on functional evaluation
indicated that there was a relation-
ship between nutritional status and
athletes’ condition. Serum globulin
levels decreased as physical condi-
tions of athletes were getting worse
and they improved as conditions
get better. Serum IgG and IgA
levels decreased in overtrained
athletes as well. Serum vitamin C
levels of overtrained athletes were
low, the phagocytic activity of their
WBC decreased significantly too.
Dilferent vitamin C status of
athletes had distinct responses on
the phagocytic activity of WBC.

Research on the etiology and
prevention of iron deficiency
anaemia (IDA) in Chinese athletes



showed that the anaemia incidence
in 316 athletes was found to be
22.4% and 39.5% in adult and chil-
dren athletes, respectively, in 1988-
1989. Biochemical indices indi-
cated that iron deficiency is most
common. Although the total iron
intake was adequate, heme iron
intake was less than 10%. Sweat
iron levels were 60 + 30 and 42 +
10 pg/dL in adult and children
athletes, respectively. The iron
absorption rate of athletes during
exercise training (9.1 + 2.9%) was
significantly lower than that of non-
training period (11.9 + 4.7%) as
determined by stable isotope
neutron activation technique. Iron
deficiency may induce RBC damage
(shown by RBC filter rate, RBC
suspension viscosity and percent-
ages of abnormal shaped RBC), and
it recovered after the iron deficiency
was corrected. Heme iron-enriched
food and tablets were effective in
raising Hb and ferritin levels of
anaemic athletes with no side
eflects.

Research results on weight reduc-
tion of athletes revealed rapid
weight loss of lifters, wrestlers and
judo players (by partial starvation
along with fluid restriction, or exer-
cise dehydration etc.) would cause
dehydration, extra load on the
cardiovascular and renal systems,
depletion of glycogen store, hypo-
glycaemia, ketouria, loss of body
protein, electrolytes and vitamins,
etc. Weight loss has adverse
effects on performance to a varying
degrees. More seriously, it causes
cramps and debility. A long term
weight control adopted by girl
gymnasts, divers or dancers (using
long term low calorie diet combined
with dehydration) would lead to
growth retardation, malnutrition,
mental stress, anorexia nervosa,
muscular weakness and also
impairment of physical perfor-
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mance. Comprehensive nutrition
improvements including supple-
mentation of energy and essential
nutrients at safe levels showed
good effects on preventing or
decreasing the medical problems
mentioned above, and the physical
performance was also improved.
However, a rational weight control
measure is still in need of further
research.

Many kinds of sports drinks and
foods have been developed in China
in recent years. One of the sports
drinks made of kiwi fruit juice and
some electrolytes of natural sources
showed very promising effects.
Comparing with the placebo, Kiwi
fruit sports drink supplementation
to athletes training in hot environ-
ments showed that their work time
to exhaustion was longer and the
work output was greater, their
blood volume was expanded, blood
glucose were maintained at normal
levels as exercise lasted >2.5 hrs,
without noticeable effect on insulin
levels or any other side effects.

Although the average intakes of
Zn and Cu was about two times
that of the normal persons in
China, the incidence of low serum
Zn (<90 pg/dL) or 32.7% and (< 75
ng/dL) or 8.3% in 360 athletes
investigated. Serum Zn levels of
athletes (96 + 19 pg/dL) was signif-
icantly lower than that of the medi-
cal students (108 + 16 pg/dL) of
the same age. Serum Cu levels of
athletes decreased significantly by
a two hour aerobic cycling on a
Monark ergometer (heart rate was
kept around 150/min) at 24 hrs
after exercise. Sweat Zn and Cu
levels were 117 + 67 and 49 + 25
ng/dL, respectively. Results of
animal experiment showed that
liver Zn and Cu contents of rats
increased significantly after an
exhaustive swimming test. There is
a need to explore whether the low
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serum Zn of athletes reflect poor
absorption, increased utilization
and loss, or metabolic changes.

We have found out than Zn defi-
ciency would lead to an increase of free
radical generation (detected by eletron
spin resonance ESR technique), lipid
peroxidation and a decrease of hepatic
Cu Zn-SOD activity in both sedentary
and exercised mice. Exercise training
did strengthen the free radical defence
system, but Zn deficiency would elimi-
nate the exercise induced adaptation.

Future prospects on sports
nutrition

The following subjects may be
predicted as the key topics for research
needs in the coming years in China.

1. The effects of nutrition combined

with exercise and immunity.

2. The effects of nutrition combined

with exercise and anti-aging.

The effects of nutrition combined
with exercise and chronic diseases,
and rehabilitation. (To find out the
roles of exercise and specific dietary
factors in the etiology and preven-
tion of diseases such as CHD,
diabetes, osteoporosis, obesity etc.).

RDA for populations involved in
different loads of exercise.

Effects of marginal deficiencies of
nutrition on physical performance
and recovery process of athletes.
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6. The roles and mechanisms of nutri-
tion factors in the etiology and
prevention of sports diseases.

Effects of natural resources and
chinese medicine (from the nutri-
tion aspects) on regulating immune
functions, improving response to
stress, prevention of chronic
diseases, and anti-aging.

Conclusion

For the purpose of educating
more sports nutritionists and medical
professionals, we hope to establish
some training centres attached to the
Institutes of Sports Science or Medical
universities to train specialists for
these areas.

To develop the depth and scope of
sports nutrition research, research
methods in nutrition, biochemistry and
physiology should be improved. There
may be a need to use isotopes espe-
clally stable isotopes for tracing the
metabolism of nutrients in the body.
Measures of molecular biology will also
be extensively applied and integrated
into exercise physiology and nutrition.
It is necessary to combine multi-
science (e.g. exercise trainology,
immunology, pathology, biophysiology,
clinical sciences, genetics etc.) to study
and to provide more information.
Research on the relationship between
exercise, nutrition, and fitness will
have a brilliant future.
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Fatigue in prolonged exercise

Many studies have demonstrated
that the point at which individuals
become exhausted during bicycle exer-
cise lasting 1-2 hours coincides with
depletion of the muscle glycogen stores.
Other factors than CHO depletion may,
however, also contribute to fatigue.
Exercise capacity is reduced if the
ambient temperature is high, even
though the rate at which the body’s
CHO reserves are depleted is not
greatly altered. This implicates ther-
moregulation as a cause of fatigue, at
least when exercise is performed in the
heat. Running a marathon in 2 h 30
min requires an oxygen consumption of
about 4 1/min to be sustained
throughout the race for a runner with a
body weight of 70 kg, corresponding to
a heat load of about 1 KW. When the
ambient temperature is higher than
skin temperature, heat will also be
gained from the environment by physi-
cal transfer. In spite of this, rectal
temperature measurements on
marathon runners indicate that body
temperature does not normally rise by
more than 2-3°C about the resting
level, indicating that heat is being lost
from the body almost as fast as it is
being produced.

At high ambient temperatures, the
only mechanism by which heat can be
lost from the body is evaporation.
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Evaporation of 1 1 of water from the
skin will remove 2.4 MJ (580 kcal) of
heat from the body. For the 2 h 30 min
marathon runner with a body weight of
70 kg to balance his rate of heat
production by evaporative loss alone
would therefore require sweat to be
evaporated from the skin at a rate of
about 1.6 1/h: at such high sweat
rates, an appreciable fraction drips
from the skin without evaporating, and
a sweat secretion rate of about 2 1/h is
likely to be necessary to achieve this
rate of evaporative heat loss. This is
possible, but would result in the loss of
5 1 of body water, corresponding to a
loss of more than 7% of body weight. It
is often reported that exercise perfor-
mance is impaired when an individual
is dehydrated by as little as 2% of body
weight, and that losses in excess of 5%
of body weight can decrease the capac-
ity for work by about 30% (1).

Fluid losses are distributed in
varying proportions among the plasma,
extracellular water, and intracellular
water. The decrease in plasma volume
which accompanies dehydration may
be of particular importance in influenc-
ing work capacity: blood flow to the
muscles must be maintained at a high
level to supply oxygen and substrates,
but a high blood flow to the skin is also
necessary to convect heat to the body
surface. When the ambient tempera-



ture is high and blood volume has
been decreased by sweat loss during
prolonged exercise, there may be diffi-
culty in meeting the requirement for a
high blood flow to both these tissues.
In this situation, skin blood [low is
likely to be compromised, allowing
central venous pressure and muscle
blood flow to be maintained but reduc-
ing heat loss and causing body temper-
ature to rise.

The sweat which is secreted onto
the skin contains a wide variety of
organic and inorganic solutes, and
significant losses of some of these
components will occur where large
volumes of sweat are produced. The
electrolyte composition of sweat is vari-
able, and the concentration of individ-
ual electrolytes as well as the total
sweat volume will influence the extent
of losses. Sweat composition undoubt-
edly varies between individuals, but
can also vary within the same individ-
ual depending on the rate of secretion,
the state of training and the state of
heat acclimation. In response to a
standard heat stress, the sweat rate
increases with training and acclimation
and the electrolyte content decreases.
These adaptations allow improved ther-
moregulation while conserving elec-
trolytes.

Effects of ingestion of
carbohydrate-electrolyte solutions
during exercise

Ingestion of fluids during exercise
is ailmed at supplying a source of
substrate, minimising dehydration, and
possibly also replacing electrolyte
losses. The relative importance of
these aims will depend on many
factors, including the duration and
intensity of exercise and the ambient
temperature and humidity. There is
also a large inter-individual variability
in requirements. The effects of inges-
tion of CHO-electrolyte beverages on
exercise performance have been exten-
sively investigated in recent years as

437

commercial interest in this field has
grown (2,3). Not all of these studies
have shown a positive effect of fluid
ingestion on performance, but, with the
exception of a few investigations where
the composition of the drinks adminis-
tered was such as to result in gastro-
intestinal disturbances, there are no
studies showing that fluid ingestion
will have an adverse effect on perfor-
mance. Carbohydrate-electrolyte solu-
tions have generally been shown to be
more effective than plain water.
Performance is commonly measured as
the time [or which a fixed exercise
intensity can be sustained before
fatigue forces the subject to stop: some
investigations have shown improve-
ments in exercise time of 30% or more.
Studies involving simulated competi-
tion in the laboratory or field trials
have generally shown much smaller
improvements, as would be expected.

Avalilability of ingested fluids

The availability of ingested fluids
depends on the rates of gastric empty-
ing and intestinal absorption. Gastric
emptying controls the rate at which
fluids are delivered to the small intes-
tine and the extent to which they are
influenced by the gastric secretions. In
high intensity exercise, the rate of
gastric emptying is decreased, but
moderate intensity exercise appears to
have little effect on this process. The
rate of emptying is determined by the
volume and composition of fluid
consumed. The volume of the stomach
contents is a major factor in regulating
the rate of emptying; emptying follows
an exponential time course, and falls
rapidly as the volume remaining in the
stomach decreases. Where a high rate
of emptying is desirable, this can be
promoted by keeping the volume high
by repeated drinking. Dilute solutions
of glucose will leave the stomach
almost, but not quite, as fast as plain
water; the rate of emptying is slowed in
proportion to the glucose content, and



concentrated sugar solutions will
remain in the stomach for long periods.

An increasing osmolality of the
gastric contents will tend to delay
emptying, and there is some evidence
that substitution of glucose polymers
for free glucose, which will result in a
decreased osmolality for the same CHO
content, may be effective in increasing
the volume of fluid and the amount of
substrate delivered to the intestine.
The results are rather variable, but it is
worth noting that there are no reports
of polymer solutions being emptied
more slowly than free glucose solutions
with the same energy density: even
when the difference is not significant,
there is a tendency for faster emptying
of polymer solutions. Although it is
often stated that cool drinks are
emptied more rapidly, recent evidence
suggests that this is not the case.

Absorption of glucose occurs in
the small intestine, and is an active,
energy-consuming process linked to
the transport of sodium. Water crosses
the intestinal mucosa in either direc-
tion depending on the local osmotic
gradients. Hypotonic glucose-elec-
trolyte solutions appear to maximise
the rate of water uptake. Solutions
with a very high glucose concentration
will not necessarily promote an
increased glucose uptake relative to
more dilute solutions, but, because of
their high osmolality. will cause a net
movement of fluid into the intestinal
lumen. This results in an effective loss
of body water and will exacerbate any
pre-existing dehydration. Other
sugars, such as sucrose or glucose
polymers can be substituted for
glucose without impairing glucose or
water uptake. Several studies have
shown that exercise at intensities of
less than about 70% of an individuals
maximum capacity has little effect on
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intestinal function, although both
gastric emptying and intestinal absorp-
tion may be reduced when the exercise
intensity exceeds this level. In spite of
these observations, gastrointestinal
disturbances have been reported to be
relatively common during exercise.

Addition of sodium will stimulate
CHO and water uptake in the small
intestine. Sodium is also necessary for
post-event rehydration, which may be
particularly important when the exer-
cise has to be repeated within a few
hours: if drinks containing little or no
sodium are taken, urine production will
be stimulated and much of the ingested
fluid will not be retained. A high
sodium content tends to make drinks
unpalatable, although the taste and
appetite for sodium certainly change
when an individual is dehydrated and
body temperature is elevated.
However, it is important that drinks
intended for ingestion during or after
exercise should have a pleasant taste
in order to stimulate consumption.
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Introduction

With the past several years the
importance of nutrition in the physical
performance has been recognised by
nutritionists, scientists, coaches, and
athletes. For decades, coaches and
athletes have looked for miraculous
foods to increase the energy needed for
endurance exercise. Attention has
been focused on carbohydrates since
the 1960s when a group of Scandina-
vian researchers began experimental
observations of carbohydrate storage
and utilisation with prolonged,
endurance-type exercise (1,2). Results
of those studies using biopsy tech-
niques confirmed the importance of
carbohydrates and suggested that
carbohydrate supplementation would
improve endurance performance since
the depletion of muscle glycogen stores
coincided with hypoglycaemia and
extreme muscle fatigue. A review arti-
cle (3) indicated that one can increase
glycogen storage by performing a
dietary manipulation known as ‘carbo-
hydrate loading’ or "glycogen super-
compensation’. Glycogen supercom-
pensation is separated into three
phases: Phase I, the depletion phase,
consists of Days 7 to 4 before the
athletic event; Phase II, the supersatu-
ration phase, Days 3 to 1 before the
athletic event; Phase III, the day of the
event. There are several ways to
accomplish this practice: A) 3 or 4
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days high CHO diet without exhaustive
training. B) 3 or 4 days high CHO diet
after the glycogen of the specific
muscles to be used for the event has
been depleted by exhaustive exercise.
Again, no exhaustive exercise should
be performed during the period of the
high CHO diet. C) 3 or 4 days high
CHO diet after 3 days low CHO, high
protein and fat diet; before the high
protein and fat diet, exercise is once
again used to induce glycogen deple-
tion. Exhaustive exercise may be
performed during the period of high
protein and fat diet but not the high
CHO diet.

Of the procedures described
above, the third is most difficult to
follow since this procedure causes a
feeling of fatigue and exhaustion (4).
However, several studies (5-7) have
shown that more glycogen is stored
after this full 7-day sequence. This is
due to the increasing concentration
and activity of glycogen synthetase,
and high carbohydrate intake. Without
depletion of muscle glycogen by heavy
exercise and a low CHO diet at the
beginning of the plan the activity of the
glycogen synthetase would not be trig-
gered, and carbohydrate can not be
loaded in such a significant amount.
Based on the study of Bergstrom et al.
(1), the greater the initial muscle glyco-
gen level, the greater the endurance
capacity. In competition periods of less



than 20 minutes duration, normal
glycogen stores in muscle tissue seem
to be adequate (8). But, some
researchers (4) have suggested that
more glycogen might also help perform-
ers in sprint events, since the sprinters
would compete in several different
sprint events in one meet and run in
several races to qualify for finals.

The experimental protocol of the
present study was modified from the
full 7-day sequence based on the fact
that there is a higher carbohydrate
percentage in the Chinese traditional
diet. It was felt that the young athletes
could not tolerate the high protein
and fat diet along with exhaustive exer-
cise. The purpose of this study is to
understand the effect of glycogen
supercompensation on the endurance
of Chinese elite athletes.

Subjects and methods

Subjects

At the time of this study the
subjects were all training at the Tsoy-
ing Athlete Training Center, Taiwan,
R.O.C. Fifteen elite athletes (14 male
swimmers and 1 male marathoner)
were studied under controlled diet
conditions: mean age 15.72 years (12-
18), mean height 165.28 cm (138.5-
187), mean body weight 131.61 1b (70-
179 1b), mean swimming years 3.53
years (2-10 years). (male marathoner:
age 23 years, height 165 cm, body
weight 132 lb, running years, 2). The
duration of the study was 3 weeks.
This study protocol was approved and
granted by the Chinese Taipei Sports
Federation.

Methods
During the duration of the experi-
ment, coaches, subjects, and

researchers all lived on the same floor
of the same building in the training
center. Before the start of the protocol,
each subject was required to pass a
physical examination at Navy General
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Hospital, Taiwan, R.O.C. Observation
period (7 days): After personal data
was collected, subjects were given an
eating-behavior questionnaire of food
preferences, eating frequency, diet
history etc. Food intake including
regular meals, snacks, and beverages
was also recorded after observing and
asking. Diet composition and energy
intake of the regular diet provided by
the training centre were obtained by
completely repeating the food prepara-
tion for 24 h of any day. This data was
then compared with that of the daily
diet analysis of the training centre so
as to be as accurate as possible in
measuring food consumption. Based
on the information mentioned above,
the maintenance caloric requirement
and macronutrient intake for each
subject were estimated. The high
performance diet (glycogen supercom-
pensation) including 2 days of high
protein and fat diet (protein: 55%, fat:
35%, CHO: 10%), and 3 days and 1
breakfast of high CHO diet (protein:
10%, fat 5%, CHO: 85%) were then
planned. Three meals and three
snacks were given on each day (4) and
endurance competition was tested
after the breakfast (soft diet} of Day 6.
Complete protein was used in the high
CHO diet to maintain nitrogen balance
and Composition of Food Used in
Taiwan (9) was used for diet analysis.
Skinfold measurements were taken at 7
sites: biceps, abdomen, suprailiac,
thigh, calf, triceps, and subscapular by
the same technician. Before the special
diet, all the subjects (except the
marathoner) were tested in a 1500 m
crawl stroke. The protocol design for
the measurements of body weight,
heart rate, skinfold, urine, and compe-
tition is shown in Figure 1. Urinary
ketone was qualitatively tested with
Multistix (Ames Division, Miles Lab.
inc., Elkhart, Indiana). Special diet
period: Subjects were then assigned
into two groups (experimental group: 7
swimmers & 1 marathoner, control
group: 7 swimmers) based on the



match of age and competition perfor-
mance. The control group consumed
the regular diet provided by the train-
ing centre. The experimental group
was isolated and consumed foods
prepared by the nutritionists only.
Exhaustive exercise to deplete the
glycogen of the specific muscles to be
used was performed on each subject
during the period of high protein and
fat diet but not during the high CHO
diet. After the period of the high
performance diet, the two groups (first
trial) competed in another 1500 m
crawl stroke event (42.195 km race for
the marathoner, and 2.5% glucose
solution with 1% NacCl and hard candy
were given at request). The tempera-
ture of the swimming pool was 25°C
while outside temperatures measured
14-18°C for the day of marathon race.
After an one day rest, the experimental
sequence was repeated since this study
design was a crossover trial. This time
(second trial), the two groups competed
in a 3000 m crawl stroke event (except
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FIRST TRIAL

the marathoner, who was tested on all
other variables but did not run again).
Subjects were instructed that the
performance of all the tests was
considered as the qualifier for the
Olympic Trials and Atlantic Age-Group
Swimming Championship so that they
would compete at their optimum time.

Statistical analysis

Due to the limitation in the
sample size of the marathoner, the
statistical analysis assessed by the
Student's t test was computed with the
data of swimmers.

Results

Energy content and percent
nutrient distribution of high perfor-
mance diet and regular diet are shown
in Table 1. Although about 4500
kcal/day was provided by the training
centre, the control group did not
consume that much since a significant
amount of cooking oil was lost along
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FIG. 1  Protocol design

*Body weight was taken twice per day: first, before breakfast; second, before supper.

*P. & F.: high protein and fat diet.
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with the dish juice. Subjects were not
familiar with liquid diet, therefore a soft
diet was used for the breakfast of Day 6
which was given about 2.5 h before the
competition for the swimmers and
about 1 h for the marathoner. The
lower energy content of the high
protein and fat diet was due to the
rejection of the low CHO diet by the
young Chinese athletes. After the high
performance diet, the endurance of the
marathoner was improved from 2 hr.
38 min. 54 sec. (performance of the
latest competition) to 2 hr. 30 min. 27
sec.. During his race, four hard
candies and about 200 ml of 2.5%
glucose solution with 1% NaCl was
consumed twice. Although body weight
was reduced 4 lbs after the 42.195 km
race, the marathoner was not fatigued.

As shown in Table 2, there was a
significant difference in the improve-
ment of endurance between the swim-
mers on the high performance diet and
that on regular diet in the first trial.
Urinary ketone and heart rate deter-
mined in this study were used as the
indices of muscle glycogen depletion
and exercise strength, respectively.
After the depletion phase (high protein
and fat diet & exhaustive exercise)

TABLE 1

positive ketone response was found in
the urine of 80% of the experimental
group. This indicated that fat instead of
muscle glycogen was used as an energy
source. This result was not found in
the control group which was assigned
the same training program as the
experimental group was. According to
the study of McArdle et al. (10), a heart
rate of 23 beats/10 sec. or more could
be considered as an exhaustive exer-
cise. During the depletion phase, the
exercise strength of each subject was
achieved.

Within the second trial (3000 m),
the time difference of competition was
made between second 1500 m and first
1500 m. There was no significant
difference in the second trial as shown
in Table 2. Actually, the exercise
programme at this trial was affected by
the training programme of South Africa
Swimming Championship. There was
no exhaustive exercise scheduled
during the period of the high protein
and fat diet, and urinary ketone
response was negative. After all the
competition tests, ketone was not
found in the wurine (including
marathoner).

Energy content and percent nutrient distribution of high performance diet and regu-

lar diet

Diet Treatment Energy Protein Fat CHO
(kcal/day) (%) (%) (%)
High performance diet
high protein & Fat 3423 49 40 11
diet
high CHO diet 4819 11 5 84
Regular diet 4578 15 56 29
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TABLE 2

Effect of glycogen supercompensation on endurance

1

High performance Regular
diet diet
First trial (1500 m crawl stroke) n=7 n=7

time difference between

- 6.509+6.226*

8.003+19.624

competition I & pre-
competition (sec.)

Second trial (3000 m crawl stroke) n=6

time difference between
the second 1500 m & the
first 1500 m (sec.)

-17.975+26.015

n=6

—-20.290+20.976

1

mean+S.D.. Minus sign (-) indicated improvement in endurance

Significantly dillerent from regular diet, P<0.05 (Student’s t test)

The sum of 7 sites of skinfold
measurements was not affected by
glycogen supercompensation for both
trials as shown in Table 3. Therefore,
body fat for each trial was not affected
by high performance diet since the
study of Wilson et al. (11) indicated
that skinfold measurements could be
used to estimate body fat. This result
was also observed on the marathoner.
In Table 4, there was no significant
difference in the changes of the sum of
7 sites of skinfold measurements

TABLE 3

between the experimental group and
control group for both trials. In the
first trial, body weight increase after
the high performance diet was signifi-
cantly higher than that after regular
diet. This was not found in the second
trial. There was no significant differnce
in body weight changes after competi-
tion between the high performance diet
and regular diet for both trials. Body
weights of each trial and group were
decreased after the exhaustive competi-
tion.

Effect of glycogen supercompensation on skinfold measurements!

Before high
performance diet

After high
performance diet

First trial, n=7

Second trial, n=7

68.271+15.771
77.829+21.872

68.757+13.692
66.814+19.322

lmean_+_S.D.

The value represents the sum of 7 skinfold measurements.
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TABLE 4

Effect of glycogen supercompensation on the change in skinfold measurements and

body weight changes!
High performance diet Regular diet
n=7 n=7
Changes in skinfold
measurements after diet
treatment (mm)
First trial 0.486+6.201 1.843+4.326
Second trial -11.014+4.495 -8.643+4.137
Body weight changes
after diet treatment (Ib)
First trial 1.286+2.215* -2.571+3.952
Second trial -2.857+1.773 -4,429+2.225
Body weight changes after
competition (lb)
First trial -2.000+1.291 -1.000+2.887
Second trial -1.857+1.773 -2.000+1.633

! mean+S.D.. Minus sign (-} indicated a decrease.
* Significantly different from regular diet, P<.05 (Student’s t test).

Discussion

Due to the rejection of the low
CHO diet by the young Chinese
athletes, the dietary manipulation of
this study to induce glycogen super-
compensation effect was designed so
that there were 2 days of high protein
and fat diet (protein: 49%, fat; 40%,
CHO: 11%, about 3400 kcal/day) and
3 days and 1 breakfast of high CHO
diet (protein: 11%, fat, 5%, CHO: 84%,
about 4800 kcal/day). During the high
protein and fat diet, the small amounts
of carbohydrate given were essential to
the central nervous system which
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depends totally on glucose as its source
of energy. During this glycogen deple-
tion phase, the exhaustive exercise was
scheduled not only to challenge the
activity of glycogen synthetase of the
specific muscle to be used but also to
prevent fat accumulation in the body,
since a significant amount of protein
and fat was ingested. During the high
CHO dijet, light exercise was scheduled
to facilitate the glycogen loading
process. Complex carbohydrates are
preferred to sweets for carbohydrate-
loading since they also provide other
essential nutrients along with their



calories (3,8). Starch ingestion results
in a delayed but more sustained eleva-
tion of serum insulin which activates
glycogen synthetase. Sugar load
consumed 30 min. prior to exercise can
reduce endurance. This is due to the
action of insulin which hinders fat
mobilisation by the muscle, thereby
causing the muscles to rely more on
glycogen for fuel (12). This may result
in fatigue during exercise. Once the
individual begins exercising, insulin
secretion is suppressed. Thus, glucose
consumption during exercise does not
hasten muscle glycogen depletion, and
periodic glucose feedings during
prolonged exercise will enhance
endurance. This was demonstrated by
the performance of our marathoner
whose conpetition after the high perfor-
mance diet was 8 min. faster than this
previous one. But, too concentrated a
solution will not leave the stomach
until it was been diluted, so a small
mount of 2.5% glucose solution was
given during the marathon race. To
avoid food staying in the stomach
during competition, a soft diet was
then used 1 h before the competition
since it is emptied quickly from the
stomach and contributes to hydration
and energy intake, which benefited the
marathoner’s performance. Usually,
the marathon race is held at 6:00 AM.
For a mixed meal consumption, racers
have to get up at 2:00 AM which would
interfere with the racers’ rest. With the
swimmers, the time of the pre-game
meal was 2.5 h before the competition,
which was based on the report of
Serfass (13). In the first trial, the 2
days of reduced carbohydrate intake
and exhaustive exercise let to ketosis in
80% of the experimental group with
associated nauses, [atigue, dizziness,
and irritability; these were not found in
the control group. During the high
CHO diet, learning skills of the experi-
mental group were enhanced when
compared with that of the control
group. Alfter competition I, fatigue and
dizziness were found in the control
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group but not in the experimental
group.

In the first trial, body weight of
the experimental group was signifi-
cantly increased and that of control
group was decreased (Table 4). This
was due to the fact that glycogen load-
ing resulted in an increased muscular
storage of water (2.7 - 3 g water
stored/g glycogen loaded) (4). Body fat
content was not affected since there
was no significant difference in changes
of the sum of 7 skinfold measurements
after diet treatment (Table 4). There-
fore, body weight increased in the
experimental group of the first trial was
not due to an increase in body fat, it
would be due to the glycogen loaded in
the specific muscle. Although a feeling
of stiflness and heaviness was observed
in the experimental group due to the
water stored in the exercising muscle
along with glycogen loaded, the hydra-
tion state was good for body tempera-
ture maintenance during exercise,

After the glycogen loading
process, crawl stroke competition was
improved in the experimental group of
the first trial but not the second trial
(Table 2). This was due to the effect of
the exercise training not the diet treat-
ment since the dietary manipulation
was identical for both trials. In the
second trial, the exercise programme of
the depletion phase might be inade-
quate since ketone response was nega-
tive, the activity of glycogen synthetase
might not be significantly increased.
During the supersaturation phase
when light exercise was suggested,
heavy exercise was scheduled. Glyco-
gen loading process might be affected
since body weight was decreased and
body fat was not affected. Therefore,
the result of the competition in the
second trial was different from that of
the first trial. Although body weight
changes after diet treatment was not
significantly different between the two
groups of the second trial, some effect
of glycogen supercompensation still



can be observed since the amount of
body weight decreased in the control
group was more than that of the exper-
imental group. This could be due to
the effect of glycogen loading since the
training programme of both groups was
identical. A conclusion can be drawn
that to induce the effect of glycogen
supercompensation on endurance,
both the high performance diet and a
proper training programme are
required.

There are some potential risks of
this plan. It has been suggested that
athletes using carbohydrate loading
may be destroying muscle fibres due to
the high glycogen stores or to the heavy
exercise (14). Myoglobinuria, chest
pain, and abnormal electrocardiogra-
phy have been reported (4). Extra body
weight and muscle stiffness may affect
performance. When 75-90% of caloric
intake is supplied in the form of carbo-
hydrate, incomplete absorption of the
carbohydrate in wheat flour and maca-
roni was found, which may cause func-
tional bowel syndrome (15). Therefore,
a complete technique of carbohydrate
loading should not be used more than
three times per year (3). Further stud-
ies would be needed in this area as well
as the post-effect of glycogen super-
compensation.
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Abstract

Athletes should be able to receive
nutritional advice in much the same
way that they would expect sound
training and medical advice. Those
working closely with athletes, especially
coaches and trainers, should have
access to reliable nutritional informa-
tion either by educating themselves or
by taking the advice of professionally
trained nutritionists and dietitians.
The responsibility does not lie just with
the coach or trainer as athletes, with
their own knowledge of nutrition,
should be in a position to accept or
reject the dietary advice offered to
them; unfortunately this is the excep-
tion rather than the rule. The present
degree of nutritional naivety, ignorance
and confusion displayed by coaches
and athletes alike only serves to further
misunderstanding, and ultimately, to
impair the development of individual
athletes. New inlerest in nutrition
amongst those in sport has developed
in a climate of considerable nutritional
confusion and misinformation to the
extent that many people have difficulty
distinguishing myth from truth.
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Mistaken concepts have been used to
support nutritional practices which
are, at best, questionable and inade-
quate and, at worst, dangerous.

There are two specific areas
where our understanding of nutrition
may directly assist the sports
performer. Firstly, in ensuring that the
metabolic demand for carbohydrate
and other nutrients is satisfied by the
habitual diet so that through training
comes adaptation, and through adapta-
tion comes improvements in perfor-
mance. Secondly, dietary support in
the preparation for competition and
during competition. How can we
ensure that the athlete competes in the
best nutritional state? This presenta-
tion critically examines the evidence to
support the dietary advice that may be
offered to the athlete. Attention will
also be directed towards those areas of
concern amongst nutritionists, coaches
and performers that require further
investigation: optimal growth in chil-
dren in heavy training, weight control
and making weight, gastrointestinal
disturbances, abnormal eating habits
and supplements abuse.
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Introduction

Over the past 10 years epidemio-
logic studies, animal studies and clini-
cal investigations indicate that omega-3
fatty acids are essential for normal
growth and development of human
beings. Omega-3 fatty acids are found
in human milk whereas cow’s milk
does not contain omega-3 fatty acids.
Omega-3 fatty acids have hypolipi-
demic, anyithrombotic and anti-inflam-
matory properties that contribute to
the prevention and treatment of heart
disease and hypertension. Omega-3
fatty acids, especially eicosapentaenoic
acid (EPA) and docosahexaenoic acid
(DHA) are benefical in the treatment of
a number of autoimmune diseases
and disorders such as rheumatoid
arthritis, lupus erythematosus, ulcera-
tive colitis, psoriasis and decrease the
size and number of tumors in a variety
of animal models. In epidemiologic
studies fish eating populations have
lower death rates from cardiovascular
disease except in situations where the
saturated fat intake is high (1).

It is considered that the current
Western diet is deficient in omega-3
fatty acids in comparison to the diet
that man evolved, and that the enor-
mous increase in omega-6 latty acids
that has occurred since the turn of the
century has contributed to the imbal-
ance in the omega-6/omega-3 ratio (2-
4). This paper examines the status of
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the omega-6/omega-3 ratio in the
Western diet and some of the causes
that have led to the omega-6/omega-3
imbalance.

Evolutionary aspects

Modern human beings (homo sapi-
ens) appeared about 400,000 years
ago and the human genetic constitu-
tion has changed little since then.
Hunter-gatherers consumed wild game
(hunting, fishing) and uncultivated
vegetables foods. These are the foods
that man is genetically “programmed”
to eat, digest and metabolise. The
development of agriculture began
10,000 years ago but even that had a
minimal influence on our genes. The
retention of intestinal lactase is the
best example of man’s genetic adapt-
ability to nutrition. The new develop-
ments in food production and food
processing over the past 150 years are
too recent to influence our genetic
constitution. Therefore the diets avail-
able to humans prior to agricultural
development are still the diets for
which we are genetically programmed
today. The foods that were available
then varied widely in accordance with
the paleontological period, the seasons
of the year and the geographic location.
Such a diet provided a variety of foods
suitable for the omnivore which is
characteristic for most primates. The
differences between the diets of early
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humans and the diets of industrialised
societies have been considered to have
important implications for health.

Information on the diet of early
man is obtained from archaeological
studies and from observations of
present day hunter-gatherer societies.
Based on estimates from studies in
paleolithic nutrition and modern day
hunter gatherer populations, man
evolved on a diet that was much lower
in saturated fat than today's diet. Pale-
olithic diet had less total fat and more
essential fatty acids and a much higher
ratio of polyunsaturated fatty acids
(PUFA)/saturates than ours. Our pale-
olithic ancestors consumed more struc-
tural and less depot fat. Furthermore,
the diet contained roughly equal
amounts of omega-6 and omega-3
polyunsaturates fatty acids (3,5-6).
Wild animals and birds who feed on
wild plants are very lean with a carcass
fat content of only 3.9% (7) and contain
about five times more polyunsaturated
fat per gram than is found in domestic
livestock (8-9). Most importantly, 4% of
the fat of wild animals contains EPA.

Food production

Modern agriculture with its empha-
sis on production has decreased the
omega-3 fatty acid content in many
foods: green leafy vegetables, animal
meats, eggs and even fish (10-12).
Foods from edible wild plants contain
a good balance of omega-6 and omega-
3 fatty acids and are rich in vitamin C
and carotenoids (3). Wild pursaline
contain 10 times as much omega-3
fatty acids as cultivated green vegeta-
bles such as lettuce and spinach (10).
Modern aquaculture produces fish
that contain less omega-3 fatty acids
than fish grown naturally in the ocean,
rivers and lakes (12). In a study by Van
Vliet and Katan, the ratio of omega-3 to
omega-6 fatty acids was significantly
lower in cultured than in wild fish (2 vs
51in eel, 2 vs 7 in trout, and 6 vs 11 in
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salmon) (12). Cultured fish contained
less omega-3 fatty acids, more omega-6
fatty acids and more total fat than fish
in the wild.

In another study Simopoulos and
Salem found that the ratio of omega-6
to omega-3 fatty acids was 1.3 in the
Greek egg from free-ranging chickens
versus 19.4 in the supermarket egg
(11). With its emphasis on increased
production, industrialization has led to
the development of a chicken feed that
allows increased egg production
because its contains higher levels of
protein, amino acids, and linoleic acid.
These dietary components are reflected
in the composition of the supermarket
eggs consumed today; they are high in
omega-6 and low in omega-3 fatty
acids. In addition, modern agriculture
with the emphasis on grain feeds for
domestic livestock led to further
increases in saturated fat and omega-6
fatty acids (grains are rich in omega-6
fatty acids). The increased consump-
tion of omega-6 fatty acids in the last
100 years is due a large extent to the
development of technology at the turn
of the century that marked the begin-
ning of the modern vegetable oil
industry (13). Furthermore, prior to the
1940's cod liver oil was ingested mainly
by children as a source of vitamins A
and D with the usual dose being “a
teaspoon.” Once these vitamins were
synthesised consumption of cod liver
oil was drastically decreased and there
was a decrease in the consumption of
fish.

Conclusion and recommendations

Thus an absolute and relative
change of omega-6/omega-3 fatty acids
in the food supply of western societies
has occurred over the last 100 years
with an estimated ratio of omega-
6/omega-3 of about 20-30/1 rather
than the 2-5-7/1 found in human milk
or 1/1 estimated from paleolithic nutri-
tion.



Many dietary studies and inter-
ventions have been carried out and
dietary recommendations have been
made in relation to saturated fat and
cholesterol. The indiscriminate recom-
mendation to replace saturated fats
with PUFAs from vegetable oils has led
to increased amounts of omega-6 fatty
acids in man’s diet over the past 50-60
years. Thus man has been exposed to
pharmacologic doses of omega-6 fatty
acids for the first time in his evolution.
Since the fatty acid composition of cell
membranes modulates important cell
functions, yet the fatty acids in the
membrane are dependent on dietary
intake, it is obvious that in referring to
PUFAs it is essential to distinguish
between omega-3 and omega-6 fatty
acids in making dietary recommenda-
tions. Simply using the ratio of
polyunsaturated to saturates (P/S) is
inappropriate and inadequate, based
on the knowledge we have today.
However, the amount of omega-3 fatty
acids in the diet and their eflects on
health and disease have not been
considered in the development of
dietary guidelines by national govern-
ments except for the most recent Cana-
dian Nutrition Recommendations (14]).
In view of the fact that omega-3 fatty
acids have different metabolic effects
than those of the omega-6 series and
that omega-3 fatty acids are essential
for normal growth and development
and for overall health, accurate knowl-
edge of the amount and type of omega-
3 fatty acids in foods is essential. Both
terrestrial and marine sources of
omega-3 fatty acids are important in
this regard.

Differences also exist among the
saturated fatty acids, lauric, myristic,
palmitic, and stearic, and between the
CIS and Trans forms of fatty acids in
terms of their atherogenic and throm-
bogenic properties.

In making dietary recommenda-
tions, the importance of considering
the functions of the different types of
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fatty acids (omega-3, omega-6, omega-
9, and the various saturated fatty
acids) rather than simply total fat
(percentage of calories from fat) or the
amount of polyunsaturates, is now
being accepted. Fatty acids should be
considered:

in terms of their overall metabolic
effects in growth and development,
and

for their effects pm serum lipids,
inflammation, thrombus formation,
and tumor development.

Polyunsaturated fatty acids
(omega-6 and omega-3) should
contribute 10% of calories with equal
amounts of omega-6 and omega-3 fatty
acids. In order to improve the omega-
6/omega-3 imbalance it will be neces-
sary to decrease consumption of
omega-6 fatty acids while increasing
the consumption of omega-3 fatty
acids, particularly eicosapentaenoic
acid and docosahexaenoic acid.
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Introduction

The consequences of relatively
long-term feeding of vegetable oils with
different proportions of linoleic acid
{omega-6) and a-linolenic acid (omega-
3) were evaluated in rats and mice. The
results together with those of longitudi-
nal epidemiological studies are
reviewed with regards to recommended
dietary intakes of linoleic acid for the
prevention of western type cancers and
chronic diseases such as allergy,
thrombotic diseases, apoplexy, hyper-
tension and aging.

Effects of long-term feeding of
vegetable oils on models of chronic
diseases in rats and mice

Three kinds of vegetable oils were
mainly used; safflowerseed oil (11%
saturated, 10% monounsaturated, 78%
linoleic and 0.1% «-linolenic acids),
perilla seed oil (relatively common in
northern parts of Asia) (10% saturated,
12% monounsaturated, 13% linoleic
and 64% a-linolenic acids) and
soyabean oil (12% saturated, 22%
monounsaturated, 53% linoleic and 8%
a-linolenic acids). Feeding these oils to
rats or mice through 2 generations did
not bring about any difference in
appearance; all the groups grew appar-
ently normally. However, the omega-
3/omega-6 ratio of tissue lipids differed
significantly among the dietary groups.
In brain and retina, the major differ-
ence was seen in the proportions of 22-
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carbon omega-3 and omega-6 highly
unsaturated fatty acids, whereas in
kidney, leukocytes, macrophages and
other cells, the proportions of 20-
carbon highly unsaturated fatty acids
were significantly different.

First, the effects of dietary oils on
brain and retinal functions are
summarised. The brightness-discrimi-
nation learning ability (food-enforced)
and retinal functions (as measured by
the amplitude of electroretinogram)
decreased in the order of the perilla oil,
soyabean oil and then the safflower oil
groups (1-4). These results led to the
conclusions that «-linolenic acid is
essential for the maintenance of the
nervous system functions at higher
levels, and that 0.6 energy % of a-
linolenic acid present in the soyabean
oil diet is not sufficient to reach the
maximum responses of these functions
seen in the perilla oil group.

In the past 30 years, the mortalities
of stomach cancer and uterus cancer
tended to decrease in Japan, whereas
those of lung, colon, mammary and
several other cancers have been
increasing rapidly, and are expected to
reach the very high levels seen in the
western countries (Figure la). In rats
given carcinogens (DMBA and DMH)
first and then dietary oils were
changed, the incidences of colon and
kidney tumors were significantly less in
the perilla oil group as compared with
the safflower oil group and soyabean



oild group (5). Spontaneous mammary
tumorigenesis in mice was also higher
in the safflower oil group than in the
perilla oil group (6). Metastasis of
tumour cells was suppressed in the
perilla oil group as compared with the
other dietary groups (7). Together with
the results by others using fish oils and
linseed oil rich in omega-3 fatty acids,
it has been proved in animal experi-
ments that raising the omega-
3/omega-6 balance of diets is beneficial
for the prevention of western-type
cancers such as mammary gland,
colon, lung, pancreas, skin, esophagus,
prostate and kidney cancers. Although
the mechanisms for the dietary omega-
3/omega-6 balance affecting the
carcinogenesis and metastasis have not
been fully elucidated, now it is the time
to apply these results to human nutri-
tion.
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FIG. 1a Comparison of cancer mortal-

ities by site in Japan and
U.S.A.

The number of allergic patients
increased several-fold in the past 30
years in Japan, and more than 30% of
Japanese infants have been diagnosed
as atopy. Allergen is known to activate
mast cells and leukocytes to liberate
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mediators such as histamine,
leukotrienes and platelet-activating
factor (PAF), which induce allergic
responses. We have shown that the
activity and amount of leukotrienes
liberated by calcium ionophore were
significantly less (8) and the production
of PAF was also significantly less in the
perilla oil group than in the safflower
oil group (9). Thus, the amounts and
activities of these mediators were
shown to be modulated by manipulat-
ing the dietary omega-3/omega-6
balance.

In the evaluation of nutritional
value of vegetable oils, it is important
to estimate the consequences of long-
term feeding. As one of such experi-
ments, we have determined the effects
of oils on mean survival times of rats.
The perilla oil group showed signifi-
cantly longer mean survival times than
the soyabean oil and safflower oil
groups; the difference was more than
10%. The importance of this >10%
difference is emphasised, because the
conquest of cancer is calculated to
elongate the life expectancy of
Japanese by only 4%.

Other chronic diseases for which
perilla oil was found to be beneficial, as
compared with vegetable oils rich in
linoleic acid, were thrombotic diseases,
hypertension, apoplexy and aging.

Epidemiological studies

The average intake of total calories
has been roughly constant after 1950
in Japan, but the total fat intake and
the intake of omega-6 fatty acids
(mostly linoleic acid) increased 3-fold.
In contrast, the intake of omega-3 fatty
acids did not increase so much (Figure
1b). These days in Japan, the younger
generation tends to prefer western-type
foods and do not eat fish and vegeta-
bles so much. Therefore, the essential
fatty acid balance is much in favour of
omega-6 (11). Animal experiments indi-
cate that the increase in the intake of
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FIG. 1b Trends of energy and fat intake in Japan

linoleic acid contributed to the increase
in chronic diseases seen in the past
several decades in Japan.

A new nutritional recommendation
for the prevention of chronic
diseases

Based on animal experiments and
longitudinal epidemiological studies, I
propose the following guidelines for the
prevention of chronic diseases listed
above:

1. The intake of omega-6 should be
decreased to as low as 3 energy %.
One energy % is known to be more
than enough. Currently, average
Japanese are ingesting several-fold
more linoleic acid than the amount
required.

The intake of total fat should
preferably be below 20 energy %,
because fat-related chronic

2.
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diseases began to increase in
Japan when the total fat intake
exceeded 15 energy % in 1960.

The intake of omega-3 fatty acids
should be increased at least to the
levels of linoleic acid (omega-
3/omega-6 ratio > 1). The amount
of a-linolenic acid as high as 10
energy % was found to be safe and
beneficial in animal experiments.
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Abstract

The role of coconut oil in general
nutrition and its effects on blood
lipids and resistance to stress and
mutagens will be discussed in the light
of new findings on animals, stressed
children and adults. The studies
revealed:

1. Coconut oil was highly protective
against mutagenicity in mutagen-
challenged rats;

2. Coconut oil-corn oil 75:25 in physi-
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cal mixture (PM) or chemically
structured lipid (SL) form given to
malnourished children improved
nutritional status rapidly and
lowered serum cholesterol levels;

Diets with coconut oil as high as
37% of total daily caloric intake
raised HDL and lowered choles-
terol: HDL ratio;

Coconut oil consuming people like
the Filipinos have low serum
cholesterol and low coronary heart
disease prevalence.
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Edible fats and oils, nutrition versus functionality

Lars H Wiedermann

The American Soyabean Association, Tokyo, Japan

Introduction

The dilemma for this subject is that
when we look at one aspect, we often
lose sight of the other. For the food
sclentist the want is functionality, the
development of a particular useful
property. The world need is for nutri-
tion. These two intrinsic values of fats
and olils are not necessarily counterpro-
ductive, especially in more developed
societies consuming comparatively high
levels of dietary fat calories. In lesser
developed countries, consuming lower
total calories and even lesser amounts
of fat calories, the distinction between
functionality and nutrition can have
serious health implications that are
exacerbated by a wide skew in their
total food and fat calorie intakes. This
paper defines the basic functional
characteristics of fats and oils in food
products, recognising that nutritional
qualities make a special case for func-
tionality, and describes the influences
of these functional characteristics on
nutritional quality as one moves
through Asia and its divergent
economies. There is no world demand
for any specific oil source, there is only
a demand for fat and oil calories.
Initially, this is satisfied by indigenous
supply defined as agricultural produc-
tions and the crushing of imported
ollseeds. Deficits between this supply
and demand are met by oil imports
that are primarily based on price.
Nevertheless, judicious blending can
optimize nutritional quality while still
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providing primary functional needs.
The urgency for this conclusion is
suggested.

Finished food fat and oil systems
are defined by their intrinsic character-
istics that for this congress has its
focus on nutrition. However, the
defined nutritional characteristics are
available in the market place. In reality,
non-nutritional characteristics, which
we define herein as functional proper-
ties, more often than not determine
market place compositions. While these
functional property dictates do not
preclude nutritional quality, these
products often provide less than their
nutritional potential. This can be a
serious shortcoming for food fat prod-
ucts, especially in developing countries
and their poorer populations.

The basic functional, non-nutri-
tional characteristics of fat and oil
systems can be defined as those that
provide lubricity, structure, aeration,
act as a moisture barrier and heat
exchange media, and are carriers of
flavours and colours (1).

The simplest performance require-
ment of a fat and oil system is to
provide lubricity (Table 1). Lubricity
imparts smoothness and tenderness
and adds to the richness and improved
eating properties of foods; it provides a
feeling of satiety after eating. Fat
systems must be melted, be in liquid-
form at body temperature to provide
lubricity.



TABLE 1

Functional characteristics of fats/oils
in food products* (2)

LUBRICITY**

Fried foods and snacks, salad
dressings/mayonnaise, salad and
cooking olls, filled food products,
etc.

LUBRICITY /STRUCTURE

Margarines and vanaspati, and
shortenings for bread, rolls, etc.

LUBRICITY/AERATION

Shortening for cakes, cookies,
biscuits, etc.

LUBRICITY /STRUCTURE/AERATION

Whipped toppings, cream icings,
bakery fillings, ice cream, etc.

LUBRICITY/STRUCTURE/MOISTURE
BARRIER

Danish and puff pastry, confec-
tionery coatings, etc.

* Imposed variables are flavor and
flavor stability.

** For fried foods the fat/oil also serves
as a heat exchange media

Some systems will require a struc-
ture even if their only function is to
provide lubricity, as is the case with
margarine and vanaspati applications.

Structure and aeration, alone or
in combination, provide additional
systems capabilities with the quality of
each depending on the application.
Aeration is an important functional
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property for providing good mixing and
creaming characteristics. Here the ratio
of liquid and structural entities, both
quality and kind are most important.

Fats and oils also act as heat
exchange media in frying or cooking
operations, and moisture barrier char-
acteristics are a unique property of
specialty coating or enrobing fat
systems.

The nutritional characteristics of
fats and oils have traditionally
concerned themselves as a source of
calories or dietary energy, as a source
of essential fatty acids and as carriers
of the fat-soluble vitamins A, D, E and
K. These are vital dietary considera-
tions and describe fat’s and oil's most
basic nutritional functions.

Fats and oils provide energy and
sufficient calories will spare proteins to
have them available for more sophisti-
cated bodily use and not be consumed
as energy. The fat-soluble vitamins
need a vehicle to bring the vitamins -
into the body and provide, along with
serum proteins, for their transport
within the body.

Discussion

There are two aspects of fats and
oils nutrition that reflect the primary
concern of this Congress and its appli-
cation to a broad base of Asian popula-
tions.

The first call or demand for dietary
fats and oils is to supply fat calories,
dietary energy. The source or composi-
tion of that edible fat or oil is not a
concern until that basic need is satis-
fied. This principle of nutrition is
paramount for developing or Third
World countries chronically deficient in
fat calories.

Insufficient fat or energy calories in
the diet is a widespread complication
for protein utilisation in developing
countries and is broadly identified as



PCM, protein-calorie malnutrition.
More subtle than protein quality and
quantity is something we can identify
as the entropy factor, a condition that
is associated with the quality of the
body's nitrogen balance (3). Entropy is
a measure of the energy unavailable for
work in a closed thermodynamic
system. In the instant case the term
describes a potential of the system, the
body, and represents a quantification
of the body’s nitrogen balance, its
potential for additional nitrogen utilisa-
tion.

PCM is a complicated malady.
Primary PCM is caused by an inade-
quate supply of food. In secondary PCM
a return to adequate diet or treatment
cannot improve protein-calorie status
and illness evokes a higher, more nega-
tive entropy-factor. They body now has
a higher threshold towards positive
response.

Primary and secondary mecha-
nisms frequently reinforce each other.
The effects of infection can cause PCM
more rapidly in individuals who previ-
ously subsisted on marginal diets than
in healthy individuals.

Clinical assessment of PCM is char-
acterised by decreased anthropometric
measurements and by abnormal or
impaired visceral protein status and
cell-mediated immunity. The wasting of
muscle mass and subcutaneous fat are
its obvious symptoms. However,
changes in visceral protein status, with
no obvious changes in anthropometric
measurements, is a more widespread,
insidious manifestation of PCM. These
serum proteins, albumin, transferrin,
prealbumin and retinol-binding protein
have short half-lives and their reduced
levels are symptomatic of PCM. Their
important physiological functions
include vitamin and mineral binding
for storage and transfer, and identifies
their role in such deficiency diseases as
beriberi and blindness or its earlier
manifestation, night-blindness.
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The two major recognised dietary
deficiency related maladies in South
and Southeast Asia are protein-calorie
malnutrition and Vitamin A deficiency.
Even vitamin and mineral supplemen-
tations are ineflective without a bodily
transport system for their use. The role
of fat calories to spare proteins is not
small matter.

There is no world demand for any
specific fat or oil source, there is only
a world demand for fat and oil calories.

Palm oil, readily available at a lower
cost in the world market, plays a major
role in satisfying this demand and
helps to reduce the potential for PCM
and its related deficiency diseases in
developing countries. This role tran-
scends any discussions concerning
composition and relates only to meet-
ing a basic human need.

The second aspect of concern is the
role of the essential fatty acids for miti-
gating the Inherent stressfulness of
diets low in total calories and even.
lower in fat calories. There are four
categories of polyunsaturated fatty
acids in animal tissue lipids. The
lowest or shortest chain members in
each category are oleic, palmitoleic,
linoleic and linolenic acids. In biochem-
ical terms these categories are identi-
fied as omega-9, 7,6 and 3 respectively.

The omega-9 and 7 substrates,
represented by oleic and palmitoleic
acids, can be synthesised by the body
through de novo synthesis from
proteins, carbohydrates or other fatty
acids. The omega-6 and 3 categories
cannot be synthesised by the body and
defines them as the two essential fatty
acid categories. Linoleic and alpha-
linolenic acids are, respectively. the
lowest members in these two cate-
gories. It would seem a straightforward
conclusion, yet we still have difficulty
with the basic concept of essentiality.

Linoleic acid has long been recog-
nised as an essential fatty acid. It is
converted in vitro to arachidonic acid,



its highest omega-6 homologue. For
alpha-linolenic acid, recognition has
come more slowly. It has only been
with the opening of more biological
windows, especially during the past five
years, that its essentiality has been
accepted; and the evidence mounts
every day.

The classical clinical case study
reported by Holman in 1982 (4) showed
that a homeostatic or stabilised neuro-
logical condition was achieved when
linolenate in the form of soybean oil
was fed intravenously to a six year-old
girl being maintained on total
parenteral nutrition. High levels of
linoleate in the form of sunflowerseed
soil emulsion had caused adverse
neurological behavior. As a result of
that clinical study observation most
U.S., European and Japanese manu-
facturers of fat emulsions for intra-
venous and tube or enteral feeding
have switched to soyabean oil-rich
preparations (5). The important obser-
vation that threads its way through
much of the omega-3 research is that
higher levels of total polyunsaturation
are not as desirable as a balance of
omega-6 and omega-3 substrates.

The Noble Prize for medicine in
1982 was awarded for the elucidation
of the structure and function of the
prostaglandins. In addition to their
biological significance it was also found
that prostaglandins and other auto-
coids often work as “antagonistic pairs”
related to their omega-6 and omega-3
substrates. The steering of an automo-
bile is an excellent analogy. To steer a
straight line course, achieving, for
example, homeostasis, it is necessary
to be able to turn both left and right,
an antagonistic pair of functions. If we
can only tum in one direction, we steer
in a continuous circle. And, we can
define dizziness as an adverse neuro-
logical symptom!

During the past five years the
biochemical research activities with
omega-3 fatty acids has been signifi-
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cant and has identified its positive role
in human health. The list is long and
impressive and has dealt with, for
example, heart disease and atheroscle-
rosis, heart attack and thrombosis,
hyperlipidemia and cholesterol, stroke,
blood pressure, autoimmune disorders
(rheumatoid arthritis, asthma and
diabetes), brain development and visual
acuity, requirements for human growth
and development (pre/post natal and
adults/elderly), psoriasis, and the
subject of cell proliferation (6-12).

Blindness or its earlier manifesta-
tion, night-blindness is endemic in
South and in some Southeast Asian
countries. The specific essential
substrates needed in the retina for
vision are vitamin A and DHA, an
omega-3 essential fatty acid that can
be derived from dietary alpha-linolenic
acid. Vitamin A is involved in photore-
ception, converting light into electrical
energy. In all species studied, not only
the photoreceptor membranes, but also
those where the nerve cells receive and
send messages, are rich in DHA.
Essential fatty acid depletion studies in
new borns result in cognitive and
visual defects. When we tie this to what
was said earlier about vitamin A trans-
port and protein sparing, we under-
score the basic importance of both
quantity and kind of dietary fats and
oils needed to sustain bodily functions.

More recently Emken, using
deuterated alpha-linolenic acid,
demonstrated its significant conversion
in humans to its higher omega-3 homo-
logues, EPA and DHA (13). Vegetable
oils are a ready source of substrates for
these higher essential fatty acid homo-
logues.

The basic conclusion of these
reported research investigations is that
there is a demonstrated fundamental
importance for the omega-3 fatty acids
and that they work in concert with
omega-6 fatty acids to establish home-
ostasis, an equilibrium of bodily func-
tions providing optimum health status



by ensuring proper cell function and
protection against disease and stress.

The only two internationally traded
vegetable oils that contain significant
quantities of both omega-3 and 6 fatty
acids, linoleate and linolenate, are
soyabean oil and LEAR, low erucic acid
rapeseed or Canola oil. While they
contain different amounts and ratios of
these essential fatty acids, they are a
ready source for these important
dietary factors.

Before we conclude our subject, we
need to develop some background
information using published statistics.
However, before we look at those data,
we must say a few words about their
purpose and integrity. One can have
very little confidence in the absolute-
ness of statistics reported for fat and oil
consumption or disappearance. The
protocols used to develop those data
supports such suspicion.

In more developed countries the
spread between consumption and
disappearance is directly proportional
to economic status, and there is a
greater and more reasonable uniformity
of that stated consumption across the
entire population.

In Third World countries,
consumption more closely approaches
disappearance. Food is more precious
and not wasted. However, those popu-
lations experience a significant skew to
their consumption patterns and per
capita consumption or disappearance
is simply dividing by total population.
That tells us nothing about distribu-
tion.

Nevertheless, we cannot live in a
vacuum, so we use the available data.
In this instance the numbers suggest
only a general picture for comparisons
and a guide for discussions.

The scope of this subject., nutrition
versus functionality and its compro-
mises for the consuming public, varies
significantly across Asia. The differenti-
ating factor, aside from a diversity of
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cultures and the traditional eating
habits of each country, is a country's
position on the economic development
ladder and its ability for indigenous fat
and oil productions.

Unfortunately, those countries
occupying a low position on the
economic ladder are also fat calorie
deficient countries and their popula-
tions are, therefore, at greater nutri-
tional risk. These low GNP countries
also have the largest populations, the
highest birth rates and depend heavily
on imports to make up for indigenous
short falls. It is these countries that
need to focus on nutritional quality and
less on functional characteristics, real
or perceived.

Table 2 illustrates this situation
and compares the countries in South
Asia, Southeast Asia and Eastern Asia
in terms of their relative incomes, per
capita fat consumption, life expectancy
and population size.

South Asian countries, Pakistan,
India and Bangladesh, have low
incomes, eat, on average, the lowest
amount of fat calories, have the short-
est life expectancy, the largest popula-
tions, and a tendency to perpetuate
their situations as suggested by the
numbers in parenthesis indicating the
years to double current population
numbers. India will, if this trend
continues, be the most populous coun-
try by the year 2023.

Pakistan appears to be an anomaly
with a per capita consumption of 10-12
kilograms per year. However, a
compounding factor is that in all popu-
lations there is some skew or dispro-
portionate distribution in their per
caput fat consumptions. This skewed
pattern of consumption is greatest in
least developed countries and suggests
that a significant percentage of the
population is eating at levels well below
the norm.

This example (Table 3) for Pakistan
applied to an annual consumption of

i |



TABLE 2
Income, fat consumption, life expectancy and population in some Asian countries

Income Capita Life Population**

Uss Fat Expectancy*
Pakistan 431 10-12 54 111 (24)
India 306 6-7 58 835 (32)
Bangladesh 153 2-3 52 115 (25)
Singapore 8162 16 73 2.7 (59)
Malaysia 1875 14 67 17.4 (28)
Thailand 1038 8-9 65 55.6 41)
Philippines 667 7-8 66 65 (25)
Indonesia 404 10-11 58 185 (35)
Japan 15400 22 78 123 (141)
Hong Kong 9643 16 76 5.7 (91)
Taiwan 5520 16 73 20 (62)
South Korea 4040 9 65 43 (53)
China 283 5 66 1104 (49)

* Average for women/men, + 2-3 yrs
** In millions; years to double in parenthesis

9.15 kg per capita suggests that 25% of assume a further skew for this lower

the population eats 67% of the coun-
try’s fat and oil supplies. The per capita
consumption level of this group is
about 24.6 kg and the remaining 75%
of the population is eating at a per

consumption group indicating that a
significant portion of the population is
eating even lower levels of visible fat;
75% of the population in 1984 was at
least 70 million people.

caput level of only 4 kg. And, we can

TABLE 3

Pakistan, skewed consumption pattern* (14)

Solid Liquid Total Per Caput
25% 23.0 kg 1.6 kg 24.6 kg 6.15 kg
(93.5%) {(6.5%)
75% 2.6 kg 1.4 kg 4.0 kg 3.0 kg
(65%) (35%)
9.15 kg

* 25% of population consumes 67% fats/oils
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The same situation exists today for
India, only more disparate (15). For a
country caput consumption of 6.5 kilo-
grams per annum, 25% of the popula-
tion is eating 20 kilos, another 25% is
eating 5 kilos and half of the popula-
tion, more than 400 million people, are
eating less than 3 kilos of visible fats
and oils per year. Can we even imagine
what the skew in that group is?

Three kilos for a 1,000-kilocalorie
daily diet is 7.4% fat calories. If daily
dietary calories are increased to, for
example, 1,500 kilocalories, the situa-
tion gets worse and complicated if
these additional calories are carbohy-
drates, low in protein, which would be
the expected case.

Another look at Table 2 suggests
that Indonesia with a large population
also would experience a similar skewed
consumption pattern.

South Korea is an outlier in that its
life expectancy is low compared to the
other newly-industrialised countries,
Singapore, Taiwan and Hong Kong.
However, so is its total fat calorie
consumptions that results from tradi-
tional cooking practices that are less
dependent on fats and oils. Neverthe-
less, its life expectancy is not as low as

TABLE 4
Pakistan, fat/oil utilisations (14)

might be interpreted from this single
observation. The answer in part, is that
Koreans eat a daily diet higher in total
calories containing a reasonable
protein level requiring fewer fat calories
to spare less proteins. Also, smaller
populations can expect to have less
skewing of their consumptions.

Table 4 data for Pakistan suggests
that its population consumes very high
percentages of vanaspati, a product
that is traditionally prepared by the
hydrogenation of vegetable oils. For
Pakistan this figure is significantly over
75%, while in India it is traditionally
about 30%.

Today more of the vanaspati prod-
ucts are being formulated with palm oil
and, therefore, requires less hydro-
genations. Nevertheless, developing
countries suffering from the stressful-
ness of both low total calorie and low
fat calorie diets should take maximum
advantage of their available polyunsat-
uration. This is not done by hydrogena-
tion for vanaspati productions.

The problem with the hydrogena-
tion of polyunsaturated oils is not trans
isomer formation, because they are
proven safe (16,17). It is the destruc-
tion and loss of essential fatty acids

Vanaspati Oil Total
25% 5.75 kg 0.4 kg 6.15 kg

(93.5%) (6.5%) (67%)
75% 1.95 kg 1.05 kg 3.0 kg

(65%) (35%) (33%)
Total 7.7 kg 1.45 kg 9.15 kg

(84%)

(16%)




and an opportunity to improve or
maximise the nutritional level of total
fat and oil supplies. Blending palm oil
and polyunsaturated oil supplies will
provide the primary functional charac-
teristics of lubricity and heat exchange.
Appearance aesthetics of crystal struc-
ture, a functional characteristic
provided by hydrogenation, has no
nutritional merit.

In the more developed countries of
Asia, fat and oil consumptions are
increasing. An exception is Japan
where their fat calorie consumption
has levelled at 25% of total calories.
These populations are eating good
levels of total dietary calories that
together with a reasonable level of
protein and growing levels of dietary
fats, including the more polyunsatu-
rated vegetable oils, suggests that
compromises between nutrition and
functionality of their fat systems are
not a nutritional concern. The worst
that could happen here is that exces-
sive nutritional concerns could need-
lessly destroy or compromise function-
ality.

A recent article on Evolution and
the Origin of the Human Brain (18)
provides a succinct and prophetic
summary for this subject; to para-
phrase: “The role of food in homo
sapien evolution has hardly been
considered. Although food was consid-
ered important as an energy source,
one food was generally considered the
same as another food; this is wrong. It
generally is recognised today that food
{and that would include dietary fats
and oils) is relevant to major health
problems throughout the world...the
evidence proves that food is not just
food and that there are qualitative
differences in a manner which has
profound biological influence.”

This is true for our fats and oils
situation. There is no potential for
significantly increasing the quantity of
dietary fats for populations eating
stressful diets; therefore, there needs to
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be some focus for qualitative changes,
to make better use of what is available.

This could be a warning sign: a
recognition that evolution is non-direc-
tional, it only has dynamic potential for
change.

The urgency for that observation is
that 90% of the world’s population
growth is in developing countries and
about 80 percent of this growth is in
the lower socioeconomic group, a figure
that identifies more than 70 percent of
potential world population growth!

These are people that had little
yesterday, have very little today and
cannot expect to have much more
tomorrow. What of their evolution?
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Dietary palmitic acid is hypocholesterolaemic
relative to lauric + myristic acids in humans
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Abstract

Saturated fatty acids (SAFA) are
generally recognised as hypercholes-
terolaemic. The most common SAFA in
the human diet are palmitic, lauric,
myristic and stearic. Stearic acid is
regarded as a neutral fatty acid with
respect to its influence on serum lipids.
Unlike stearic acid, however, the indi-
vidual responses of palmitic, lauric and
myristic acids on serum lipids have not
been clearly alienated. A human study
using 18 volunteers in a 4-week cross-
over design was conducted using diets
enriched with either palmitic acid (PA)
or lauric + myristic acids (LM) to evalu-

ate the impact of these SAFA on serum
lipids and lipoproteins. Total fat blends
were adjusted such that total PUFA (3
en %), total MONOs (14 en %) and
SAFA (15 en %) were held constand
while only 10 en % as LM was
exchanged for 10 en % as PA. The
results (Means + S.D.; mg/dl) were as
follows:

The data indicate that a PA-
enriched diet lowered TC, LDL-C and
improved the LDL/HDL ratio compared
to the LM-enriched diet. We conclude
that PA (16:0) exerts a distinctly differ-
ent impact on cholesterol metabolism
from LM (12:1 + 14:1) in normocholes-
terolaemic humans.

n TC LDL-C  HDL2-C HDL3-C LDL/HDL TG
Entry: 18 164+18 104+25 12+5 24+5 26+07 85435
PA: 17 154+17 93+18 12+4 23 + 4 2.3+0.7 95+33
LM: 18 170+24 106+18 12+5 26 + 5 24+06 87+36
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Introduction

It is known that chlorophyll (CHL)
shown in Figure 1 exhibits prooxidant
effect to edible oils (1-3). CHL acts as a
photosensitiser of oils, accompanying
the generation of singlet oxygen when
exposed to light. However, the prooxi-
dant effects of CHL derivatives such as
pheophytin (PHY) and Pheophorbide
(PHO) present in vegetable oils and

C20"39

Chlorophyl]

FIG. 1

Pheophytin

lipid foods on the deterioration of oils
have never been systematically studied.
In addition, what role the decomposi-
tion products of CHL play on the oxida-
tive stabilities of oils has not been
known. This investigation was carried
out to measure the residual CHL and
its related compounds in edible
vegetable oils and also to know their
prooxidant effects on edible oils.

FPheophorbide

The decomposition of chlorophyll.



Materials and methods

CHLs A and B were prepared from
fresh spinach. PHYs A and B, and
PHOs A and B were prepared from
corresponding CHLs by acid treatment
(4). All vegetable oils were obtained
from oil manufactures in Japan.
Extracted rapeseed oils were obtained
from Canola seeds with several organic
solvents (5).

CHL and its derivatives present in
crude rapeseed oils were determined by
HPLC analysis. A reversed phase
column (NOVA-PAK Cartridge C18,
8x100mm) and acetone/method (75:25)
mixture as a mobile phase were used
for HPLC analysis. Flow rate was
1.0ml/min. CHL and its derivatives
were detected with a fluorescence
detector (Ex430-Em650nm). Contents
of CHLs A and B, and PHYs A and B in
vegetable oils and extracted rapeseed
oils were determined by the fluoromet-
rical method that we have designed (6).

Methyl linoleate supplemented with
CHL, PHY amd PHO (2.2x 10-7mol/g)
was exposed to a fluorescent lamp
(500lux) at O C (4). Peroxide value of
sample oils was measured after
photooxidation. Residual CHL and its
derivatives in sample oils were
measured spectrophotometrically (7).
The rapeseed oil was passed through
an activated carbon-Celite column to
remove photosensitisers prior to addi-
tion of CHL and PHY (15ug/20g oil)
and then was oxidised under room
light at room temperature (8).

Results and discussion

Chlorophyll pigments present in
vegetable oils

To identily green pigments present
in vegetable oils, the HPLC analysis
was applied to the crude rapeseed oil
(Figure 2). Major CHL pigments in oils
were PHYs A and B although CHLs A
and B were major green pigments in
oilseeds. Furthermore, PHY A’, possibly
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FIG. 2 High Performance Liquid
Chromatogram of Chlorophyll
Derivatives Isolated from

Rapeseed Oil.

a chiral isomer of PHY A and pyropheo-
phytin A were also detected. On the
other hand, CHLs A and B content was
very low and dephytylated pigments
such as PHO and chlorophyllide were
not observed in the crude rapeseed oil.

Residual CHLs A and B and PHYs A
and B in commercially produced edible
oils were determined f{luorometrically.
As shown in Table 1, each refined
edible oils contained different amounts
of CHL and PHY (10-600ug/kg). PHY
was present in a much higher propor-
tion than CHL, and PHY A showed the
highest content (>60%) and PHY B
content was 15-25%. On the other
hand, CHL A was the smallest, and
near the limit of detection by f{luoro-
metric method. The mean composi-
tional ratio of A and B types were 70%
and 30%, respectively, and were similar
for all oils.

Changes of 4 components (CHLs A
and B, and PHYs A and B) in rapeseed
oils during refining processing are
shown in Table 2. The contents of CHL
and PHY were decreased with the
progress of purification. However, a



TABLE 1
Chlorophyll and pheophytin content in refined vegetable oils

Oil Total CHL A CHLB PHY A PHY B
ng/kg oil

Soybean 69.1 0.0 4.9 50.8 13.5
Soybean 116.0 2.0 13.3 73.1 27.7
Rapeseed 180.2 3.6 21.4 107.5 47.7
Rapeseed 187.6 6.3 27.8 119.2 34.4
Cottonseed 278.8 9.7 39.8 184.9 44.3
Salfflower 311.9 31.7 60.2 167.2 52.8
Corn 161.7 0.0 18.9 114.4 40.5
Olive 142.0 7.7 16.9 97.0 20.6
Palm olein 579.4 15.3 106.4 359.3 98.5
Palm olein 582.9 30.3 113.8 341.2 97.6
Rice bran 626.0 29.6 79.5 396.7 120.3
Sesame 1189.5 125.1 318.9 542.8 202.7
Mean ratio+SD(%) 4.1+3.0 11.346.0 65.7+7.9 19.0+4.7
TABLE 2

Changes of chlorophyll and pheophytin composition during refining and processing ol rapeseed oils

Total CHL A(%) CHL B(%) PHY A(%) PHY B(%)
mg/ kg oil
Pressed oil 39.9 2.53 491 30.3 1.75
(6.3) (12.3) (76.9) 4.4)
Extracted oil 46.1 2.62 2.92 35.6 4.99
(5.7) (6.3) (77.2) (10.8)
Crude oil 35.7 0.88 0.30 27.8 5.35
(2.5) (0.9) (77.9) (18.8)
after degumming 43.1 1.78 1.13 33.3 6.93
4.1) (2.6) (77.2) (16.1)
after neutralisation 39.1 0.89 0.00 31.5 6.84
(2.3) (0.0) (80.5) (17.5)
after bleaching 0.386 0.028 0.059 0.235 0.071
(7.3) (13.6) (60.9) (18.3)
after deodorisation 0.171 0.007 0.0023 0.108 0.036
4.1) (11.9) (62.9) (21.1)
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relatively constant compositional ratio
of the 4 components was observed.
These observations mean that PHY
was not formed during oil refining.

To know the reason why PHY
showed the highest content among
CHL analogues, oils containing green
pigments were extracted from rape-
seeds with different kinds of solvents.
Total amounts of CHL and PHY were
very low when used hexane (Table 3).
The percentage of PHY A was about
77% and the next was PHY B in rape-
seed oils extracted with hexane. PHYs
A and B were selectively extracted with
hexane. Vegetable oils were commonly
extracted with hexane so that PHY
content was higher than CHL content
in edible oils.

TABLE 3

Photooxidation of oils with chlorophyll
and its derivatives

Methyl linoleate and refined rape-
seed oils supplemented with CHL, PHY
and PHO were oxidized in the presence
of light irradiation (Figures 3 and 4). As
shown in Figure 3, the peroxide value
of methyl linoleate supplemented with
CHL and its derivatives was drastically
increased without no induction period.
In particular, the peroxide value of
methyl linoleate with PHY and PHO
was higher than that of oils with CHL
during photooxidation. These observa-
tlons mean that PHY and PHO also
acted as photosensitisers to accelerate
the oxidation of oils as well as CHL and
that their prooxidant activities were
stronger than those of CHL. Moreover,
stronger prooxidant activity of PHYs A

Effect of extraction solvents on chlorophyll and pheophytin composition in extracted

oils from rapeseed

Solvent* Extracts Total CHL A(%) CHL B(%) PHY A(%) PHY B(%)
(%) mg/kg oil
H 22 4.16 0.14 0.00 3.22 0.80
(3.0) (0.0) (77.4) (19.6)
C-M(2:1) 17 120.91 92.01 24.77 1.78 2.35
after H (76.1) (20.5) (1.5) (1.9)
HP-E(3:1) 12 166.24 88.03 32.64 27.68 17.89
after H (53.0) (19.6) (16.7) (10.7)
C-M(2:1) 37 69.78 45.92 14.51 7.22 2.13
(65.8) (20.8) (10.3) (38.1)

HP-E(3:1) 30 78.23 40.40 14.79 15.43 7.61
(51.6) (18.9) (19.7) (9.8)
H-E(2:1) 27 50.03 23.31 7.78 13.35 5.39
(46.6) (15.6) (26.7) (11.1)
A-W(4:1) 18 82.98 1.27 12.26 59.16 10.30
(1.5) (14.8) (71.3) (12.4)

* A: acetone, C: chloroform, E:ethanol, H: hexane, HP: heptane,

M: methanol, W: water.
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Pheophytins on the Autoxidatin of
Rapeseed Oil under Room Light.

Each pigment (15 pg) was added to
photosensitized-free rapeseed oil (20g)
and autoxidized under room light at
room temperature. O, Chl a; A, Chl b;
@, Phy a; A, Phy b; x, control.
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and B was also observed in refined
rapeseed oils containing carotenes and
tocopherols (Figure 4). It was an inter-
esting finding that B type pigments
accelerated the oxidative deteroration
of oils to a greater degree than A type.
Comparing with stabilities of CHL and
its derivatives against photooxidation,
PHY and PHO were stable against
photooxidation and scarcely decom-
posed during light irradiation (Figure
5). On the other hand, CHLs A and B
were unstable and decomposed easily
to colourless compounds. These obser-
vations indicate that the stronger
prooxidant activities of PHY and PHO
were due to their oxidative stability.

These results suggest the impor-
tance of the PHY content in vegetable
oils, considering the their oxidative
stability.
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Introduction

Ten years have lapsed since a
systematic food composition
programme was initiated in 1980.
From its humble beginning of a litera-
ture survey of available data on food
composition, a systematic analytical
programme was soon initiated. Data
from the analytical programme enabled
the publication of the first update to
the Food Table in 1985, which was a
considerable improvement over the
preliminary table of 1982. The
programme continued smoothly, albeit
slowly, and covered a wide variety of
raw, processed and cooked foods,
enabling the publication of yet another
update in 1988. At the same time,
numerous other countries were also
improving ang¢ intensifying their
national food composition programmes.
In order to collaborate these efforts and
improve the amount, quality and avail-
ability of food composition data, vari-
ous international and regional
networks were initiated. This report
describes the development of the food
composition programme in Malaysia,
and its linkages with various regional
networks.

The Malaysian food composition
programme

A systematic programme to compile
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a comprehensive food composition
table for use in Malaysia was initiated
in 1980. The first phase consisted of a
definition of the state-of-the-art of food
composition studies in the country,
and compilation of a preliminary table
for immediate use in 1982 (1). In the
second phase, systematic chemical
analysis of local foods commenced, and
was carried out as a collaborative
programme among the Institute for
Medical Research (IMR), the Malaysian
Agricultural Research and Develop-
ment Insitute (MARDI), Universiti
Pertanian Malaysia (UPM) and Univer-
siti Kebangsaan Malaysia (UKM). To
execute the Programme, a Working
Group was formed, comprising of
scientists from the participating insti-
tutions. Financial assistance for the
analyses was obtained under the
ASEAN Protein Project, which was
funded by the ASEAN-Australian
Economic Cooperation Programme
(AAECP). At the end of the second
phase, an update to the preliminary
table was published in 1985 (2).

The analysis and compilation
programme continued for another four
years into its third phase. Continued
financial assistance was obtained from
the AAECP, under the ASEAN Food
Habits Project. The climax of the
programme was the publication of
Nutrient Composition of Malaysian



Foods 1988 (3). Besides the printed
copies, the database was also available
in dBase format. In cognizance of the
need for continuous interaction
between food composition data genera-
tors and users, a Workshop for Users
of Food Composition Data was organ-
ised in late 1988. The primary objec-
tive of the Workshop was to under-
stand the needs of data users, and to
maximise the distribution and effective
use of data. Nutritionists, dietitians,
food scientists and educationists
provided inputs for improvements to
the 1988 Table, as well as recommen-
dations for future work in food compo-
sition data generation and compilation
(4).

With the publication of the compre-
hensive edition of the Food Table in
1988, the systematic food composition
programme in Malaysia has achieved
an important stage of development.
Work on the programme continued,
and current activities emphasise on
providing further input and refinement
to the database established. These
included analyses of selected nutrients
which have not been given sufficient
attention, selected groups of foods for
which information is lacking, as well as
studies on analytical methodologies.
Effort was also made to improve the
management, storage and retrieval of
the large amount of data that has
become available.

Two groups of foods which the
government was encouraging their
consumption, but for which composi-
tioned data were lacking were studied.
In the first group, 19 types of local
vegetables, used mainly as ulam-ulam,
were studied. The nutritional value of
20 species of fresh-water fishes {5) were
compared with that of 50 species of
marine fishes from 31 families (6). In
response to the great interest generated
on the consumption of snack foods, the
nutritional value of these foods was
also examined (7). Studies into analyti-
cal methodologies placed emphasis on
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several nutrients, including vitamin C,
calcium and iron (8, 9, 10).

Studies on several specific nutri-
ents were carried out. In response to
increasing interest in the dietary fibre
content of foods, a study of this
“neglected nutrient” was initiated. In
conjunction with this unavailable
carbohydrate, the “available carbohy-
drate” content of foods was examined,
to obtain more accurate data on carbo-
hydrate content, as opposed to results
obtained “by difference” (11). The study
of cholesterol content of foods was initi-
ated, to meet increasing demand for
these data in the control and preven-
tion of cardiovascular disease.

There has been a great deal of
interest in the vitamin A and
carotenoid contents of foods in recent
years, in relation to their importance to
vitamin A deficiency as well as to their
possible roles in the prevention of
cancer (12). Much progress has been
made in the development of analytical
methods for more accurate determina-
tion of these two groups of closely
related nutrients (13). A systematic
project to develop an improved method
for the analysis of retinol and
carotenoids was thus initiated (14).
The HPLC method developed was found
to be suitable for the simultaneous
analysis of retinol and carotenoids in a
variety of fruits and vegetables (15), as
well as foods of animal origin (16).
Besides making available an improved
methodology, the project has also
resulted in making available the
carotenoid composition of these foods,
to provide more accurate estimations of
the vitamin A values of foods.

Further to the above-mentioned
completed project on the development
of a HPLC method for more accurate
analysis of retinol and carotenoids in
foods, two other studies were carried
out. In the first study, the HPLC
method developed was successfully
adapted for the simultaneous determi-
nation of retinol and carotenoids in



blood sera. For the first time, the
carotenoid composition of a sample of
“normal” sera of Malaysians has
become available. The method would
be useful for more accurate determina-
tion of these nutrients in human
subjects, e.g. in the assessment of vita-
min A status. In order to provide more
accurate data on the vitamin A value of
foods, the biological utilisation of
carotenoids in selected plant sources
was investigated using experimental
rats in the second study.

Coordination with regional
networks

The Malaysian food composition
programme in Malaysia has been devel-
oped in coordination with various inter-
national and regional networks. At the
commencement of the programme in
the early 1980’s, the establishment of
the International Network of Food Data
Systems {INFOODS) in 1983, aimed as
an international effort to improve the
amount, quantity and availability of
food composition data, had provided
additional impetus for the programme.
It was comforting to know that
Malaysia was not alone in its effort.
Details of INFOODS will be presented
elsewhere in this Symposium. The
following year, Malaysia participated in
the inauguration of ASIAFOODS (17),
one of the several regional networks
subsequently established.

In the ASEAN region, Malaysia has
collaborated fully with other member
countries in a number of activities in
food analysis. Two workshops on food
analytical techniques were organised,
the first was held in Singapore in 1981
(18), followed by another workshop in
Indonesia in 1984 (19). Arising [rom
discussions during these two work-
shops, the ASEAN Food Data Network
was established in 1986. Coordinated
from Bangkok, various activities have
since been organised, including two
workshops in 1986 and 1989 (20, 21).
Besides discussions on a variety of
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analytical methods, emphasis was also
given to the generation of national food
composition databases, quality control
and interlaboratory testing, and
computerised databases. An interlabo-
ratory trial on nutrient analysis among
the various laboratories in ASEAN was
carried out in 1988. Activities being
planned for the immediate future
include the publication of an ASEAN-
FOODS newsletter in late 1991. Plans
are also being made for the convening
of a consultative meeting in early 1992
for the development of a ASEANFOODS
Database.

More recently, the Asia-Pacific Food
Analysis Network (APFAN) was estab-
lished, with the nucleus in Australia.
The author has participated in two
recent activities of the Network, namely
a regional seminar in Penang in Octo-
ber 1990 (22) and a workshop in Bris-
bane, in July 1991 (23). The seminar
focused on the analysis of trace
constituents in foods, and covered
developments in the analyses of vita-
mins, minerals, additives, adulterants
and mycotoxins in the region. The
workshop was held in the Queensland
Government Chemical Laboratory, and
was aimed at upgrading the analytical
capabilities of workers from developing
countries. Participants had the oppor-
tunity to have "hands-on’ practical
sessions in the analysis of dietary fibre,
carotenoids (and vitamin A), trace
minerals, and aflatoxin, as well as
some tips in trouble shooting in liquid
chromatography and atomic absorption
spectrometry. A second regional semi-
nar is being planned for November
1992 in Kuala Lumpur, with some
thrust on quality assurance and valida-
tion of analytical methods.

These associations with various
regional networks have proved useful
as they enable sharing and exchange of
experiences, and the development of
harmonised food <composition
databases. Malaysia will continue to
work towards strengthening these



collaborations, in order to further
update and improve its food composi-
tion programme, as well as other
programmes in the region.
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Introduction

The first set of Australian food
composition tables was published in
the late 1930’s in a report ol the
National Advisory Council on Nutrition
(1). These tables, developed by Dr
Geoffrey Bourne, provided proximate
values on some 1200 foods for an anal-
ysis of a dietary survey, conducted in
four States - New South Wales, Victo-
ria, South Australia and Queensland.
The first published monograph of food
composition data, under the title of
“Tables of composition of Australian
foods”, was compiled by Anita Osmond
and released in 1946 as the National
Health and Medical Research Council’s
(NHMRC) Special Report Series No 2
(2). These tables were revised in 1954
by Winifred Wilson (3) and republished
in 1970 with extensive revisions and
re-formatting under the authorship of
Sucy Thomas and Margaret Corden (4).
In 1979, a Working Party of the Nutri-
tion Committee of NHMRC was estab-
lished to plan a revision of the
Australian food tables to be based on a
major analytical programme of national
foods. The analytical programme
commenced in 1981 and has been
maintained through the 1980’s and
now into the 1990’s.

Sampling programme

The sampling programme for the
food analysis is based on foods avail-
able to the consumer in the market-

479

place, taking into consideration the
contribution of foods to the national
diet or the diet of subgroups in the
overall population. Within the limita-
tions of resources available for the
Australian or indeed any food composi-
tion programme, it is not possible to
consider analysing the majority of food
items in a modern food supply, esti-
mated to be some 16,000 individual
products in the Australian market-
place. Therefore, it is important that
within each major analytical
programme for a specific food grouping,
foods selected are those commonly
consumed, balanced by the significance
of their nutrient contribution.

For the actual sampling process,
consideration is given to the geographi-
cal density of the population, the
venues where food is purchased, the
originating source of the food and
factors that might influence the vari-
ability of the nutrients in the food at
the time of purchase and during and
after sampling. For processed and
manufactured foods, sampling is based
on markel shares and production runs.
Packaged foods are analysed within the
product shelf-life, as identified by the
use-by date.

For most foods, a composite sample
is prepared for analysis from multiple
individual samples.

Determination of nutrients

Currently, nearly all analyses are



undertaken by the Australian Govern-
ment Analytical Laboratories. Through
their food analytical work, Associate
Professor Heather Greenfield and
colleagues at the University of New
South Wales have contributed signifi-
cantly to the analytical programme and
subsequent publications. The analysis
of a number of nutrients has required a
considerable time period for setting-up
methods, solving problems and achiev-
ing acceptable quality assurance stan-
dards. Nutrients included in the
analytical programmes to 1989 were:

Water, nitrogen, amino acids

Fat, fatty acids, cholesterol
Sugars, starches, organic acids
Ash

Dietary fibre (AOAC method)
Vitamins - A, carotenes, B-1, B-2,

niacin, C
Minerals - Na, K, Ca, P, Mg, Fe, Zn,
Cu, Mn.

Since 1989, the following nutrients
have been included in the analytical
programme:

Vitamins - B-6, biotin, pantothenic
acid, B-12, folates

Minerals - Se, S, Cl1, F.

Todate, some 2000 foods have been
analyzed in the current {ood composi-
tion programme.

Validation process

Nutritionists previously within the
Department of Health, and now in the
National Food Authority, have the
responsibility for developing the
sampling programme, overall monitor-
ing of sample purchasing and analysis,
and validating of analytical data for
publication. The validation process
may result in repeating, extending or
rejecting data analyses, based on
detailed scrutiny of nutrient results
with reference to Australian food stan-
dards, package labelling information,
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data from other food composition
tables or from other sources, and
discussion with the relevant food
industry body or food manufacturer.

Programme publications

Since August 1989, eight publi-
cations have been released from the
food composition programme, in three
different formats to meet specific user
demands. The main product is the
“Composition of foods, Australia”
series, with five volumes now
published. These are:

Volume 1 - Meat, vegetables, fruit,
take-away and snack
foods (5)

Volume 2 - Cereal and cereal prod-
ucts (6)

Volume 3 - Dairy products, fish
and eggs (7)

Volume 4 - Fats and oils, processed
meat, fruit and vegeta-
bles (8)

Volume 5 - Legumes and nuts,

beverages and miscella-
neous foods (9)

The second major product is the
computerised database NUTTAB,
commercially released in 1989 and
revised in 1990 and 1991 (10).

The last of the present formats is
the popular, condensed and tabulated
publication “Nutritional values of
Australian foods” (12). It includes all
foods detailed in the “Composition of
foods, Australia” series, providing data
on 25 nutrients for each food.

Asian foods

One major aspect of the current
food composition work is the inclusion
of a major analytical programme on
ethnic foods. The Asian region is the
origin of the majority of foods in this
programme which includes 28 Chinese,
20 Indonesian/Malaysian, 20 Viet-
namese and 14 Thai foods. These



foods are being analyzed under
contract at the University of New South
Wales.

Australian nutrient data bank

The development of the Australian
nutrient data bank (ANDB) - a main-
frame system designed to store,
process and report nutrient data - has
significantly facilitated the availability
of food composition publications from
the programme. Nutrient profiles are
entered and stored together with a
detailed description of the analyzed
sample. This can be done manually or
via electronic transfer from the princi-
pal analytical laboratory.

The processing of nutrient data
involves compilation of analyses from
one or more samples into a set of data
suitable for publication, with the flexi-
bility of weighting, averaging or
combining data. Particular compo-
nents can be calculated from analysed
data, such as energy content, and
retinol and niacin equivalents. A
recent enhancement to ANDB allows
the calculation of nutrient profiles of
recipe foods by the combination of
ingredient nutrient profiles and by the
application of weight change and nutri-
ent retention factors.

The system can report data in a
number of formats, e.g. one page/one
food for the COFA series, tabulated for
“Nutritional values of Australian foods”
and the data appendices for the COFA
series. Data can be reported per 100g
or mL or per specified serving size. For
these and other reporting formats to be
produced, the ANDB has a flexible
system whereby the report details
{within a fixed “shell”) for publication or
other uses. are decided by the user.

Regional activities

Within the last ten years, liaison
has been developed with food composi-
tion programmes in the Asian region.
Nutritionists working in the Australian
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food composition programme have
shared their publications with those
carrying out similar programmes in
other countries, including Malaysia,
Thailand, Indonesia, the Philippines
and Vietnam. Through an FAO nutri-
tion improvement project, funded by
the Australian International Develop-
ment Assistance Bureau, support
currently is being provided for nutrient
analyses of carotene and vitamin A -
containing foods at the National Insti-
tute of Nutrition in Vietnam. Also,
Australian membership of OCEANI-
AFOODS has helped to develop
contacts with nutritionists and food
analysts involved with ASEANFOODS -
another regional group of the interna-
tional umbrella organization INFOODS.

Future activities

In the continuing updating of the
COFA series, information will be
released on an extended range of nutri-
ents, including for those foods for
which some nutrient data have already
been published. As well, updates will
increase the number of foods for
which data are provided, with an
emphasis on ethnic and recipe foods
and foods for infants, as well as new
products entering the market-place.
The computerised database - NUTTAB
and the condensed, tabulated publica-
tion of “Nutritional values of Australian
foods” should be updated regularly. A
simplified version of the food tables for
use by the general community, is in the
planning stages.
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Food composition data generation and compilation in

the Philippines

Aida R Aguinaldo

Food and Nutrition Research Institute, Department of Science and Technology,

Manila, Philippines

Historical perspective

The historical account of the food
composition work undertaken in the
Philippines is viewed in the light of
events before and after the INFOODS
initiative (Table 1}.

The first food composition data
reported in the country were those
generated in 1907 on infant food and
milk by two American scientists
{(Musgrave and Richmond) of the
Philippine Bureau of Science. This was
followed by many more works, by other
people, for a variety of purposes.

TABLE 1
Milestones in the food composition data generation and compilation activities in the
Philippines
A. Before INFOODS
1907 Proximate composition of infant food and milk, Bureau of Science
{Musgrave and Richmond)
1925 First compilation (Adriano)
1951 First Food Composition Tables, Institute of Nutrition
1980 Fifth revision of the Food Composition Tables, Food and Nutrition
Research Institute
B. After INFOODS
1985 First National Workshop on Food Composition Creation of the
National Committee on Food Composition
1986 Start of development of a Laboratory Network
1987 Start of data generation {at FNRI) using INFOODS Guidelines
1990 Start of development of a computerized data system
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The first compilation of food
composition data was done in 1925 by
a Filipino scientist (Adriano), using
data mostly generated in the U.S. It
was not until after the war that food
composition data generation for compi-
lation purposes was institutionalised,
the task being given to the newly
created Institute of Nutrition. Thus, the
first compilation, which was subse-
quently known as the “Food Composi-
tion Tables (FCT) Recommended for
Use in the Philippines”, was published

TABLE 2

in 1951, with most data borrowed from
the U.S. This function continues today
in the Institute under its new name,
the Food and Nutrition Research Insti-
tute.

When the INFOODS was followed
up in Asia, in 1984, the Philippines
began examining its FCT, with results
which were then emerging as the
norm - data were not complete, nor up-
to-date, nor accurate, nor easily acces-
sible - as would have been desired
(Tables 2 and 3).

Gaps in the Philippine FCT in food groups/items and nutrients

Food Group(s) Food Item(s) Nutrient(s)
Cereals (particularly Processed/convenience Fatty acids
flour, noodles) instant foods Dietary fibre
Bakery products (including imported Starch and
Meat, poultry, eggs foods) sugars
Fish Cooked single foods Amino acids
Fruits (including fried, B-carotene,
Vegetables broiled, sauteed) vitamins C
Beans/nuts/seeds Unusual/alternate and D
(including vegemeat, foods Iron, iodine,
coconut products) Raw single foods and zinc
Root crops Recipes Total vs.
Milk and milk products Spices available
Miscellaneous Baking soda powder carbohydrate
(including spices) “Junk” foods

Herbal medicine
Fats and oils
Beverages
Wines/beer

Jams and jellies
Infant formulas
Dietetic/special
diet foods
New products
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TABLE 3

Limitations of the Philippine Food Composition Tables (1980 Edition)

1. Technical

Relate to the representativity of the sample and to the accuracy of the sampling

and analysis methods, i.e.:

a. limited sampling due to nearly exclusive Metro Manila sourcing, few and
arbitrarily selected market/groceries, market stalls and food units for

analyses.

b. inaccurate analyses due to low specificity, sensitivity and precision of

methods.

2. Conceptual

Relate to nutritional significance of data to users, e.g.:

a. limited application of “carbohydrate by difference” to diabetics.

b. little utility value of “crude fiber” vis-a-vis “dietary fiber” to dietitians.

c. over-estimation of “protein” (if not taken from amino acid composition), or
of “iron” (if without non-heme vs. heme differentiation), or of “vitarnin A"
(if without carotenoid fractionation).

d. over-estimation of nutrient potential from chemical analyses (if unco-

rected for bio-availability).

Thus, in 1985, the first National
Workshop on Food Composition was
conducted with 60 data generators and
users participating. The Workshop
formalized the gaps in then operating
system and, more importantly, made
the recommendation to form an inter-
agency coordinating body, the National
Committee on Food Composition
(NCFC) to formulate a Philippine
National Plan (PNDP).

The Philippine national plan

The PNP, so formulated by the
created NCFC, takes a 4-pronged
approach: needs assessment and
guidelines formulation: data genera-
tion by a laboratory network; data
banking and management; and contin-
uing education programme (Table 4).

Needs assessment and guidelines
Jormulation

The PNP envisions the periodic
assessment and appropriate action by
the NCFC or task forces. Todate, the
NCFC has approved and the FNRI has
implemented (and continue to imple-
ment) the identified strategies for prior-
itization of foods and nutrients; the
sampling and analysis methodologies;
and the content/format of the Philip-
pine FCT (Table 5).

Data generation by a laboratory
network

The present food composition data
generators belong to a cross section of
the laboratory community, with specific
mandates that direct data generation
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TABLE 4
The Philippine national plan for food composition data generation and compilation

- Data needs assessment and guidelines formulation by task forces.
— Data generation by a Laboratory Network with FNRI as central note.
- Data banking and management for various users.

-~ Data generators’ and users’ continuing education and development through
seminars, conferences, workshops and training courses.

TABLE 5

Needs assessment and guidelines formulation

1. Prioritisation of food items and nutrients

a. food items - based on use of data, primary being the national nutrition
surveys

b. nutrients - based on existing local RDAs

2. Choice of sampling and analytical methodologies
a. sampling

i. sampling centres -~ based on assumption that Metro Manila
food supply represents that in other
parts of the country

if. sampling points —~ based on findings that certain public
markets/ supermarkets are main distri-
bution points ofmost foods or are main-
sources of specific foods

iii. sampling time - initially based onHorwitz concentration
vs. variability equation currently based
on INFOODS Guidelines

b. chemical analyses - based on “consensus” methods monitored by control
charts on in-house standards

3. Content and format of FCTs

a. food groupings

b. explanatory notes
c. indices

d. appendices

e. contents of tables
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protocols (Table 6). The PNP envisions
a laboratory network system that
reconciles major differences to rational-
ize compilation of data generated by
participating laboratories. This task
involves a number of coordinated activ-
ities within and among laboratories
{Table 7).

Within the FNRI laboratory, meth-
ods comparison and/or validation, as
well as establishment of precision data,
have become standard practices since
1987. The INFOODS draft guidelines
have been used in  many
sampling/analysis improvement activi-
ties. In-house standards are contin-
ually developed. Better performing
analysis methods and sampling proto-
cols are in place.

TABLE 6

To initiate the Laboratory Network,
an inventory of analytical capabilities of
food laboratories in the country was
made. In 1988-1989, interlaboratory
tests for proximate, vitamin and
mineral analyses demonstrated the low
accuracy and precision of certain
routine methods and the subsequent
improvement of these parameters when
“consensus” methods were used.

Data banking and management

The PNP includes the compilation
of data by the FNRI and the easy
access to them, by wusers of
various/different needs, hence the
development of a computerized system
(Table 8). A user-friendly programme
employing the D-base IV (version 1.1)

Generators of food composition data in the Philippines

1. Department of Science and Technology
- Food and Nutrition Research Institute
- Industrial Technology Development Institute
- Philippine Nuclear Research Institute

2. Department of Health
~ Bureau of Food and Drugs
- Department of Agriculture
- Bureau of Plant Industry
— Bureau of Animal Industry

- Bureau of Fisheries and Aquatic Resources

- National Food Authority
— Food Development Center

— National Post-Harvest Institute for Research and Extension Philippine

Coconut Authority

3. State and private universities: faculties of agriculture, food and nutrition, public
health and medicine (degree and research programmes)

4. Internationally funded research organizations International Rice Research Insti-
tute (IRRI) Southeast Asian Fisheries Development Center (SEAFDEC) ASEAN
Post-Harvest Research Center (APHRC)

5. Private industry (QC and R&D Laboratories)
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TABLE 7

Data generation by a laboratory network

A. Within Laboratories

—  Methods comparison/validation

- Establishment of precision data on selected methods
— Development of a quality assurance programme

—~ Development of Procedure Manuals
Among Laboratories

- Inventory of analytical capabilities

~ Inventory of training course offerings

- Interlaboratory tests programmes

- Harmonization of analytical methods

- Harmonisation of food identification/documentation system

- Development of data compilation system (for food composition database)

- Organization of continuing series of seminars, conferences, workshops,
training courses

TABLE 8
Data banking and management

Collection of data from sources other than FNRI
Survey of uses of/queries on food composition data
System analysis

Development of software for encode-compiler
Development of software for various uses, e.g.

- food/diet rating, e.g. nutrient density and index of nutritional quality
— food/diet adequacy relative to RDA

— nutrient variability and food sourcing

— nutrient norms and nutritional labelling
Development of Software Operation Manuals
Systematization of outputs

software is presently being tested and
refined to accommodate all reasonably
acceptable local food composition data
in order to respond to pre-determined
queries. Decisions on the content and
format of the database have been
finalised.

At the same time, collection of data
generated by other laboratories (from
literature, researchers, etc.) is under-
way.

Continuing education programme
The training needs of data genera-



TABLE 9

Continuing education programme for data generators and users

A. Data Generators

~ Sampling techniques

- New methodologies, especially automated ones
— Maintenance and repair of laboratory instruments

- Statistics in analytical chemistry

-~ Computer/software applications in analysis/documentation

— Quality assurance techniques
—  Networking

B. Data Users

- Limitations of FCTs or data sets

- Food Composition Database applications

- Networking

tors and users are many (Table 9);
however, only a few have been filled.
Some aspects of the continuing educa-
tion programme for data generators
have been addressed by the seminar
series programme of the Philippine
Association of Laboratory Instrument
Users, which todate, has sponsored
lectures on the use and maintenance of
basic equipment (e.g. pH meters;
UV/VIS and IR spectrophotometers;
GCs/HPLCs; basic electronics and
computers in laboratory instrumenta-
tion; laboratory management and
operations; quality assurance; labora-
tory data handling and evaluation; and
safety in the laboratory).

The future

While the present data generation
for compilation work in the FNRI
makes slow progress due to priority
problems (for research) and budgetary
contraints (for personnel and opera-
tions), the database system (which
makes available data from other
sources) serves a responsive alterna-
tive.
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With hopefully more external fund-
ing and the continued support of the
local Laboratory Network, the future for
complete, up-to-date, accurate and
accessible food composition data in the
Philippines looks promising. The
collaborative efforts in the Asia-Pacific
region, and sustained initiatives from
INFOODS can continue to make sooner
the realisation of the Philippine food
data system, which we would like to
call PHILFOODS, in the tradition of
INFOODS.
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Food composition programme in
Egypt

Complete and accurate knowledge
of the composition of food in essential
not only for the purpose of menu plan-
ning, but it is also essential for the
entire range of nutrition activities. The
National Nutrition Institute in Cairo is
continuing its effort to establish a food
composition data. The following proce-
dures were followed.

Sampling

Samples are collected from local
retail market as purchased and
consumed by the population
concerned. Prepared cooked foods are
collected from homes, or places where
foods are prepared for consumption.
For each cooked food preparation, a
control sample is cooked in the labora-
tory according to the recipe book of the
Home Economics college in Cairo. Full
details are recorded for the cooking
method including temperatures, times
and volumes used.

Analysis

The appropriate analytical proce-
dures for the measurement of the
nutrients were chosen. Such proce-
dures are documented in the AOAC
handbook and other sets of official
methods.

Our laboratories, with the limited
facilities, could focus on improving the
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quality of the analytical techniques that
are currently used, rather than getting
involved in a wide range of sophisti-
cated automated equipments.

The nutrients analysed in our labo-
ratory included crude protein, ether
extract, crude fiber, and ash. Carbohy-
drates are calculated by difference.
Some vitamins are also determined as
A, Bl, B2 and C. The minerals deter-
mined by using the Atomic absorption
technique are: sodium, potassium,
calcium, magnesium, manganese, zinc,
copper and iron.

According to our records, we have
the complete data on the nutrient
composition of:

{a) Food consumed fresh;
vegetables and fruits

{b) Raw foods without
cooking

93 samples

156 samples

{c) Cooked composite
dishes

158 samples

A final check on the suitability and reli-
ability of reported results lies in their
consistency with our previously
reported values, either for the food or
for its ingredients. Essentially, all
data, whether expected or unexpected,
should be interpreted to explain the
actual values obtained. It is usual in
food composition studies to compare
new information with previously
published values for the same food.
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Communication with other labora-
tories from countries of the region for
exchange of information about food
composition data is proceeding.

It is expected that several problems
may come up which need closer and
wider discussion aiming at a sound
and practical resolution suitable for
our laboratories. This needs holding a
regional meeting for solving these prob-
lems.

Use of food data in Egypt

Egypt is an Afro-Asian country. It
lies in a central position to the Arab
world and the Middle East. The staple
foods in Egypt are: bread, faba beans
and rice. Foods exported are rice,
vegetables and fruits. The main
imported foods include: wheat and
wheat flour, maize, refined sugar, fats
and oils.

The present food composition table
was published in 1985, it is the result
of work carried out in the Nutrition
Institute in Cairo. It is planned to
compile data from other Egyptian Insti-
tutions to produce and Egyptian food
composition table.

These tables are used in Egypt by:

1. Dietitians in hospitals and dietetic
consultants.

Nutritionists in government health
agencies, for purpose of assess-
ment of dietary intake and
consumption pattern.
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3. Food scientists, and food analysts
in government institutions as well
as industries.

4. Students in home economics and in
universities.

5. Agriculture engineers dealing
with agriculture economics.

6. Research workers in food sciences.

7. Central Bureau of Statistics, in

calculation of food balance sheet.

Analysis of foods for amino acids
and fatty acids content is felt to be
necessary. Hence, in our future plans,
analysis of food for these acids will be
included. It is important to upgrade
the unit of data management and
computer centre so it can cope with
handling the expected data from the
region.
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Status and future of INFOODS

John C Klensin and Nevin S Scrimshaw

INFOODS is the acronym for the International Food Data Systems Project of
the United Nations University, designed to improve the quantity, quality and
availability of food composition data in every country, with particular focus on

developing countries.

Background

Good, readily available data about
the nutrient composition of foods
consumed by people are critical in
many sectors and disciplinary areas -
health assessment, the formulation of
appropriate institutional and therapeu-
tic diets, food and nutrition train-
ing, epidemiological research, etc., as
well as for a variety of applications in
trade, research, and assistance. The
amount, quality, and availability of
these data vary among and within
countries and regions. However, for no
area is there a body that users feel is
fully adequate for their needs. Accu-
rate and accessible data for all the
essential nutrients simply do not exist
for most of the foods of the world.
INFOODS was organised to stimulate
and coordinate efforts to improve the
status of food composition data around
the world and to ensure that eventually
anyone anywhere will be able to obtain
adequate and reliable food composition
data as needed.

In previous years, INFOODS has
promoted the successful establishment
of regional organisations in most of the
world and vastly expanded communi-
cation among organizations and indi-
vidual scientists in the field. Regional
associations include not only
ASIAFOODS and OCEANIAFOODS, but
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also LATINFOODS, EUROFOODS,
AFROFOODS, and as you have heard
from Dr Hussein, MENAFOODS. The
more technical parts of its work, focus-
ing on computerised databases and
communication and data interchange
among them, have been essentially
completed and are ready for use. We
are now beginning to develop regional
centres, the first one to be located in
Thailand, that will store regional data
and support national databases. The
work has been slowed by limited
resources but, more importantly, by
the need for the regional groups and
the countries and organisations within
them to establish food composition
programmes of their own that they
perceive as adequate for participation
in an international effort.

The data interchange model devel-
oped by INFOODS does not rely on a
single centralised database, but on a
distributed system of databases, with
established conventions about efficient
data transfer when needed. In addition
to being technically most appropriate
for data of this type, this strategy will
disseminate to personnel in individual
developing countries knowledge about,
and the ability to use, advanced scien-
tific databases management tech-
niques. The INFOODS data storage
and interchange model represents a
significant advance in ways of handling



very complex data sets, and has been
reported on and discussed in several
papers in the computer science
community. It can deal with detailed
descriptions of each sample, complete
tags for each nutrient, as well as the
complete range of nutrients known
today and as many important non-
nutrient components of food as desired.
Thus, it can cope with several
hundreds of data points for each food
sample and many thousands of food
samples.

Regional programmes are now well-
established in many parts of the world.
Their potential, especially for actual
database work, has not been reached
in most areas, including Asia, due to
lack of adequate resources.

If resources became available as
anticipated, the next few years will see
operating regional data centres in most
regions, including centres serving most
developing countries. It will also see an
advance in indexing and directories of
what data are available and where they
are located, the other element in
improved accessibility.

The INFOODS effort is intrinsically
interdisciplinary, depending on the
efforts of food scientists, analytical
chemists, and nutritionists working
together with computer and informa-
tion scientists. The latter, in turn, are
doing new work on data interchange
models, statistical and scientific
databases, statistical data description,
and models of information retrieval and
classification despite uncertainty.

Activity since the 1989 ICN in
Seoul

Since the time of the Seoul meeting
in 1989, several of the regional groups
have moved forward, with the most
dramatic activity occurring in Europe
and Oceania. Several of the long-
awaited INFOODS guidelines and
recommendations have been published
or are nearing publication: the termi-
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nology committee’s recommendation on
food description was published a few
months ago in the Journal of Food
Composition and Analysis, established
by UNU and Academic Press for
INFOODS. The monographs on compil-
ing food composition tables and on the
interchange system itself are expected
to be published before the end of the
calendar year, as UNU monographs.
EUROFOODS is continuing with the
development of the Greenfield-South-
gate Guidelines, and a publication of a
significantly revised version is expected
next year.

Worldwide trends in food
composition data and interchange
today

Food composition work worldwide
is at a crossroad. In some cases, with
INFOODS encouragement and in
others spontaneously, many countries
are now developing food composition
tables and databases for the first time.
Some of these are of high quality. But
the nutritionists and chemists
involved look to INFOODS for guidance
as to how information should be struc-
tured and presented for maximum
effectiveness and for exchanging data
among regional and national tables.
There is no other practical source for
this information since, when they ask
questions in their own countries, they
often get either no answer at all or
simply the names of popular microcom-
puter database management packages.

If INFOODS can provide the advice,
consultation, and training that is
needed on a timely basis, it is likely to
emerge from this period of data growth
with higher standards of data and
database quality and much greater
accessibility. If this is not done, indi-
viduals and institutions will certainly
develop their own systems. However, if
many different and incompatible
systems are developed, the interna-
tional community will discover that it
will be much more costly to build an



integrated and coordinated food
composition data environment in the
future than it would be today. It would
then be necessary to ask people to
change their then-established ways of
doing things, rather than simply adopt-
ing one alternative among many.

Objectives and plans for the near
term

We are now planning on training
workshops and core data centre instal-
lations for ASIAFOODS and possibly
OCEANIAFOODS before the end of this
calendar year. These centres will be
able to support some database services
for their regions and will become the
core facilities for INFOODS regional
data centres. They will also serve to
improve communications between
regional facilties and the INFOODS
secretariat, which is essential for rapid
progress. The INFOODS secretariat
has several major tasks for the next few
years, which will be pursued as
resources permit. These include:

Fully-operational regional centres,
able to exchange data

INFOODS expects to see at least
three regional data centres in operation
in 1992 for South Asia, Western
Pacific, and Latin America. At first,
they initially will assist users and insti-
tutions in participating countries in
locating and understanding data. They
should eventually be able to exchange
data with each other. They would
provide help for national food composi-
tion databases. Each regional data
centre would include an installed
computer, computer-readable
databases, working and locally-adapted
software, trained personnel, and suffi-
cient computer network and data
communications facilities to make
access to the data convenient.
INFOODS would also expect to develop
and implement a new directory model
for locating food composition data of
interest and to see data moving back
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and forth between countries. These
specific projects will now be described
in more detail.

Publications

INFOODS expects to resume publi-
cation of a newsletter on a regular
basis. It will be refocused to be of
maximum use to the regional organiza-
tions and the countries and institu-
tions that make them up, rather than
appealing to direct contact with individ-
uals. For the regional groups to
succeed optimally, they must gradually
become the focus of food composition
activity within their regions with the
INFOODS *“core” operating principally
among them.

While plans are not clear, we antic-
ipate that the regional centre-building
effort will lead to additional articles and
monographs on the subject of regional
centre organisation and interactions, in
database organisation, and on food and
data description. At least one of these
will be a paper in the mainstream
computer science/database literature
describing the interchange model in the
context of management of meta data-
rich databases.

The abridged, paper form of the
Directory of Food Composition Tables
will be updated as required, although
we expect that, for many purposes, it
will gradually yield in usefulness to
electronic, computer-searchable forms.

Databases

The database goal of INFOODS may
be thought of either as building a
collection of integrated and coordinated
regional and national food composition
databases or as building a single world
database using a model that is highly
distributed in terms of both data loca-
tion and data control, authority, and
responsibility. A significant portion of
this global database should be opera-
tional within the next few years.



Effective access to that database
requires an efficient way of locating
information within it. That, in turn,
requires a directory (or directory-
database) that contains very compre-
hensive information, as discussed
below.

An international directory/index of
Jfood composition data suitable for
data location

As mentioned above, the existing
INFOODS directory is limited to listing
published tables, rather than
databases, and does not identify data,
only table names and countries of
origin. In this sense, it is not even as
extensive as the old FAO bibliography
of food composition data, although that
document was completed in much
simpler times. A project will be initi-
ated to identify databases as well as
tables and to identify these down to the
level of the foods and food components
(individual nutrients) they contain, not
Just in terms of names and computer
addresses. This information will be
made available to the regional centres
and, through them, to interested
national institutions. The expected size
of the resulting directory-database, and
the number of different ways in which
it will be referenced. make publication
on paper impractical and undesirable.
Consequently, we will expect to
“publish” it on high-density diskettes
and later, if the size requires it, on CD-
ROM.

Reactivation and completion of work
on an international system for food
description

The INFOODS terminology commit-
tee has produced and published in the
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Journal of Food Composition and Anal-
ysis a solid framework document for
international food description that
takes a different, and much less “euro-
centric” approach to the problem than
previously. This work is vital to under-
standing “what a food is” across
databases and cultures, quite indepen-
dent of "what it is called”. This food
description work should now be
completed. It will require reconvening
a terminology committee and preparing
vocabulary and definitions in the
areas outlined in the original report.

Standards and International Coordi-
nation of Recommendations

Several of the recommendations
and guidelines produced by INFOODS
will not be effective, even among those
anxious to use them, until they achieve
the status of “official UN recommenda-
tions” or, perhaps preferably and more
easily, “International Standards”. The
effort to formalise these relationships
will be pursued over the next year.

Conclusion

There seems to be general agree-
ment in the world that food composi-
tion data are important. At the same
time, it has proven very difficult to find
support for efforts in the area. This
has been especially true ol efforts that
require technology development, real
technology transfer, and collaborative
efforts to adapt the results to needs in
the recipient area.

While we foresee a bright future for
international collaborative efforts to
improve the quality and accessibility of
food composition data, this will depend
on attracting greater support to this
area.
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Introduction

Data on the composition of foods
(either printed or computerized) are
used by a wide selection of individuals
and organisations, ranging from the
Food and Agriculture Organisation of
the United Nations, which calculates
food balance sheets for countries
around the world and advices them on
the global allocation of foods and other
resources; to hospital personnel,
university instructors and researchers
involved in the relationship between
health and disease and what people
consume; to the individual shopper
who may scan the ingredients list,
nutrient contents, and percentages of
requirements fulfilled on the labels of
packaged goods.

While making some progress,
current activities involved with the
generating and compiling of food
composition data are, for the most
part, isolated and often produce inac-
cessible, incompatible, inconsistent,
and redundant information. Addition-
ally, large gaps exist in the available
data on what is in foods; data on
many biologically important compo-
nents of many commonly consumed
foods simply do not exist. Yet the need
for access to more data on more {oods
is far surpassing the amount of data
being made available.
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This paper’s purpose is to begin to
partially fill in some of these problem-
atical gaps. The discussion centres on
four major areas. First, the status of
existing nutrient data in Asian Food
Composition Tables is presented.
Second, different preparation methods
(wet digestion versus dry ashing) are
assessed to make recommendations
about which method is most effective in
preparing samples for specific trace
and macro-elements. Third, a brief
summary is presented on developing
mineral data concerning Thai foods.
Special attention is placed on
sampling and sample preparation, data
generation, the expression of results.
The paper’s final section discusses the
identification of good food sources for
minerals.

Status of existing nutrient data in
Asian food composition tables

For Asia, the completeness of data
found within Food Composition Tables
(FCTs) varies from country to country.
Most include at least 15 basic nutrients
and some cover many more. The
general information available include
main nutrients (proximate composition)
in which fibre is presented as crude
fibre, in addition to certain minerals
and vitamins (e.g., Ca, P, Fe, vitamins
A, Bl, B2, C and niacin). Information



on other specific nutrients are
obtainable from certain FCTs or
research papers published in local and
international journals. Among these
existing FCTs, those of China and the
Philippines are the most complete.

The status of existing trace element
data in various Asian FCTs is shown in
Table 1. Most evidently, current data
on iron is noted in all of the FCTs,
however, other trace element data are
not available in most FCTs, including
that of Thailand. For the latter espe-
cially, published information exists but
is not yet included in Thailand’s FCT.
Japan, Malaysia and Thailand are also
developing specific trace element data
for later inlcusion in their FCTs.

For Thailand (as elsewhere), trace
element information is becoming
increasingly important for the preven-
tion, treatment and management of
mineral deficiencies and related
diseases. As a result, the Institute of
Nutrition at Mahidol University has
been systematically developing needed
trace element data concerning common
Thai foods. The project’s main aim is
to incorporate such generated data into
the national food composition table.

TABLE 1

Systematic development of trace
element data in Thal foods

Evaluation of analytical process

Two common food sample prepara-
tion methods are employed for mineral
content determination, namely, wet
digestion with sulphuric and nitric
acids and dry ashing. Many elements,
especially the easily volatile ones,
however, are lost during dry ashing.
This loss could be due to the easy igni-
tion of high-lipid-containing samples
during the burning process of organic
materials or due to over-heating during
dry ashing (1, 2}. The objective of this
evaluation, therefore, is to select the
most appropriate food sample pretreat-
ment method for mineral analysis and
to test the reliability of the alternative
methods. During this process, macro-
minerals are also evaluated and
included along with trace minerals.

Sample pretreatment - wet digestion
versus dry digestion

The wet digestion and dry ashing of
soybean and sesame, purchased from
10 markets in Bangkok, were
conducted as shown in Figures 1 and
2. The samples were then analysed for

Status of existing trace element data in various FCTs

China Indonesia Japan Korea Malaysia Philip- Singapore Thailand
pines
lron - - * * - L * -
Cu * - (2) - (2) * - (1
Zn * - (2) - @ * - (1)
Se * - (2) - - * - (1
lodine * - (2) - *

- - (2

* Data available in FCTs

(1) Data available in published papers, but not yet included in the national FCTs.

(2) Data are being developed.
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trace elements (i.e., iron, copper, and
zinc) and macro-minerals (sodium,
potassium, phosphorus, calcium,
magnesium) using the methods shown
in Table 2.

Under a controlled sample prepara-
tion process (i.e., without flame during

TABLE 2

Methods of mineral measurement

ignition of sample on the Bunsen
burner), the different methods of
pretreatment had no effect on the
amounts obtained for macro-elements
and iron. However, dry ashing reduced
considerably the amount of zinc and
copper to less than 50% of the value
obtained from wet digestion (Table 3).

Minerals

Method Used

Iron, zinc, calcium, magnesium

Copper

Sodium, potassium
Phosphorus

Flame atomic absorption spectropho-
tometer

Non-flame atomic absorption spec-
trophotometer

Flame emission photometry
Gravimetric method

TABLE 3

Macro and trace element contents (mg/lOOg]' in sesame and soybean samples
prepared by wet digestion and dry ashing

Sesame Soybean
Elements wet digestion dry ashing wet digestion  dry ashing
Sodium 16 + 0.1 117+ 0.4 104 + 1.2 103+ 2.1
Potassium 410 + 0.03 410+ 0.1 1583 + 3 1528 + 12
Phosphorus 697 + 0.08 699 + 0.8 575+ 3 571+4
Calcium 688 + 0.1 689 + 0.1 71+ 3 70+ 3
Magnesium 210+ 0.1 211+02 71+383 70+ 3
Iron 16 + 0.02 16 + 0.03 7 +0.04 7 +0.6
Zinc 3.9+ 0.04 1+0.7 4 + 0.37 1.8+ 0.5
Cu 5+0.1 2.4 +0.02 2+0.2 1.3+ 0.4

Values are mean + SD of five replicates analysed.
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FIGURE 1
Pretreatment of sample: wet digestion

Homogenised food sample 3-5 g

— 30 ml Conc. HNO4
— 2 ml Conc. HQSO4

R°, overnight
Boil until charring

¢ — 10 ml 30% H,0,
Boil
¢ — 3 ml Conc. HNOg
Boil until charring
l — 30% ml Conc. H,0,
— 2 ml Conc. HNO4
Boil until no charring
C!ol
Filtrationv (Whatman 541)
Adjust to proper volume

J v

Portion A Portion B

+ l — 0.1 ml ferric

Analyse for Na, K, chloride
P, Ca, Mg, Fe
Adjust pH to 2.0 + 0.1
— 1 ml 5%
Ammonium
Pyrrolidine
Dithiocarbamate
Mix, stand at R’ for 30 mins.
Filtration (Glass filter paper)
Dissolve precipitate with conc. HNO3

Dilute with deionised water
to proper volume

Analyse for Zn and Cu
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FIGURE 2
Pretreatment of sample: dry ashing

¢ sample (5-10 g) in crucible

Evaporation
Waterbath

Ignite until charred using low
Bunsen ﬂIme or electric hot plate

} » Muffle furnace 45°C

+ 2ml 50% HNO4
Evaporate on waterbath

+ Ashing

l

Complete Ashing
Cool in dessicator
Dissove in 10 ml 4 NHNO,
'
Filter
Adjust to proper dilution

l

Analyse for macro-minerals and Fe
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Effect of Ignition During Dry Ashing
on Mineral Content. In the dry ashing
process, high lipid containing foods
such as oil-seed legumes and seeds
{which contain 20-35 g% and 45-50 g%
of lipid respectively} tend to ignite
flamed during charring on Bunsen
burner. This could in turn increase
mineral loss in the sample. As can be
seen in Table 4, when sesame was
flamed during charring, this process
reduced the mineral content tremen-
dously. Less than 50% of most
elements were eventually detected.

Different sample preparation meth-
ods used by different laboratories in
Thailand and ASEAN countries could,
therefore, have contributed to the large
discrepancies of trace and macro-
elements found in collaborative studies
on methods of nutrient analyses (3, 4).

Reliability test: standard adding
technique

A reliability test for each sample
preparation method (prior to mineral

TABLE 4

measurement) was carried out by
adding each element’s proper amount
[60-100% of original level] to the
samples before pretreatment. Percent
recovery obtained from the analsyis of
8 elements in 10 spiked soybean
samples after wet and dry ashing is
shown in Table 5. There was no effect
of the treatments on percent recovery,
mean range from 94-99%, of macro
element and iron. The percent recovery
of zinc and copper in sample which wet
digestion was applied for sample prepa-
ration ranged between 97-99%, but a
wide variation of the trace element
levels, 64-84%, was found for the
samples prepared by dry ashing.
Volatilisation of the trace element
during dry ashing could be contributed
to the lower values obtained.

Wet digestion was applied to differ-
ent food samples of animal and plant
origins to ensure taht it can be used for
various food matrices. Percent recov-
ery of mineral contents obtained from
these samples ranged from 95-102% as
shown in Table 6.

Macro and trace element contents (mg/100 g sample)? in sesame under different

conditions during dry ashing

Elements dry ashing dry ashing Average
without flame with flameb % loss
Sodium 117+ 0.4 67 +1 43
Potassium 410+ 0.1 218+ 6 47
Phosphorus 699 + 0.8 330+1 53
Calcium 689 + 0.1 350+ 3 49
Magnesium 211+02 150 + 2 29
Iron 16 + 0.03 6+1.7 62
Zinc 1+0.7 0.5+0.44 50
Cu 2.4+ 0.02 1+0.6 58

a Values are mean + SD of five replicates analysed.

b Flame occurred during ignition on Bunsen burner.



TABLE 5

Percent recovery of macro and trace elements in soybean prepared by wet digestion

and dry ashing

Percent recovery?

Elements Wet digestion Dry ashing
Sodium 97 + 1 97 + 2
(95-99)P (95-101)
Potassium 98 + 2 98 + 3
(95-101) (95-99)
Phosphorus 97+ 1 96 + 3
(95-100) (93-98)
Calcium 98 + 1 98 + 2
(95-100) (95-100])
Magnesium 98 + 2 94 + 2
(95-102) (91-98)
Iron 99 + 1 97 + 2
(98-100) (95-102)
Zinc 99 + 2 87 + 49
(96-101) (35-168)
Cu 97 + 1 64 + 24
(95-99) (47-130)

2 Values are mean + SD of 10 replicates analysed.

b Ran ge
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TABLE 6

Percent recovery of mineral content obtained from wet digestion
for various food commodities

Percent recovery®

Element
sesame soybean beef mussel milk
Sodium 98 + 0.4 97 + 1.5 100 + 0.1 97+03 98+0.3
(98- 99)b (95-99) (99-100) (96-97) (97-98)
Potassium 99+ 0.9 98 + 0.2 99 +0.1 98+0.3 96+ 0.7
(98-100) (95-101) (99-99) (97-98) (95-97)
Phosphorus 98 + 1.1 97 + 1.0 98 + 0.2 99+0.2 99x1.3
(97-99) (95-100) (97-98) (98-99) (98-99)
Calcium 99 + 0.7 98+ 1.0 98 +0.1 97+0.2 98+ 1.0
(98-100) (95-100) (97-98) (94-95) (97-99)
Magnesium 99 + 0.1 98 + 2.0 99+0.3 97+2.0 98+0.2
(98-100) (95-102) (98-99) (98-99) (97-98)
Iron 100 + 0.6 99 + 1.0 100 + 0.2 100+ 03 98+ 0.6
(99-100) (98-100) (99-100) (99-100) (97-100)
Zinc 99 + 0.5 99 + 2.0 99+0.4 100+ 0.2 99+0.9
(98-100) (95-101) (98-100) (99-100) (98-100)
Copper 98+ 1.0 97 + 1.0 99 +0.6 99+0.2 98+0.5
(96-99) (95-99) (98-100) (98-99) (97-98)

a  Mean + SD of three replicates

b The value in parenthesis are the range of three replicates analyses

Precision test

Wet digestion was applied to refer-
ence material of mixed diet (H-9)
prepared from International Atomic
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Energy Agency (IAEA). The values of
macro and trace-elements obtained
were within the range of recommended
values as shown in Table 7.



TABLE 7

Mineral content in reference material (food mixture

: H-9)

Element Recommended value (IAEA) This study

(mg/100g) (mg/100g)3)
Sodium 811 +70 836 +4
Potassium 825 +78 833 +4
Phosphorus 340 + 28 364 +2
Calcium 236 +21 221 +1
Magnesium 78 + 7 80 +0.4
Iron 34 + 04 3.5 +0.03
Zinc 2.8 + 03 2.7 £0.03
Copper 0.28 + 0.06 0.21 + 0.03
a

Mean + SD of three replicates

Recommendations

Based on these experiements, the
following recommendations can be
made.

(a) Either wet digestion or dry ashing
can be used to prepare samples for
macro-elements and iron analyses.
However, for dry ashing, sample
ignition (especially in high lipid
containing foods such as oil seed
legumes and seeds) must be
avoided.

(b) Only wet digestion is recommended
for sample preparation for zinc and

copper determination.

Development of mineral data of Thai
Joods

Sampling and sample preparation
Ten single samples of different
fresh foods (i.e., cereals, meat and
poultry, seafoods, fish, milk, egg,
vegetables and fruits) were randomly
purchased from 10 main markets
throughout Bangkok. Edible portions
of these foods were prepared and
homogenised individually. For some
expensive and tedious foods, single
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composite samples were prepared from
samples collected from at least three
markets. All samples were kept in
screw-top polyethylene bottles and
stored at -20°C until analyzed.

Data generation

Following the above recommenda-
tions, dry ashing was chosen for as the
sample preparation method for sodium,
potassium, calcium, phosphorus,
magnesium and iron analyses. Zinc
and copper were concurrently
prepared by acid digestion. They were
then quantitatively analyzed for indi-
vidual minerals using the methods
noted in Table 2.

To evaluate the reliability of results,
two house standards - soybean flour
and milk powder - were included in
each set of samples. A control chart
was used for quality assurance of the
analysis.

Expression of results

The figures obtained were rounded-
off and the results were expressed in
micrograms or milligrams of minerals
per 100 gram wet weight of sample. In



this study, since single samples of each
food commodities were analysed, mean
+ SD as well as ranges of the mineral
contents (which indicate the distribu-
tion and variability of the minerals for
each food commodity) were obtained.
(It should be noted that single sample
analysis is not really necessary, espe-
cially when limited resources are avail-
able. In practice, most users require

only the mean value of the data.)

In this paper, only mean data of
trace elements in various food
commodities are summarized and
presented in Figures 3 through 5.
Generated mineral data of each Thai
food commodity will soon be incorpo-
rated into the printed national food
composition table and nutrient
database.

mg/100g
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FIG. 3 Iron Distribution in Various Thai Foods.
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Identification of good sources of
minerals

One of the main reasons for food
analysis is to search for good sources of
nutrients, especially ones related to
national health and nutritional prob-
lems. To identify good sources of a
nutrient, certain important factors
must be taken into consideration
including amount of the nutrient in
particular foods, the requirement of
that particular nutrient in a specific
age group, and amount of foods prac-
tically consumed (serving size).

The US Department of Agricultural,
Human Nutrition Information Service
(5) has developed a guideline to iden-
tify and score the degree of good food
sources as follows (Table 8). It is based
on the idea that a selected serving size
of good food source should contain a
substantial amount of the nutrient and
thus contribute at least 10% of the
RDA.

Following this guideline, good food
sources of each minerals are identified

and scored as shown as an example in
Table 9.

TABLE 8

In practice, it is often found that
many food items, especially those in
vegetable and fruit groups, contribute
only minute amounts of nutrients.
This is actually due to their high mois-
ture content. Hence, information on
the moisture content of each food item
is essential evaluating and interpreting
results.

Conclusion

In conclusion, food is a major
component of man’s environment.
Data on actual nutrient composition of
foods are critical for the important
activities of a great variety of individu-
als and groups including those involved
with epidemiological research into
disease patterns, formulation of dietary
recommendations, health assessment
of individuals and populations, and
national and international trade in
foods. Owing to the fact that food types
and their preparation vary tremen-
dously from country to country and
region to region, efforts must continue
to be made by each country in the
generation and compilation of food
composition data specific for their own

Criteria for consideration as good [ood source

Nutrient content in a
selected serving size
(% US RDA of > 4 y - Adults)

Relative degree of good source

<10
10-24
25-39
>40

minor contribution
+
++
+++

Source: US Department of Agriculture, Human Nutrition Information Service (refer-

ence 5)
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TABLE 9
Example of good food sources of trace elements in common Thai foods

Composition per 100 gram Serving Fe Cu Zn Se
edible portion Size (g) (mg) (mg) (mg) (ng)
CEREALS

Rice, milled, polished, 75 1.20 0.14b 0.482 5.4b
raw

LEGUMES AND SEEDS

Soybean, dry seed 25 8.1¢ 1.8¢ 4.0b 12.72
Sesame, black 2 18.82 2.2a 3.2a 23.0%

MEAT AND EGG

Beef, lean, raw 100 3.1d 0.17b 2.7¢ 15.8¢
Egg, whole, chicken 5 2.4¢ 0.172 1.1a 32.7¢

MILK AND MILK PRODUCTS

Milk powder, whole 24 8.1¢ 0.352 3.0t 6.42
(1 glass of milk)

VEGETABLES

Ivy gourd, leaves 25 9.842 0.14° 0.492 0.32
(Coccina indica)

FRUITS

Papaya, ripe 100 0.282  0.028 0.062 1.22
Requirement 5y - adult — 10-15 2-3 10-15 50-200

Contribution of nutrient per serving:

a - Insignificant, <5% RDA
b - Minor, 5-9% RDA

¢ - Good, 10-24% RDA

d - 25-39% RDA

© - 40% RDA
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use. These data, moreover, can be
beneficial nationally and internationally
when required.

Through this presentation, it is
hoped that our experience in the devel-
opment of mineral data has
contributed some ideas for generating
good quality nutrient data as well as
producing a good quality food composi-
tion model which meets the needs of
key users. It is also hoped that the
continuous sharing of experiences
among ourselves - as either generators,
compilers or users - can lead to some
standard guidelines for developing a
maximally useful nutrient database.
The latter can then be used as an
essential tool to combat the most
perplexing nutritional problems in each
of our countries as an ultimate goal of
INFOODS and other regional networks.
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Introduction

The pigeon pea (Cagjanus cajan [L.]
Millsp.) is a tropical bush legume
considered to be the [ifth most impor-
tant source of vegetable protein alter
soya beans, peas, chickpeas and
broadbeans. As a wild species, it is
probably a native of the Sub-Saharan
region (1). Tomb remains indicate that
the pigeon pea was cultivated in Egypt
between 2,200 and 2,400 BC (2). It
has now become widely distributed
throughout the tropics and subtropics.
Currently, India produces 90% of the
world supply of this legume where the
cooked mature seeds are eaten, often in
the form of dhal. As far as Indian
cooking is concerned, there is a prefer-
ence for pigeon pea cultivars which
cook rapidly, thus saving fuel and that
show a maximum increase in cooked
volume with a minimum of solids lost
on cooking. These characteristics are
not always found in the same cultivar.

Although very frost sensitive,
pigeon peas grow well on almost all soil
types. provided the soils are not water-
logged or deficient in lime or phospho-
rus (3). They are also drought resistant
and therefore, are an important food
crop in semi-arid, low fertilily regions,
such as parts of India. High yields can
be obtained even if there is good rain
only during the first two months of
growth and non during the remaining 2
to 4 months before harvest. This is an
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indication of the ability of pigeon pea to
survive on residual soil water, although
it does perform better when annual
precipitation is at least 500 mm (1).
Crops mature from 90 to 250 days,
depending on genotype, time of plant-
ing and whether the particular line is
photoperiod sensitive.

Composition

Proximate composition

The proximate composition of
pigeon pea varies considerably due to
experimental and varietal differences
(4). Crude protein is relatively high
and varies [rom 13.5 to 28.0% and is
comparable with that of many other
legume seeds except soyabeans which
can contain up to 43% crude protein.
When the seed is cooked, the crude
protein tends to decrease, in some
cases quite markedly, due to loss of
protein and amino acids into the cook-
ing water (5).

The fat content of pigeon pea
ranges [rom 1.1 to 4.4% with unsatu-
rated fatty acids predominating. This
low level is comparable to many other
grain legume seeds. Khalil, et al (5)
reported a 50% decrease when the
seeds were boiled.

The mineral content is low and
similar to that of many common
legumes (5). Removing the testa
causes a 13% decrease in the mineral



content while cooking markedly
reduces mineral levels due to leaching
into the cooking water.

Carbohydrates

The total carbohydrate content of
whole pigeon pea ranges from 57 to
73% . A signiflcant portion of carbohy-
drates in pigeon peas consists of _-
galactosides. Large amounts of raffi-
nose, stachyose and verbascose have
been identified in pigeon pea. They are
mainly found in the kernel, and cause
flatulence in man. It has been shown
cooking and sprouting significantly
reduce the levels of the oligosaccha-
rides (6,7). Pigeon pea seeds also
contain variable amounts of crude fibre
ranging from 1.0 to 10.2%. Total plant
fibre can be reduced by removal of the
husk. The high levels of indigestable
carbohydrates in pigeon pea tends to
limit their wider use in human diets.

Vitamins

Pulses are considered to be rela-
tively high in water soluble vitamins,
such as thiamin, riboflavin, niacin and
choline and pigeon pea is no exception.
They also contain high levels of
carotene and ascorbic acid compared
with many other foodstuffs (8). Cook-
ing leads to significant decreases while
germinating the seeds leads to
increases in the ascorbic acid, nicotinic
acid, riboflavin, thiamine, and carotene
contents (9).

Antinutritive factors

Many legumes contain toxic factors
which may adversely affect the nutri-
tive value of the seed. These toxic
factors are a group of unrelated chemi-
cal compounds with varying effects on
the metabolic processes of the animals
that consume them. A positive feature
of pigeon peas is that they contain rela-
tively low levels of antinutritive factors
when compared with other important
legumes.
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Haernagglutinins

The haemagglutinin content and its
activity have been reported to be low
compared to other grain legumes (4).

Trypsin inhibitors

These proteins inhibit the prote-
olytic action of the enzyme trypsin,
and seed contents were found to vary
greatly. The inhibitor is stable over a
wide pH range (2.5 to 10.1) (10).
Pigeon pea contains one of the more
stable trypsin inhibitors found in the
seeds of grain legumes, no decrease in
activity occurs after 60 minutes in boil-
ing water and only a 4.5% decrease
was observed when autoclaved for 30
minutes.

Tannins

The tannin levels in pigeon pea
range from 0.3 to 18.3 g/kg. This is
due to varietal colour differences as
most of the tannins are found in the
testa; brown or red seeds contain more
than twice the levels of white seeds
(11). The kernel has a less variable
and much lower tannin content (1.4 to
1.9 g/kg). Removing the testa is a
practical way of reducing the total
tannin content (12). Germinating the
seed decreases the tannin content by
20 to 30% while iron availability is
doubled. The absorption of phenolic
compounds by mammals may not
prove to be toxic but the detoxification
of these polyphenolic compounds in
mammals involves methylation which
puts further stress on the already
limited methionine content of pigeon
pea.

Phytate content

Phytic acid is the principal form in
which phosphorus is stored in plants
and it is a powerful chelating agent for
divalent cations such as Ca2?+, Mg2+,
Zn2*, and Fe2*/Fe2+, The level of
phytale in pigeon pea is variable (0.7 to
3.68 g/kg) but is generally much lower
than in other legumes.



During germination, phytic acid
is hydrolysed to release available phos-
phate and inositol. Phytic acid content
also has an effect on the cooking time
of the seeds, the higher the phytate
content, the shorter the cooking time of
the dehusked seeds (13).

Protein quality

Pigeon pea is a good source of
dietary protein in many tropical and
subtropical regions, as it contains 13.5
to 28% protein. It is rich in lysine but,
as with many legumes, its protein
quality is limited by deficiencies in the
sulphur amino acids (methionine and
cystine) and tryptophan. The availabil-
ity of amino acids, particularly the
limiting ones, is more important than
the total content. Only 56 to 58% of
pigeon pea methionine and cystine is
available, which is a much lower avail-
ability than other legume seeds (14).
Geervani and Theophilus (14) found
that boiling pigeon pea kernels
increased methionine and cystine avail-
ability by 10% whereas roasting only
resulted in slight increase. Boiling was
found to decrease the available lysine
by 10% whereas roasting decreased it
by 20%. Improvements In amino acid
composition and therefore protein qual-
ity may be obtained from breeding
programmes but the effects of antinu-
tritive factors and the low digestibility
of the protein also have important
roles.

Effect of cooking

The varied results observed in the
literature are due to varietal differences
in the amino acid content and heat
lability of the antinutritive factors.
Elias, et al {6) showed that the nutritive
value of cooked pigeon pea seed was
considerably lower when the cooking
water was retained compared with
when it was discarded (the antinutritive
factors in pigeon pea are particularly
thermally stable). In many experi-
ments, the fate of the cooking water is
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not clear and this may also help to
explain the range of nutritive values on
cooking pigeon pea seed.

Effect of sprouting

Dried seeds of pigeon peas can be
stored for long periods of time and
sprouts can be easily obtained by
germinating the moist seeds in the
dark for up to four days. Griffiths (16}
showed that the true digestibility of
sprouted pigeon pea protein was signif-
icantly improved when compared with
the raw legume (72.9 vs 62.4). The
true digestibility of cooked pigeon pea
protein was 82.1. The biological value
of the sprouted pigeon pea was 78.3
which was considerably higher than
the values for raw pigeon pea (55.6) or
cooked pigeon pea (53.7). The biologi-
cal value of the protein was improved
by destruction of antinutritive factors
in the seed (16).

Effect of amino acid supplementation

In order to increase the quality of
protein, not only must the antinutritive
factors be destroyed but the balance of
amino acids must be improved by addi-
tion of the limiting amino acids.

Deo (17) showed that the true
digestibility and biological value of
pigeon pea was considerably improved
on cooking. Addition of L-methionine
to raw pigeon pea, while having no
effect on the true digestibility, had a
considerable effect on the biological
value which increased to 79% on addi-
tion of 0.15% methionine. Addition of
L-methionine to cooked pigeon pea
gave a marginally higher biological
value (83%) on addition of a smaller
amount of methionine (0.1%). These
results suggest that the negative effect
of the antinutritive factors such as
trypsin inhibitors in pigeon peas can
be overcome by additional methionine
in the diet. These results highlight the
possible metabolic effect of trypsin
inhibitors in all legume seeds. Deo (17)



went on to show that cooked pigeon
pea grown iIn Fiji was not deficient in
tryptophan. Overall the experiments
carried out have shown that in many
earlier experiments, too much methion-
ine may have been added to obtain the
maximum response (17). Only small
additions of methionine 0.15% for raw
pigeon pea and 0.10% for cooked
pigeon pea are required to obtain maxi-
muim response.

Pigeon pea breeding

Crop improvement is often primar-
ily based on agronomic features, such
as yleld, disease resistance and
drought tolerance. Lesser emphasis
has been placed on nutritional quality.
There is no correlation between seed
size and protein content (18). Variable
relationships between seed size and
protein content of pigeon pea - Atylosia
(a generally high protein wild relative)
hybrids have been observed (19). One
hybrid showed a positive correlation
between seed size and protein content,
two hybrids were negatively correlated
and two others had no correlation. By
using the hybrid with the positive
correlation, it could be possible to
simultaneously increase size of the
seed and its protein quality.

Research into the production of
high protein products, such as those
based on soyabean, would be of benefit
to malnourished countries. Priority,
though, should be given to the selec-
tion of protein rich, and better
balanced proteins in new cultivars of
pigeon pea.
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Iodine deficiency is the major cause
of preventable mental defect estimated
to affect at least 20 million in the world
today.

The major gap between knowledge
of prevention of iodine deficiency disor-
ders (IDD) and the application of this
knowledge to the millions at risk led to
the formation in 1985 of the Interna-
tional Council for the Control of lodine
Deficiency Disorders (ICCIDD).

The ICCIDD has put forward a
Global Action Plan (GAP) with the
objective of the elimination of IDD as a
public health problem by the year
2000. This objective has been accepted
by the World Health Organisation
(World Health Assembly, Geneva May
1990), UNICEF (Executive Board, New
York April 1990), and the World
Summit for Children (United Nations,
New York attended by 71 Heads of
State and 80 representatives of other
countries).

The GAP encompasses coordina-
tion, advocacy, information and moni-
toring systems at the global level, a
series of Regional IDD Working Groups
made up of ICCIDD, WHO and UNICEF
representatives, and which together
with key bilaterals and country repre-
sentatives, promote the development of
National IDD Control Programmes. At
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the national level, baseline assessment,
advocacy, planning seminars and labo-
ratory services for monitoring and eval-
uation are included.

Through GAP, the ICCIDD believes
that the elimination of IDD as a public
health problem by the year 2000 can
be achieved.

The iodine deficiency disorders
(IDD)

The prevention and control of IDD
is now regarded as an urgent problem
for large populations in Asia. Some
one billion people are estimated to be
living in an iodine deficient environ-
ment - of these 350 million live in
China and 200 million in India (1, 2, 3).
These people are at risk of developing
one or more of the effects of iodine defi-
ciency on growth and development -
that is the iodine deficiency disorders
(IDD). Other efforts to bring about
development will be limited by a
passive iodine deficient population,
including particularly children. More
than five million are suffering from
mental retardation as gross cretins but
in addition three to five times this
number sulffer from lesser degrees of
mental defect (4).



The control of IDD

Appropriate mass technology is
available in the form of iodised salt and
iodised oil. These measures are of
proven value in China, India and
Indonesia in pilot studies (1, 2, 3).
Their effective application to the many
millions who require iodine is now
being achieved. There are formidable
obstacles at the technical, the organi-
sational, and the political level. Injec-
tions of lodised oil in Nepal (4 million),
Burma (2 million), Zaire (1.5 million)
have been carried out as emergency
measures in severely iodine-deficient
countries to meet the problem until an
effective salt iodisation programme can
be introduced. Such a programme has
to overcome many obstacles if the
production of salt is not under govern-
ment control, but as in Java, remains
with a myriad of small suppliers (70%).
In excess of 10 million injections have
already been given, but in these
circumstances, iodised oil has to be
considered as a longer-term measure
for severe IDD. New technologies need
also to be considered and developed
{e.g. iodinated water supplies).

The development of a National IDD
Control Programme involves much
more than technology - it includes
assessment, communication, planning,
political support, implementation and
evaluation. These various aspects are
considered further elsewhere (2,3). The
development of the programme requires
the establishment of a National IDD
Control Commission with full political
and legislative authority. Such
Commissions are now being estab-
lished in many countries.

The International Council for
Control of Iodine Deficiency
Disorders (ICCIDD)

The ICCIDD has welcomed as
members, all who have concern and
expertise regarding IDD and IDD
control (2, 3). The main role of the
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ICCIDD is to cooperate and make its
expertise available to the international
agencies and the national governments
who have responsibility for the control
of IDD and so bridge the great gap
between available knowledge and its
application. The inaugural meeting
was held in Kathmandu, Nepal 23-28
March 1986. A global review of the
IDD problem took place with an
appraisal of current expertise in iodine
technology and IDD control
programmes. The first ICCIDD mono-
graph appeared in 1987 (3).

The ICCIDD is now a global multi-
disciplinary group of some 300
members with a quarterly Newsletter
and a secretariat in Adelaide, Australia,
where the Executive Director has his
office. Support is currently being
received from UNICEF (New York) and
the Australian Government.

Since 1987, the ICCIDD has
become fully active in facilitating inter-
agency cooperation in the prevention
and control of IDD. This has been
achieved by a series of interagency
meetings, the establishment of regional
interagency working groups {particu-
larly involving WHO and UNICEF, but
also some of the bilaterals as well as
other activities e.g. publications and
expert groups).

A global Action Plan has now been
endorsed by the UN agencies to take
account of these developments. The
purpose of the Global Action Plan is to
provide global and regional support for
the establishment and monitoring of
effective national IDD control
programmes. It includes activities at
the National. Regional and Global
levels.

At the National level, initial assess-
ments, national seminars, communica-
tion packages. intersectoral planning
with a National IDD Control Commis-
sion, evaluation and monitoring with
laboratory services are included. In
Indonesia and China, International



Working Groups have now been estab-
lished by ICCIDD in collaboration with
WHO and UNICEF.

At the Regional level, the develop-
ment of a series of regional IDD work-
ing groups provides for the necessary
close working relationship between
ICCIDD, WHO and UNICEF. The IDD
Task Force for Africa has been particu-
larly successful in developing a coordi-
nated strategy involving both multilat-
eral and bilateral agencies.

At the Global level, the major func-
tion of advocacy and public informa-
tion, and a global monitoring system
are covered, together with continuing
expert working groups, and research
activity.

In view of the progress already
achieved and the promising potential of
current and planned national preven-
tion and control programmes, the elim-
ination of IDD as a major public health
problem by the year 2000 has been
recently accepted as a goal by the
World Health Assembly (4).

The virtual elimination of IDD was
included in the Plan of Action of the
World Summit for Children which was
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adopted by 71 Heads of State and 80
representatives of other governments
who met at the United Nations on 30
September 1990.

There is now a perceptible tide
running towards prevention and
control of IDD. With appropriate fund-
ing a large measure of control could be
achieved in the next decade with incal-
culable benefits to millions of people
now suffering the deadening effects of
iodine deficiency on their lives.
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China is a country with large
mountainous and hilly areas. The
natural vegetation has been deteriori-
ated by a long period of cultivation.
Iodine in the soil has been leached
away from those over-cultivated areas.
lodine deficiency disorders constitute a
very serious problem in China. Among
31 provinces, municipalities and
autonomous regions, 30 have IDD
problems. The Shanghai municipality
is the only one without sucha trouble-
some problem. The population living in
the iodine deficient areas under the
risk of IDD is about 400 million, that is
1/3 of the total population of the coun-
try and 40% of the population under
the risk of IDD in the whole world.
There were 37 million endemic goitre
patients before the initiation of a large
scale iodisation programme; presently
eight million such patients remain.
The endemic cretin patients have been
found in the most severe IDD endemic
areas. The total number has been
placed at 230,000. This is the figure of
very typical cretin patients. The
subclinical cretins should be 5-10
times more than this figure.

The first salt iodisation programme
had been implemented since 1944 in
Yipinglang salt mine, and since 1960,
small scale irregular jodisation
programmes had been offered in many
endemias. The prophylactic works had
been interrupted for many years during
the period of Chinese “cultural revolu-
tion” and had been resumed again
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since the reconstruction of the national
supra-ministries central leading group
on endemic diseases control in 1973.
The leader of the central leading group
should be a member of executive
committee of the governing party. The
members of the central leading group
included the vice-minister of Public
Health, the vice-minister of light indus-
try (taking care of the salt production),
the vice-minister of commerce and the
vice-manager of central cooperatives.
Besides the central leading group,
there is a scientific advisory group
which provides prophylactic and moni-
toring expertise. Provincial and county
levels leading groups with a similar
membership have been set up simulta-
neously in the provinces and counties
with significant IDD problem. In this
way, a nationwide control network has
been established. An Institute of
Endemic Diseases Control and
Research in each province with IDD
problems has been set up too.

The central leading group organises
the so-called “Three ministries and one
co-op meeting” every 1-2 years to solve
the problems related to the administra-
tion of salt iodisation. In 1979, a
national control programme had been
set up and in 1986, 87.3% of the IDD
endemias had supplementary iodine;
fifteen provinces have met the goal of
control by the IDD control criteria of
China.

The supra-ministries central lead-
ing group was in existence until 1986,



and the IDD control work was being
taken care mainly by a department in
the Ministry of Public Health. In such
a way, coordination with other preven-
tive sections became more close, but
the cooperation between the Ministry of
Public Health and other Ministries.
especially the ministries in charge of
production and distribution of the
iodised salt became much more diffi-
cult than before. The dismissal of the
central leading group led to some
provincial and many of the county
leading groups also being dismissed.
However, some of them have been
maintained but they are not so authori-
tative as before. An endemic diseases
control research centre has been set up
in Harbin in 1987 to take care of the
regular technical works of IDD control.
Through its great effort, iodate has
been used instead of iodide and a
nationwide monitoring net-work has
been set up.

International cooperation in IDD
control started in 1980s. In the
Chinese Australian Technical Coopera-
tion Project, Australian scientists
trained many young Chinese doctors to
work on the monitoring works.
UNICEF also helped us to search for an
appropriate way to control IDD in the
remote areas where iodisation
programmes are very difficult to carry
out. In 1989, through the suggestion
of ICCIDD, an international working
group for IDD control in China
(IWGIDD) has been set up. The main
functions of this group are: (a) To
provide international experience of IDD
control; (b) To solve the technical diffi-
culties in China; (c) To assist in identi-
fying potential international funding;
(d) To review the progress of the revised
national IDD control programme
towards the goal of elimination of IDD
by 2000. By the help of IWGIDD, in
1989, we revised our national control
programme which just met the target.
Presently among the 29 provinces in
China with a significant IDD problem,
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17 provinces have already met the goal
of control; 10 others could meet the
goal by the end of 1995. The Xinjiang
Uygur Autonomous Region and Xizan
Tibetian Autonomous Region are
expected to meet the goal by the end of
2000. We noticed after the iodine
supplementation has been imple-
mented that an accurate monitoring
system will be the most important
measure to keep watch on the progress
of the iodisation programme. - Since
1989, China has set up 23 monitoring
areas scattered in the IDD endemias of
China. The size of each area is about
10-20 thousand population. Assess-
ment is carried out by the Institute of
Endemic Diseases Control of the
respective provinces, and the data are
analysed at the National Endemic
Disease Control and Research Institute
in Harbin. Besides this, each provin-
cial Institute also has its own monitor-
ing areas of the same size, and the
prefecture also has its own monitoring
areas. By this monitoring network, in
1990, we had got valuable information
which indicated that there were many
loopholes in our iodisation programme.

Now in order to eliminate the IDD
by 2000 in China, we noted that
several essential tasks should be
worked out.

1. Among the provinces which have
not met the geal of IDD control,
only southern Xinjiang is a "hard
nut to crack’. Problems are not
only the efforts required but also
the technology of iodisation. In the
desert, inhabitants could get rock
salt without charge. Thus salt iodi-
sation is almost impossible. We
have proposed to collect the most
authorised Chinese experts and
some foreign scientists to work over
there for a period of time to achieve
the goal of IDD control.

The present monitoring network
has provided valuable information,
but the methods used are not sufli-
ciently sensitive and objective. We



need to modernise our monitoring
system so as to guide the neonatal
hypothroidism by paper spot
method. The monitoring area could
be shifted frequently to avoid artifi-
cial fortification of iodisation on the
fixed monitoring areas. We need to
set up an organisation to coordi-
nate the efforts between the
ministry of Public Health and the
ministries of light industry and of
comimerce soon.

Presently, almost all the supple-
mentary jodine are imported. This
means we have to pay a lot of hard
currency to support the iodisation
programme among the 400 million
people. China does not lack in
iodine resources. We hope to have
foreign expertise and investment to
explore the new iodine resources.

After the economical reformation,
salt production and salt purchase
need not be monopolised by the
government. Privately produced
non-iodised salt can easily be
found in the market. As the salt
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fodisation has not been legalised in
China, the policy to privatise salt
iodisation is difficult to implement
presently.

5. Our present control criteria in
China serve as a guide only to
control the appearance of apparent
endemic goitre and frank endemic
cretinism, but not to guarantee the
promotion of physical as well as
intellectual well being of the
younger generations. So we are
drafting higher level criteria for the
17 provinces which have already
met the goal of the present control
criteria. We would ask the 17
provinces to meet the higher level
criteria in 1995 and the provinces
to do so by 2000.

We realise it is a very hard task for
us to fulfil the goal by 2000. On the
other hand, by the great determination
of our government and our people and
by the enthusiastic help from abroad,
we have our full confidence that we can
conquer the IDD in China — the largest
IDD country in the world.
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New methods in iodine technology
have been developed for difficult situa-
tions such as those found in some
geographical areas. For example, a
mountain-rugged area in one of the
provinces at the border is almost inac-
cessible especially during the monsoon
season. The higher-endemic goitre
villages are very poor, isolated and
subsistent. The prevalence of goitre is
high with presence of some endemic
cretins due to unavoidably inadequate
and irregular distribution of iodated
salt.

What should we do: (a) to over-
come the inaccessibility, (b) to reduce
the current goitre prevalence and (c} to
prevent new cases of cretinism?

In trying to solve these problems,
we propose three things: (i) use the
smallest transportable salt mixing
units (ii) use concentrated iodate solu-
tion in dropper bottles and (iii) use of
low dose oral oil drops (indigenous
products).

The methods and materials of
development for salt and drinking
water iodination, and iodised oil are
briefly described below.

Salt

By using smallest mixing unit
made of wood (Figure 1), 12-24 kg of
salt sprayed with 120-240 ml diluted
from 30 to 60 ml of concentrated KIO3
solution was mixed by hand rotating 10
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rounds clockwise and 10 more rounds
anti- clockwise. The output is about
240 kg per day or 72 tons per year, -
the amount of salt for a group of
villages. The unit is detachable and
therefore transportable. The cost is
about 500 bahts or approximately
Us$20/- (1)

Drinking water

Two drops (Figure 2) of concen-
trated KIO3 solution (2,000 pg/L) are
added into a small jar of 10 litres of
water {13 times the Me Khong Wiskey
bottle). The concentrated KIO3 solu-
tion is prepared by dissolving 24 g
KIO3 in one whiskey bottle of water
divided into 24 x 30 ml plastic dropper
single bottles as previously described
(2). The method has been used
together with iodination of the salt,
giving good results of IDD control.

The detection kit is prepared as
twin bottles for monitoring the iodated
water and the iodated salt at the same
time with preparing the single bottle,
containing concentrated KIO3 (2} as
described above.

The reasons for limiting the appli-
cation to two means of iodination are:-
(i) because of many administrative
constraints, we cannot depend on salt
alone, (ii) from human or bio-psychoso-
cial consideration, we seek to provide a
choice of alternative means to the
consumer population in any locality
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FIG. 1 The smallest salt mixing unit (12 kg capacity) made of wood. This revolving

unit is transportable, non-electrical and good for accessibility. Note the fish
bone barriers inside the box.
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[Figure 2.  (a) A single dropper bottle of conc. iodate solution {2 drops into 10L of
water),

(b) Twin bottles to detect iodine in salt and water (on site)]
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such as for water, the alternatives may
include iodine in wells and iodinators.
Other alternative methods are devel-
oped for adding the concentrated KIO3
solution into (6 drops in a bottle of 750
mL) (a} fish sauce or soy sauce and (b)
fish condiment or “Pla Dak or Pla Ra”
{6 drops In one kg).

These methods provide a choice to
consumers from different cultural and
geographical region with different
dietary habits and socio-economical
conditions, e.g. the people in the north
and north-eastern parts of the country
consume regularly fish condiments.
Thus, this food would be suitable for
iodination for these people.

It should be emphasised that
cautions must be taken to limit the use
to two means (such as salt and water;
with the exception of the package of
low dose oral oil specifically for the
group of women of reproductive age in
villages with cretins) to prevent chronic
overdose of iodine.
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oil drops

The iodine repletion is based on the
recommendation of Prof. Russell Fraser
and Prof. Andre Ermans (3, 4, 5), and it
is applied to population of women of
reproductive age to prevent new cases
of cretin. In our experience, the extent
of iodine replacement was mild, fully
utilised and not over-suppresive. The
cost of mass prophylaxis for specific
poplations is affordable even for non-
profitable voluntary group workers.

In our laboratory, the soyabean oil
has been iodinated using modified Ma
Tai's method (6). The testings of the
indigenous iodised oil showed that it is
stable and non-toxic (7). The supra-
physiologic dose (4) is 10 drops (20 mg
iodine) three times a year. The urinary
iodine excretion after the first week
showed the pattern approximated those
given 50, 100 and 200 mg iodised oil
per oral dose (8).

The oil preparation was contained
in very small 15 ml eye dropper plastic

FIG. 3 The small dropper bottle containing an indigenous iodized oil provides a
dose of 20 mg per 5 drops which when administered three times a year to
women of reproductive age, prevents new cretins with re-assuring results.
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bottles (Figure 3). The method of appli-
cation is very convenient with good
acceptability. The repletion of iodines
lasts for 4 months before the next dose.

By such means, the goals to over-
come meal inaccessibility, to reduce
goitre prevalence and to prevent occur-
rence of cretins, could be fulfilled with
reassuring results as obtained in our
trials at the borders in the provinces of
Kanjanaburi, Pitsanulok and Mae Hong
Son.

It may be concluded at this stage
that the methods are workable because
the techniques are simple, low cost and
effective (9) and may lead to more self-
sufficiency and self-reliance.

Summary

In endemic goitre villages, to over-
come the problems of accesibility, to
eradicate goitre, to prevent cretins from
being born in women of reproductive
age and to prevent re-appearance of
goitre, specific means are proposed. By
applying three methods: (a) using the
smallest transportable mixing unit to
overcome difficulty in transporting the
salt to the endemic areas; (b) using
dropper bottles of concentrated KIO3
solution to iodinate drinking water; and
{(c) giving low dose of oil drops every
four months to women of reproductive
age may independently prevent new
cases of cretins. These methods have
been subjected to trials in different
provinces and proved to be simple, low
cost and effective. However, supportive
social processes are needed to study
the knowledge, attitude and practices
of the population and the health work-
ers.
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Iodine deficiency is currently the
leading cause of intellectual impair-
ment worldwide. Central nervous
system development depends on an
adequate supply of thyroid hormones,
which require iodine for biosynthesis.
Thus, iodine is an essential micronutri-
ent for normal intellectual development
and function. If the adequate micro-
quantities of iodine are not consumed,
absorbed and metabolised by the preg-
nant mother and newborn to meet
biological needs, mild to severe mental
retardation may occur. The World
Health Organisation (WHO) estimates
that 10-20% of humanity is at risk of
iodine deficiency disorders (IDD). More
than one-third of those at risk live in
China and Indonesia (1). Prior to
prophylaxis, in severely affected regions
of both countries, cretinism ranged
from 10-15%. A broad spectrum of less
severe effects has been well docu-
mented, including delayed age of walk-
ing and suppression of the average 1Q
of the population by 10-15 points (1-3).

In the past, evaluation of the sever-
ity of iodine deficiency in population
has been based largely on clinical crite-
ria of goitre grades. The use of ultra-
sound in the fleld to more accurately
estimate thyroid volume has demon-
strated the inaccuracy and unreliability
of goitre grading as the traditional indi-
cator of iodine status (4). In the search
for more reliable indices of iodine defi-
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ciency in populations, measurement of
thyrotropin (TSH) from dried blood
spots has found a new place alongside
measurement of iodine in urine. The
advantage of TSH is that it is the body's
homeostatic signal to the thyroid glad
of the brain’s need for thyroid
hormones. Recently, Delange noted
that variations in iodine intake influ-
enced the frequencies of TSH levels
above 50 mlU/L in data collected from
routine newborn hypothyroid screen-
ingprogrammes in different parts of
Europe. He reported an inverse rela-
tionship between the recall (values >50
mlU/L) rate at screening and the iodine
supply to the newborn population (5).
Measurement of TSH levels in neonatal
blood spots by sensitive IRMA TSH
assays is most relevant where venous
blood sampling is most difficult or is
unacceptable, as often occurs in many
developing countries. Moreover, blood
spots are easy to transport and to store
and TSH in the blood spot is particu-
larly robust in hostile environments (6).
Adaptation of the highly sensitive IRMA
TSH test from serum to blood spots is a
considerable advance for the study of
the epidemiology of iodine-deficient
populations because TSH can be
measured precisely across the spec-
trum from low normal physiological
levels to extremely high levels of obvi-
ous hypothyroidism. This wide appli-
cability means that all the TSH values
in the population being monitored can



be accurately assayed. Thus, epidemi-
ologic assessments do not have to rely
solely on the levels observed in overtly
hypothyroid individuals to define jodine
status of a population. Hence, this
method for TSH determination can not
only serve as a method for individual
case detection but can also serve as an
epidemiological indicator of iodine
status in populations.

The Indonesian case study

In Indonesia, iodine deficiency
disorders (IDD) are recognised as
severe and extensive nutritional prob-
lems. Since 1974, a national
programme to control IDD has been
implemented to improve iodine intake
with iodised salt and with iodised oil
injections. The progress of this
programme has been monitored based
primarily on the prevalence of goitre in
school children coupled with the deter-
mination of urinary iodine excretion
among small samples of the popula-
tion. This study was undertaken in the
Dukin sub-district of Central Java by
Dr. Faisah Yasin, the principle sub-
district’s health officer. The purpose of
this study was to evaluate the effective-
ness of the national iodine prophylaxis
programme in the subdistrict.

The region selected for study
comprises 15 villages and 160 hamlets
with a total population of 38,585 and a
density of 722 people/km2. Since
1976, iodised salt has been distributed
in the local market. A national regula-
tion proclaimed in 1982 that all salt
should be ilodised to 40 ppm. A trial in
which iodised oil (lipiodol) injections
were administered was conducted
between 1974-1976. By 1982, lipiodol
injections had been administered to the
residents of all 15 villages. A second
series of lipiodol injections were admin-
istered to the inhabitants of 4 villages
between 1981-1986. This study
includes data on 913 pregnant women
(assessed mid-pregnancy) and their (3-
10 day old) neonates, collected consec-
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utively. The 913 women enrolled in the
study represents 84% of all pregnan-
cies that occurred in this district over a
2-year period.

The mean age of the women in this
study was 25.5 (sd 5.2) years. 94% of
the women were raised in this subdis-
trict. Almost all the neonates were
delivered at home by traditional birth
attendants. Pregnant women were
examined before and after confinement.
Their goitres were graded using the
method of Perez et al. (1960), as modi-
fied by Stanbury and Querido (1983;7).
Urines (n=913) were collected for iodine
(alkaline ashing) and creatinine
measurements (8). Capillary blood
samples were collected from pregnant
women (n=841) and 3-10 days old
neonates (n=860). These samples were
spotted onto filter paper and dried at
room temperature for 2-4 hours.
Samples were stored in the Health
Centre freezer for later transportation
in batches to Sydney for assay. TSH
was measured by a commercial
immunoradiometric assay (IRMA)
(Biomedical Systems Pty Ltd. Sydney,
Australia). The sensitivity of the assay
was 1.97 + 1.0 mlU/L inter-assay coef-
ficients of variation ranged from 7.8%
1o 9.3%. Samples of salt were collected
from the subjects houses for measure-
ment of residual iodine content (9).
One thousand New South Wales
Australian neonates consecutively born
in the first quarter of 1988 were
selected as controls. Fllter paper blood
spots were collected by heel prick on
the fifth day of life. These samples
were kindly supplied by the Oliver
Latham Laboratory, Sydney, from their
routine neonatal screening programme
for congenital hypothyroidism. The
TSH concentrations in the control
samples were measured by the same
IRMA TSH method as that used on the
samples from Central Java.

By the clinical criteria used in this
study, the Central Javan mothers were
judged to be euthyroid. Palpable and



visible goitres were defected in 24%
and 2%, respectively, of these pregnant
women. Results of the goitre grading
are summarised below:

OA OB 1
%) () (%)

2
(%)

3
(%)

Goitre grade

(n=913) 77.1 17.5 3.8 1.0 06

The prevalence of goitre among
women less than 20 years of age
(12.9%) was significantly less than that
found among older women (24.3%)]).
The highest frequency of goitre was
found among women over 40 years of
age (chi-square test for trend p=0.015}.
Significant differences were also found
when goitre prevalence were analysed
according to the number of past preg-
nancies or parity. Primiparous women
had the lowest prevalence of goitre,
while those carrying their fifth or
subsequent child had the highest
prevalence (42.1%; chi-square test for
trend p = 0.0046). This association
between parity and higher goitre preva-
lence might be explained by the greater
probability that older women have a
higher parity. Analysis of the salt
samples obtained from women's cook-
ing places are summarised below:

lodine O 1-10 11-20 2]1-30 31-40 >40
salt (%) (%) (%) (%) (%) (%)
(ppm)

(n=898) 51 29 5 5 2 8

Approximately halfl of the pregnant
women used salt with an iodine
content of zero. Of the 12 salt brands
available in the local market, 5
contained no iodine, 3 contained less
than 10ppm, 2 contained less than
20ppm, and the remainder had less
than 30 ppm.
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The distribution of urinary iodine
concentrations is as below:

Urinary iodine Frequency in the

concentration population
(ng/dl) n =913
(%0)

0-20 3
2.1-5.0 10
5.1-10.0 20

10.1-15.0 22
15.1-20.0 24
20.1-25.0 12
25.1-50.0 5
50.1 + 4

The median urinary iodine concen-
tration was 13.6 pg/dl with a range
from 0.7 to 173 pg/dl (n = 913). 33%
and 13% of mothers had urinary iodine
levels of less than 10 pg/dLl and 5
ng/dL respectively, while 3% had levels
of less than 2 pg/dL. The median crea-
tinine level was 77.8 mg/dL with a very
wide range from 2 mg/dL to 367
mg/dL. The median value is approxi-
mately half the average concentration
found in a comparable Sydney popla-
tion (135 mg/dL; Westmead Hospital,
unpublished data) and is less than the
mean level measured in a group of
pregnant women in Ubangi, Zaire
(mean: 101 mg/dL). However, the
median value in mothers in this study
was similar to the values reported from
Kivu, Zaire (mean: 78 mg/dL).

Almost a quarter of the pregnant
women in the Dukun Subdistrict had
elevated serum TSH levels (>5 mIU/L).
The highest serum TSH level was 115
mlIU/L. The distribution of TSH values
in the neonates serum showed that
16% had elevated serum TSH concen-



Dukin NSW lodine replete
TSH Mother Newborn Newborn
n =841 n = 860 n = 1000
(wU/mlL) (%) (%) (%)
0 -50 77.0 83.6 100
5.1-10.0 17.0 10.6
10.1 - 15.0 3.7 3.0
15.1 - 20.0 0.3 0.5
20.1 + 2.0 2.3

trations (>5 mIU/L). In 2.3% of the
neonates serum TSH levels were
greater than 20 mIU/L. By contrast,
serum TSH concentrations were less
than 5 mIU/L in the 1,000 Australian
neonate controls. There was a positive
association between elevated TSH levels
(>5 mIU/L in the mothers and their
babies (p=0.0017; Chi-Squared).

The China case study

Since 1978, China has established
national control programmes using
iodised oil and salt. Since 1980, the
effectiveness of these programmes was
monitoring using periodic surveys of
goitre prevalence in school children.
Using goitre prevalence as indicator of
iodine status, 22/29 provinces in
China were categorised as fodine-
replete. In these “controlled” regions
the China-Australian Technical Co-
operation on lodine Deficiency estab-
lished laboratories and commenced
monitoring the effectiveness of prophy-
laxis with new biochemical indices.
Results were presented in a 1990
project workshop in Guiyang. Iodine
deficiency (ID) was found to still be
present in the population. In the Qing-
hai, Heilongjiang and Guizhou
Provinces of China, the iodine (1)
content in household salt varied widely
and I was usually dramatically less

than the target I content for the salt
factories. Urinary levels, in spot
samples, were low (<100 pug/L) in 30-
80% of subjects. TSH levels were
elevated (>5 mIU/L) in 20-40% in
newborns.

Discussion

The results of this study illustrate
many of the difficulties and the inade-
quacies usually encountered whild
attempting to monitor iodine prophy-
laxis and in detecting the persistence of
iodine deficiency in a community. In
these studies mothers and babies were
judged to be euthyroid by conventional
clinical methods, yet major biochemical
abnormalities were subsequently found
by laboratory analyses of blood spot
samples among a high proportion of
each supposedly normal group. It is
the lack of overt clinical manifestations
of iodine deficiency that makes these
disorders so often apparently invisible
to the clinical observer. Acceptance of
the fact that hypothyroidism is difficult
or even impossible to diagnose clini-
cally with any degree of certainty in the
neonatal period has been the rationale
for establishing congenital hypothyroid
screening programmes in developed
countries. The data from Indonesia
and China reveal a spectrum of TSH
values in both mothers and neonates
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from euthyroidism to unequivocal
hypothyroidism. The high correlation
between the elevated TSH levels in the
mother and her offspring suggests a
common cause for both, namely iodine
deficiency. It is not known whether
these results represent transient
neonatal hypothyroxinaemia and are of
no long-term significance or, alterna-
tively, represent mild hypothyroidism
which is most likely the cause of the
various manifestations of subclinical
cretinism found in this and other
iodine-deficient populations. Although
it would be premature to conclude that
every infant with an elevated serum
TSH level is at risk of subsequent
neurological disability or decreased
intelligence, it is of considerable
concern that many are at potential risk
of such irreversible disorders.

The studies in the Dukun subdis-
trict suggest that monitoring early in
pregnancy may be as sensitive and as
effective as neonatal hypothyroid moni-
toring. Recent studies of the pathogen-
esis of cretinism in China, coupled with
other studies in Indonesia, point to two
critical time periods when iodine defi-
ciency may affect human brain devel-
opment (2, 3). These two periods
encompass the early second trimester
of pregnancy and the early months of
postnatal development. This knowl-
edge, and recent confirmation of the
fact that the foetus is dependent upon
maternal thyroid hormone by placental
transfer, highlight the need to monitor
maternal iodine nutrition and thyroid
hormone secretion early in pregnancy,
as well as newborn iodine nutrition and
thyroid hormone secretion in order to
prevent irrversible brain damage {10).

The time to mount a global effort to
eliminate iodine deficiency is now.
Seventy Heads of State attended The
World Summit for Children in Septem-
ber, 1990 and endorsed The World
Declaration and Plan of Action on the
Survival, Protection and Development
of Children. The Plan stated that the
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world is in a position to “overcome the
worst forms of malnutrition .. to halve
protein-energy malnutrition, virtually
eliminate vitamin A deficiency and
iodine deficiency disorders and to
reduce nutritional anaemia signifi-
cantly”. Governments formerly agreed
to meet this challenge by developing
national plans to intervene. Thus, the
international community is poised to
address the problem. Feasible inter-
ventions known to prevent IDD are to
fortify commonly eaten foods such as
salt, tea, fish paste, bread and sugar
and to supplement hard-to-reach
population groups with iodised oil
injections or capsules. National
programmes against iodine deficiency
need to have strengths in all the
components of advocacy, programme
management, communications and
social marketing, interventions, evalua-
tion and surveillance and research and
development. These components need
to be integrated in an effective sustain-
able programme. The new approaches
used in this study have the potential to
play an important role in overall
programme strategy. Furthermore, the
monoclonal assay based on blood spot
analysis has the potential to be useful
not only for IDD but for the assessment
of other micronutrients including iron
and vitamin A deficiencies. This fits
well with our strategy to develop a new
Programme Against Micronutrient
Malnutrition (PAMM) focussed at
assisting countries develop a more inte-
grated public health approach.
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Introduction

In 1983 the UNU and UNICEF initi-
ated a programme to apply anthropo-
logical methodologies to the qualitative
evaluation of the impact of nutrition
and health-related interventions on
health-seeking behaviours.

It was recognised that conventional
nutrition and health surveys for this
purpose were not being used because
they are time consuming, expensive,
and invasive. Moreover, while essential
for determining health status, they
would not reveal whether a given inter-
vention influences that status, or
explain why or why not. It was
believed that an anthropological
approach, focusing only on health
issues could be used rapidly, cheaply,
unobstrusively, and effectively. The
initial effort involved anthropologists in
12 countries who, along with their
students and/or assistants, spent in-
depth time with a limited number of
households. The approach proved
powerful and useful. It was clear,
however, that it needed to include the
appraisal of the behaviour of providers
as well as recipients, and that commu-
nity involvement could be increased by
the use of focus groups.

Preliminary guidelines were revised
and expanded and more investigators
were recruited for further studies of
both hcuseholds and providers in
communities receiving nutrition and
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health intervention programmes, rang-
ing from routine primary health care to
the implementation of individual child
survival strategies.

In two to four weeks, at a cost
ranging from $5,000 to $10,000, the
methodology gave a clear idea of
whether and why a programme was or
was not influencing nutrition and
health-related behaviours in a specific
population. At a workshop in Sri
Lanka in 1986, the first edition of the
guidelines was finalised and the
acronym RAP adopted. The guide, enti-
tiled “Rapid Assessment Procedures for
Nutrition and Primary Health Care” has
since gone through four printings in
English, and is available in Spanish,
French, and Portuguese. A 16-minute
descriptive video sponsored by UNICEF
is available in English and Spanish,
and a training manual has been devel-
oped.

What is RAP ?

RAP is the application of an anthro-
pology approach to the qualitative eval-
uation of nutrition and health-related
behaviors. It is relatively rapid and
inexpensive, and acquires information
usually unobtainable by questionnaire
or other surveys. It is not a substitute
for epidemiological surveys, but is a
valuable additional tool for nutrition
and health workers. It can help plan
surveys as a complement to quantita-



tive surveys, or function as an inde-
pendent approach to assess the impact
of programmes on the behaviour of
recipients, in order to guide programme
improvement. RAP is being applied to
studies of behaviours associated with a
wide range of health issues, as well as
programmes that deal with these
issues.

Why use RAP ?

RAP provides information on the
functioning of programme, which is
unobtainable from surveys. The infor-
mation is valuable because it indicates
how these programmes may be
improved. This morning, in his plenary
lecture, Kraisid Tontisirin pointed out
the need to involve community
members in development. RAP does
this and can be used to empower the
community to deal with their own prob-
lems and generate commitment. It can
also empower health workers with the
information needed to improve their
results. It can serve three masters:
the community, the planners, and the
providers, while sensitising each to the
problems.

What is RAP Methodology ?

After this introduction, you may be
expecting something exotic. However,
RAP is no more than systematising
familiar approaches that most of you
may feel you already know. Peter
Heywood explained the methodology
completely and effectively in his sympo-
sium paper.

Informal interview

More or less open-ended questions
are asked on certain topics. The
researcher follows a general outline,
but may incorporate additional topics if
appropriate. The advantages of infor-
mal interviews are that l)any factors
affecting a problem can be noted, 2}
sensitive topics can be explored in
context, and 3) information can be
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obtained with minimal time
constraints.
Conwversation

Important data can also be
obtained through informal individual or
srall group conversation. Some people
are more at ease in an informal setting
and talk more freely. The advantages
of conversation are that they reveal
attitudes as well as yield unanticipated
information.

Observation

Careful observation of events and
behaviour provides valuable non-verbal
evidences of what is actually occur-
ring.

Participant observation

The researcher participates in an
observes the interactions of household
members with health community
providers withiout the health delivery
system or the constraints imposed by
obligatory activities. The advantages of
observing households are that they
distinguish real from reported ideal
behaviour and reveal patterning and
interrelationships. The advantages of
observing health providers is that
household perception is matched with
actual performance, rather mercilessly
revealing where improvement is
required.

Focus groups

Focus groups of 5 to 15 people can
help to check information with a larger
number of persons and obtain reac-
tions to intended innovations (e.g.
educational materials, the locations of
clinic, and the behaviour of health
workers). Most importantly, it gives the
community an opportunity to focus on
diagnosis and on suggesting how their
problems should be solved. The advan-
tages of Focus Groups are that infor-
mation obtained from a few households
can be verified with larger and more
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representational samples of a commu-
nity. It can also be used to test
whether the conclusions of a RAP study
in one community apply to others. It is
particularly helpful in determining
what questions are appropriate.

Formal interview or questionnaires

These can provide basic demo-
graphic and socio-economic data.
Information can be obtained form a
larger sample and the data treated
statistically. However, they are comple-
mentary to the RAP and not the basis
of it.

RAP is not a survey methodology.
It should be noted that surveys based
on predetermined structured interviews
may miss factors such as actual
behaviour, as distinct from idealised
behaviour, or behaviour which has
been forgotten or not noticed by the
respondent. Surveys may also miss
information which may be considered
too personal or too risky to reveal to a
stranger. If survey questions are
culturally inappropriate, they may be
interpreted in a manner different from
the researcher’s intent. The answers
may be misinterpreted as well. More-
over, the validity of survey responses
cannot usually be checked because the
methodology involved and the time
allotted do not allow for this.

The core of the RAP method is the
data collection guide or checklist which
suggests information to be collected for
a given topic. Examples of such guide-
lines are in the RAP manual, but must
be adapted to individual needs. The
information may be collected using any
or all of the methods mentioned when
appropriate. For example, data on
feeding patterns during illness would
ideally be collected through informal
interviews, conversation, and actual
observation of what is really done.
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What is the validity of RAP
findings?

When RAP is properly applied by
skilled investigators, the validity is high
for the specific population studies.
There are some strict requirements for
validity and pitfalls to be avoided.

1. The investigator must have experi-
ence at the village level and
language facility in the culture
studied.

The approach must be kept flexible
and the guidelines revised as expe-
rience is gained.

Detailed and accurate notes must
be taken. Any individuals present
when the information was being
obtained should be noted.

The conclusion must be based on
what is heard and observed, not,
on what has been presumed to be
true about the group studied.

There must be a constant effort to
identify and eliminate
observer/researcher bias, i.e.
outsider bias and influence.

Continuous effort must be made to
confirm conclusions by transla-
tions.

There is no more or less inherent
validity in qualitative data. The
reliability of both depend on appro-
priate design or lack of it, execu-
tion. and analysis. This means
examining the same issue from
several different techniques and
points of view, e.g. different infor-
mants and interview, observation,
and focus groups.

Can RAP conclusions be
generalised?

The question of how one can gener-
alise about a programme from inter-
viewing only a few households in one
community f{requently arises. Of
course, one cannot generlise without
further checking. However, once one



knows what to look for, this checking
can often be done by short visits to
other communities, e.g. focus groups
alone, or even by observing that the
programme is operating in the same
way in other communities. At a mini-
mum, RAP studies can identify ques-
tions to ask about the programme in
other localities.

Who can do RAP studies?

This is a significant and controver-
sial issue. Anthropologists are often
opposed to placing this method in the
hands of persons without formal social
science training. However, experience
indicates that most persons with field
experience at the community level and
empathy for the community can apply
RAP methodologies successfully when
trained and supervised. For example,
RAP enables workers in health centres
in Panama to determine the deficien-
cies of their programme and try to
correct them.

Public health physicians often
make excellent “rappers”. However,
individuals with a fixed mind-set that
respects only quantitative survey data,
including physicians who are purely
clinically oriented, cannot readily be
trained on this methodology. Such
individuals may even insist on immedi-
ately correcting the informant’s
concepts instead of listening to them.

While the original intent was to
involve anthropologists in public health
programmes of NPHC, experience has
shown that nutritionists, mid-wives,
community nurses, and others with
community experience are usually
excited and feel empowered by a
method that they can use directly to
evaluate and improve their activities.

How rapid is RAP?

There are many who prefer empha-
sis on relevant rather than rapid. They
want to select RAP, not because it is
rapid, but because it provides valuable
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information not obtainable in any other
way. Nevertheless, compared to the
process of designing, conducting, and
analysing surveys, it is both rapid and
cheap.

A comprehensive RAP survey in a
community may require 4-6 weeks, but
usually, most of the information
desired can be obtained in two weeks:
for a limited number of issues, one
week may be sufficient. For a single,
specific issue such as growth monitor-
ing, a single day in each locality may
sulffice.

The RAP principle should be used
in even short visits to health
programmes where observation alone
can sometimes yield convincing infor-
mation on programme shortcomings.
Even brief conversations or interviews
can suggest (but not confirm) failings.
Such visits can indicate the need and
scope of confirmatory RAP or other
kinds of evaluation required.

What is the current status of RAP?

With the English version of RAP
alone, in its fourth printing, and copy-
ing of the RAP video encouraged, UNU
has long since lost track of the multiple
uses of this methodology. In addition,
the same appraisal has been used
under other names and auspices. RRA
or Rapid Rural Appraisal shares many
of the same features.

RAP training workshops have been
held in Arabic in Egypt, in Englsih in
Kenya and Indonesia, in Spanish in
Costa Rica and Chile, in Portuguese in
Brazil, and in French in Brazzaville,
and more are planned.

At a conference on the use of RAP
held at the Pan-American Health
Organisation {PAHO) headquarters in
Washington, DC, participants from 60
countries and 40 agencies and organi-
sations described their experience with
RAP and similar qualitative techniques,
including RRA.



Interest now is in adapting the RAP
Guidelines for the study of specific
diseases and conditions. A RAP for
epilepsy has been published, and RAPs
for AIDS-related behaviour and for
diarrhoeal disease are in press. RAP
guidelines are also being adapted for
tropical infection diseases, family plan-
ning, malnutrition in the elderly, and
breast-feeding and weaning practices.

Conclusion

RAP is valuable tool for nutrition
and health workers. It does not replace
or fulfill the role of nutrition surveys.
Every nutrition and health field worker
should be familiar with the qualitative
approach and be able to use it when
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appropriate, either alone or in combi-
nation with quantitative methods.

Copies of the RAP guidelines can be
obtained from the Centre for Latin
American Studies at the University of
California, Los Angeles. The desired
language must be indicated. The video
can be obtained at a cost of about
$10.00 form the Cambridge, MA
Programme Office of the UNU, or from
UNICEF. It can be freely copied and
distributed. Specialised RAP Guide-
lines for AIDS and Diarrhoeal Disease
will be available early in 1992.

In this symposium, speakers will
give examples of the application of the
evaluation of RAP to the ongoing
programmes at the community level.
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Abstract

Nutrition related diseases and
disorders in India remain prevalent in
high degrees despite the numerous
efforts at tackling them. While some
problems are structurally embedded,
such as those stemming primarily {rom
inadequate quantum of ffood (rather
than ffrom imbalances in it), some
others may be addressed through
“intermediate” strategies. Given the
limitations of current programmes,
there is urgent need for alternative
methodologies and delivery mecha-
nisms/structures.

In recent years, a nationwide
network of NGOs of the Peoples Science
Movement have demonstrated the
capability of mass-campaign strategies
with peoples’ delivery mechanisms
(rather than official-bureaucratic ones,
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but with financial and other support
from governmental agencies) in the
area of Literacy. This experience is
examined briefly with focus on its
potential for similar programmes on
nutrition-related diseases and disor-
ders.

A critical component in such a
strategy is a field methodology, such as
“RAP”, for assessment of needs and for
formulating appropriate location and
need specific mechanisms and institu-
tional linkages for delivery. This is
essential in addressing nutritional
problems and potential solutions which
have a wide variety of forms according
to a range of social, economic and
cultural factors.

The paper presents a perspective
for the above and sketches the outlines
of such a methodology.
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Introduction

Among the most difficult problems
confronting the world community since
the history of mankind has been food
shortage and dietary deficiencies.
However, little dispute exists that
remarkable increases in food produc-
tion have been achieved in providing
for the nutrition needs of people over
the past decades in many developed
and developing countries alike. Yet the
number of hungry people has increased
due to rapid population growth and,
more importantly, the lack of effective
food distribution and political will to
solve inherent problems. Experience
has shown that ample food production
in itself is not enough to cope with the
mounting challenge of feeding people.
Other elements, both economic and
social, can also indirectly influence
nutritional status. Agricultural produc-
tion, food prices, purchasing and
investment power, marketing systems
and food habits are example of impor-
tant socioeconomic factors (1).

Presently, no single body of knowl-
edge nor discipline can provide the
direction and means to win over
hunger or lack of food security and
malnutrition. No firm formulas can
satisfy the ecological, cultural,
economic, political and social diversi-
ties which characterise each region of a
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country. A growing body of knowledge
on nutrient requirements and a healthy
diet may exist, but interventions to
ensure adequate food entitlement and
consumption by communities and
households are far from clear and
usually confined with disciplinary
boundaries.

To cope with this ever-increasing
challenge, we must carefully assess
and address the numerous complex
linkages among factors involved in the
food and nutrition pathway, from
production either by natural or human
intervention to optimal nutrition for all.
To formulate strategies and design
effective interventions require compre-
hensive assessment and cooperation
from a variety of disciplines. However,
food and nutrition research efforts are
often fragmented and overwhelmingly
deductive, that is, based on disci-
plinary theories that do not necessarily
address the current issues facing
communities and mankind. The chal-
lenge is to create and apply methodolo-
gies and institutions that are more rele-
vant, multi-disciplinary and holistic.
Rapid Rural Appraisal (RRA) and Rapid
Assessment Procedures (RAP) are
examples of relatively recent
approaches that are responsive to this
challenge. This paper’s purpose, there-
fore, is to give an overview of each
method, their approaches, similarities,



differences and application for food and
nutrition problems.

Rapid rural appraisal

Rapid rural appraisal (RRA) has its
origin and application in rural develop-
ment-related research. An RRA work-
shop and conference, held at the Insti-
tute of Development Studies at the
University of Sussex in 1978 and 1979,
fostered an emerging new methodology
to improve the cost-effectiveness, time-
liness and quality of rural develop-
ment-related research. RRA was
described by Grandstaff and Grandstaff
as a process of learning about rural
conditions in an intensive, iterative and
expeditious manner (2) or any system-
atic activity designed to draw infer-
ences, conclusions, hypotheses, or
assessments, including the acquisition
of new information, in a limited
amount of time (3).

RRA characteristically relies on
small multi-disciplinary teams that
employ a range of methodological tools
and techniques specilically selected to
enhance understanding of rural condi-
tions in their natural context, with
particular emphasis on tapping the
knowledge of local inhabitants and
combining the knowledge of modern
scientific expertise, but minimizing a
priori assumptions. Relevant and accu-
rate information can be accumulated
quickly and cost-effectively by rapid
cycles of interactions among team
members, in addition to the refinement
of data collection tools and techniques
(e.g. direct observation, short question-
naires, semi-structured and in-depth
interviews). RRA also stresses flexibility
and judicious judgement that allows for
creativity and modification along the
process and where appropriate.

Summarily speaking, RRA activities
include three broad phases. The first is
preparatory work that includes select-
ing a multidisciplinary team, back-
ground information retrieval through
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the maximum utilisation of existing
data, team discussions for developing
preliminary hypotheses, and selection
of research tools and techniques. The
second phase is relatively short, either
single or multiple, field visits to study
areas. The final phase arises as team
members discuss and analyses accu-
mulated data and then reach a consen-
sus on what has been learned and
what is still unclear. Write-up should
also take place immediately following
fieldwork as any delay may result in
the loss of valuable information and
insights.

In the area of food and nutrition,
RRA has been utilised mainly to inves-
tigate, identify and diagnose rural
problems and to evaluate nutrition
programmes and projects. For example,
RRA was applied to study the natural
sources used in the daily diet of rural
Northeastern Thai families (4). Trip (5)
has evaluated the improper targeting of
nutrition programmes that allowed
privileged minorities to capture major
and disproportionate benefits. Heywood
and others (6) applied RRA to investi-
gate the cause of malnutrition in rural
areas with particular emphasis on the
role of agriculture and health in Papua
New Guinea. RRA in nutrition studies
has also highlighted problems of
seasonality, intra-family food suffi-
ciency, women’s roles and the impor-
tance of so-called “minor crops”. All of
these issues had not been well identi-
fied before through conventional survey
research (7).

Rapid appraisal procedures

Rapid assessment procedures (RAP)
are the outcome of collaboration among
many individuals, mostly anthropolo-
gists and social scientists, who envi-
sioned that practical anthropological
methods and theoretical perspectives
could be applied to evaluate and
improve primary health care (PHC) and
nutrition programmes. Led by



Scrimshaw and Hurtado in early 1980,
the procedures were revised at a work-
shop in Geneva in 1983 and published
as a monograph in 1987 (8). Unlike
traditional anthropological approaches
which entail long periods of fieldwork
and a tremendous amount of ethno-
graphic material, RAP is a more prob-
lem-oriented and purposive approach
that can be quickly employed at low
cost. The RAP methodology was devel-
oped originally for the United Nations
University Research Programme to
improve wunderstanding of the
successes and problems related to PHC
services.

RAP methods mainly entail direct
observation, informal conversations,
group interviews, key-informant inter-
views and participant-observation.
They focus on indigenous beliefs and
perceptions regarding patterns of
disease, perceived causes, health seek-
ing behaviours, knowledge, attitudes
and practices (KAP), crucial entry
points for intervention, and local
responses to health and nutrition
programmes. Conceptual issues
include the structure of incentives, the
complex relationship between cognition
and behaviour, and how people interact
with traditional and biomedical health
resources.

Exploring the structure of incen-
tives gives researchers clues as to why
people behave the way they do, for
example, whether people seek well-
being (pleasure) or avoid pain.
Behaviours are not always consonant
with cognition. On the contrary, people
often act in a manner not consistent
with their knowledge and beliefs (cogni-
tive dissonance). Symbolic interactions
observed between household members,
between clients and health care
providers, or among providers them-
selves may have a greater impact on
the outcome of a health problem than
the efficacy of the intervention
employed. Information obtained in this
manner from the sociocultural context
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can give better indications as to why
programmes fail or succeed.

For instance, the author employed
a RAP methodology in a current study
in Thailand, and it shed light on why
pregnant women would not accept iron
supplementation. In short, health
personnel were mostly indifferent to or
unaware of the hidden worry of preg-
nant women that by taking iron
supplements they might have bigger
babies and thus difficult deliveries. Due
to poor communication between health
providers and clients, pregnant women
perceived that the iron tablets were
mechanisms for nurturing big foetus
substances or vitamins rather than
something that would prevent them
from anaemia in pregnancy.

Another study has identified
community members explanatory
models about how villagers assess
malnourished and healthy children,
identify the causes of malnutrition as
well as the quality of breast milk. The
authors also identified a number of
areas where community members’ and
health providers’ explanatory models
differed which led to non-compliance in
recommended child nutrition promo-
tion activities. The main thesis is that
nutrition education programmes can be
placed on firmer ground if they first
identify people’s explanatory models,
negotiate between these and profes-
sional models and then develope
programmes which satisfy both (9).

Finally, a cultural study of diar-
rhoeal illness in Central Thailand used
the Explanatory Model Interview for
Classification as a RAP method.
Results showed that two-thirds of
community members expected ORS to
reduce or stop diarrhoea altogether.
However, for many patients troubled by
copious stools, ingesting more liquids
may be counter-intuitive, seeming to
add to rather than alleviate the prob-
lem. Hence, community members
attributed powers to ORS that it did
not have, and unrealistic expectations



arose (10).

In any of these cases, such in-
depth information is extremely difficult,
if not impossible, to obtain by conven-
tional research using survey question-
naires.

Similarities and differences

RRA in rural development-related
research and RAP for PHC and nutri-
tion research are newly-emerging
methodologies for a process of learning
and acquiring relevant information in a
limited time. Both share the new
paradigm that rests on a world view
composed of a highly interactive and
rapidly changing system. including a
balance and interaction between the
emic (local or indigenous perspectives)
and the etic (outside or expert perspec-
tives) from the anthropological point of
view. More attention is paid to the
cultural, traditional and social factors
involved in the target problems as well
as indigenous knowledge of the benefi-
ciary groups. The approach of each
method is more inductive than deduc-
tive. That is, they start out from “facts”
and look for generalisation on which to
build theory. Both RRA and RAP also
represent a response to a well-recog-
nised need for improving the cost-effec-
tiveness, timeliness and quality of field
research. Specifically, they represent
mechanisms for getting around
resource limitations (i.e. scarcities of
skilled manpower, budgets and time)
and the lack of holism and other limita-
tions characteristic of conventional
quantitative methods.

The similarities between RRA and
RAP also include systematic methods
for obtaining new information in a rela-
tively short time using semi-structured
interviews, focus group discussions
and direct observation. The interviews
are not necessarily chosen randomly,
but are rather key informants within
communities such as monks, the
elderly and other non-formal and
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formal leaders. These people can
supply direct information more quickly
than collecting the same information
from a large population using a ques-
tionnaire. Priority is given to indige-
nous knowledge and the opinions of
local people. This knowledge and opin-
ions serves as one core basis for identi-
fying solutions to target problems in a
way that ensures better acceptability of
interventions by the local people. Both
RRA and RAP use a problem-focused
approach as a tool for diagnosis, evalu-
ation and action. They compliment
both cross-sectional and longitudinal
studies that may show cultural and
contextual biases. They also provide a
more holistic picture and background
upon which to place often fragmented
findings. As a result, better and more
plausible explanations can be obtained,
not just only statistical relationships.

However, RRA and RAP have limita-
tions. Both are inappropriate where
statistical representativeness is an
important issue. Bias may arise due to
three different kinds of sampling
errors: (a) distortions in the situations
sampled for observations, (b) the time
periods during which observations take
place, and (c¢) selectivity of the people
sampled (11). Both techniques also do
not have a standard methodology,
especially for RRA. Thus, both require
high levels of expertise and are heavily
dependent on full-fledged researchers
of the highest professional calibre.
Further, information obtained by any
RRA or RAP is at best indicative in the
area and as such can be very helpful in
formulating working hypotheses. If
generalisation is an issue, however,
both RRA and RAP are not adequate
substitutes for careful and detailed
investigations.

Although RRA and RAP tend to
share a number of common character-
istics, they are two entirely indepen-
dent processes with important differ-
ences. Of the two procedures, RRA is
more interdisciplinary adopting from a



variety of fields of study such as agri-
cultural, anthropology, geography,
geology, sociology and even journalism.
RAP, on the other hand, is more
anthropological and is employed as a
rapid assessment of human behavior.
RRA is more rigorous by using the
triangulation technique which has been
described as employing a number of
different approaches that seeks differ-
ent perspectives from team members
from various disciplines to improve the
understanding of existing variations in
any particular phenomenon (7,12} and
complimenting or comparing informa-
tion from several sources (13). The
technique is also considered as a
counter to the criticism “that a study’s
findings are simply an artifact of a
single method, a single data source, or
a single investigator's bias” (14). This
characteristic may also overcome criti-
cism of the inductive approach that
“facts” usually are observed with disci-
plinary biases and there are no “pure”
observers. The balance or reconcilable
perspectives among team members
who often bring their disciplinary
perspectives will allow the team to
observe with less disciplinary bias. RRA
is also highly iterative so that the
method allows the abandonment of any
hypotheses which have become inap-
propriate along the course of the
research as well as reformulation of
more appropriate based on newly
acquired information.

RAP, though, is more focused on a
specific issue or problem set for assess-
ment using a more holistic manner
that balances out indigenous and
expert views, and/or scientific and
cultural aspects of the issue at hand.
Moreover, RAP may be action-oriented
hoping to lead to an improvement of
community members’ health and nutri-
tion situation. Finally, RAP has a
shorter history than RRA which devel-
oped in the 1970s. RAP only aims
mainly to improve understanding of the
successes and failures of implementing
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PHC programmes, nutrition interven-
tions and related research.

Conclusion

RRA and RAP have become very
useful as tools for collecting desirable
information in a relatively short time.
Their advantages over conventional
survey procedures include the
tendency to approach the problem in
an organised and holistic manner
which takes into account the knowl-
edge, perceptions and beliefs of the
local population. The process also
allows a great deal of flexibility and an
opportunity for multi-disciplinary coop-
eration, especially for RRA. To maintain
their benefits and uniqueness, RRA
and RAP should withstand pressures to
be standardised and remain a develop-
mental process of information acquisi-
tion which enables diversity to grow,
thus knowledge to be discovered and
refined. Concurrently, both should also
avoid the pitfalls of becoming an object
of unrealistic expectations and a devel-
opment research panacea.
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Introduction ures (a) to plan on time, (b) to develop
consensus and teamwork, (c) to identify
and analyse problems and resources,
(d) to establish realistic goals and thus,
(e) to effectively organise human
resources to carry out workable
programmes. The source of the break-
down is human failure. However, basic
elements for elaborating planning and
evaluation methodology are already

A weak point in any programme or
project is the lack of simplified yet
workable planning and evaluation
scheme. By and large, programmes
and projects concurrently failed to
show nor to maintain the expected final
outcome. The National Economic and
Development Authority (NEDA) also
raised some problems like: technical

correctness, limited interphasing available.

between planning and evaluation; no In 1983, Beghin and associates
feedback of results to the source; from IMT and RTI proposed a proce-
results are not used for planning activi- dure to assess nutritional status for
ties; low priority given to evaluation; use in formulating, selecting and evalu-
lack of methodological tools for plan- ating nutrition interventions for nutri-
ning and evaluation; and lastly, tional improvement. The proposed
perceived high cost of evaluation (1). methodology consists of: (i) building a
The Boston University Centre for causal model, (ii) constructing input,
Educational Development in Health (2) process, output and outcome
identified important issues such as fail- (HIPPOPOC) tables, (iii) designing a
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dynamic.model, and (iv) selection of
indicators. A testing of the methodol-
ogy in 1985 made use of existing
secondary data from past evaluation
studies of BIDANI as the case study
area at the UPLB. Results show that
the newly created methodology is feasi-
ble, and understandable: it suggested
that a sizeable proportion of the
answers sought through evaluation can
be provided if the methodology is
correctly applied (3). The methodology
need to be proven and validated among
users at various administrative or oper-
ational levels. As has been adopted
and implemented in some parts of the
world like Nicaragua, Ecuador, Indone-
sia, Brazil, a continuous exchange of
communication among participating
countries was the identification of
strength and weaknesses to further
improve the methodology.

An attempt was made by UPLB to
target local-level programme planner,
implementers and trainers in famil-
jiarising the concepts and procedures of
the methodology. Thus a research was
aimed to (i) test a field guide on
systematic, practical, comprehensive
and participative method of planning,
and evaluation of nutrition and rural
development programme or projects
and (ii) to determine the prospective
use of the newly- developed methodol-
ogy in a City/Municipal Integrated
Development Programme.

Method

Preliminary testing of the field guide
Based on the existing draft manual
authored by Beghin and associates (4),
a field guide with eight (8) modules was
drafted combining the text and notes
for trainers. Two separate drafils on
trainers manual and a f{ield guide were
prepared after use of municipal level
personnel. Then, same materials were
modified and adjusted for municipal
users and were tested on November 12-
16, 1989 during a seminar-workshop of
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12 members of the Tanauan Manage-
ment and Supervisory Team represent-
ing different agencies. The activity
consisted of lecture-discussion, and
small groups sessions.

Modification of the field guide

Based on the drawbacks gathered
from, the said activity, modifications
were made on some modules. e.g. tech-
nical document, dynamic model for its
prospective use by municipal level
personnel.

Second testing of field guide

A follow-up seminar-workshop was
held in January 23-25, 1990 for 26
Tanauan Management and Supervisory
Team. This provided an occasion to
incorporate the methodology in Plan-
ning and Evaluation of a Municipal
Integrated Development Plan (MIDP) for
1991 in Tanauan municipality, Batan-
gas province and to discuss the
prospective use of the developed
methodology in their Municipal Inte-
grated Development Programme.

The seminar-workshop was a
mixture of lecture-discussions, work-
shops, output presentation and open
forum on the topics presented by the
resource speakers from the BIDANI
staff. Learning process derived from
the participants experiences, the tested
concepts and observations served as
basis for the modifications of the mate-
rial. Thus four parts of the material
were completed on planning, evalua-
tion, notes for trainers and a case
example. A final output, then was a
publication of a field guide (planning
and evaluation), and separate supple-
ments for case example (Supllement 1)
and notes for trainors (Supplement 2).

Results

The tested methodology was instru-
mental in the formulation and evalua-
tion of the 1990 Tanauan Municipal
Integrated Development Plan (TMIDP).

m



In the revisions, the tested steps
were grouped into two parts: Part 1 is
the Formulation of the City/Municipal
Integrated Development Plan (C/MIDP),
and Part II is the Evaluation of the
C/MIDP.

Part 1. Formulation o
City/Municipal Integrated

Development Plan

This focuses on participatory work,
in reconciling the approaches of
bottom-up and top-down planning
instead of fragmentary, sectoral plan-
ning or the decision-making process
from the top. Thus, participatory inte-
grated development programme plan-
ning was conceived.

Two stages were necessary for the
planning of the City/Municipal Inte-
grated Development Programme with
sequential steps to be followed {Figure
1).

A. Pre-planning stage

Step 1. Team Preparation:
Organisation of the C/MIDP
Team

The activity involved an orientation
meeting with the mayor, local adminis-
trator and line agency personnel on the
C/MIDP’s goals and objectives, organi-
sational set-up, and duties and respon-
sibilities of the team . This is followed
by a seminar-workshop to provide
knowledge and skills, and reinforce
favourable attitude for the operation
and management of a programme.

Step 2. Identification and Selection
of the Members of the
Management and
Supervisory Team.

The programme leads in facilitating
the formation of the team composed

STEP 1. Team Preparation: Organization

of C/MIDP Team

Y

—— PRE-PLANNING

STEP 2. Identifications and Selection

of Team Members.

Y

STEP 3. Designing a Causal Model

Y

STEP 4. Identification and Selection of

Project Interventions.

—— PLANNING STAGE

Y

STEP b. Formulation of the Operational

Plan

Figure 1. Overview of the Programme Planning.



of;15-24 members selected from the
municipal council, heads and field
technicians of government and non-
government organisations, and duly
appointed Municipal Officers.

B. Planning stage

Step 3. Design of a Causal Model

A causal model, as a simplified
representation of reality, is a communi-
cation tool for use in identifying the
causes and mechanisms of a problem
under consideration. It is used in situ-
ational analysis, identification of rele-
vant interventions and evaluation.
Identification and analysis of nutri-
tional situation are conducted during
team sessions with free discussion
using gathered data. information and
observed priority problems of a city or
municipality.

Step 4. Identification and Selection of
Project Interventions

An intervention is any activity,
project or programme to contribute to
change, correction or improvement of
the root factors identified in the causal
model. The same group is convened to
select intervention based on the
programme action plan.

Step 5. Formulation of the
Operational Plan

This is a fundamental tool which
describes the characteristics and oper-
ation of selected interventions by sector
or by sub-team in special sessions,
identifying the intervention. objectives,
target, operational strategy and
resources needed.

Part II. Evaluation of
City/Municipal Integrated
Development Programme

(C/MIDP)

Evaluation is classified in two types
such as (i) process evaluation which is
an analysis of the transformation of its
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inputs to outputs, and (ii) results eval-
uation which is an analysis of output
and outcomes to effect the major deter-
minants of problem in hierarchical
manner.

A new methodology for a system-
atic, comprehensive and participatory
approach to monitoring and evaluation
of programmes, projects or activities
stipulated in the C/MIDP is presented
in Figure 2 in sequential steps for two
stages.

A. Pre-Evaluation Stage

Step 6. Organising an Evaluation
Team

The evaluation team consists of
internal evaluators who are directly
involved in the programme and special-
ists of experts as indirectly participat-
ing. The team formulated relevant
questions for evaluation and corre-
sponding objectives based on their
need.

B. Evaluation Stage

Step 7. Constuction of Hypothetical
input-Process-Output-
Outcome (HIPPOPOC) Table

The HIPPOPOC table describe
the different components of the inter-
vention such as input (financial,
human, technical resources}, process
(action or steps to be done to transform
inputs), outputs results anticipated
from operational objectives of project),
and outcome (result from a combina-
tion of action undertaken by the
project).

Step 8. Designing a Dynamic Model for
Specific Project

This is a comprehensive and struc-
tured explanation, represting the trans-
formation of input into final outcome.
It is a combination of operational
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FIG 2. Systematic, comprehensive and participatory approach to monitoring and

evaluation of programmes.

approach (shows how inputs are trans-
formed through series of process into
outputs) and outcome approach
(presents analysis of major causes of
problem in hierachical manner), utilis-
ing a prepared causal model and
HIPPOPOC table.

Step 9. Selection of Indicators

Indicators are selected on the basis
of the contained variables for input,
process, output and outcome column
of the HIPPOPOC table, or the dynamic
model based on formulated questions
and objectives of evaluation.
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Step 10. Installation and Maintenance
of Data Bank

Data information system at the
municipal level is established for data
collection to sustain and increase data
quality and to improve flow of informa-
tion through assigned personages. A
yearly calender of activities for the data
bank is also prepared.

Step 11. Collection and Use of
Information

An organised data collection
scheme with functioning data bank in
place is transformed into useable form,



its validity counter-checked and relia-
bility ensured, as basis in evaluation of
C/MIDP.

The managerial capabilities of
mayor, heads of different line agencies,
field personnel staff of government and
non-government organisations are
believed to be enhanced by an update
on new methodologies in planning and
evaluation.

Discussion

The cohesive spirit and interest
manifested by the Tanauan municipal
management team with the new
methodology introduced brought better
teamwork to pursue on all the steps
necessary to come up with the
C/MIDP. The level of comprehensive-
ness and length of work exposure of
the participants added to careful
appraisal of specific steps. In actual
programme management and opera-
tion, the adaptability and usefulness of
methodology will vary depending on the
working environment of the locality.
The working environment brings forth
obstacles and confounding [actors such
as political support, low levels ol func-
tional literacy, structural and institu-
tional barriers, the bureacracy, etc.

To conclude, the basic underlying
concepts were proven lo acceptable (3)
and considerable insights were gained
on the usefulness of the theory and
practice of comprehensive planning,
monitoring and evaluation of nulrition-
oriented rural development
programmes at local levels.

The need is to further adapt and
retool for simplication the methodology
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for use in communication, training and
management at local levels to increase
efficiency and nutrition impact despite
intensive training during pre-testing
and some validation. Aside from being
comprehensive, the methodology
should also be participatory. The
exchanges/interactions that are needed
exert undue demands on time and
resources to convene people.
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in Asia
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Introduction

As one of the resolutions evolved
from the first Asian dietitians meeting
during the Asian Symposium on Rice
and Nutrition, organised by the Taipei
Dietitians Association in 1990, a ques-
tionnaire on manpower, training and
role of dietitians in Asia was sent to the
participating dietetic/nutrition associa-
tions : Hong Kong Nutrition Association
(1980), Indonesia Nutrition Association
(1957), Japan Dietetic Association
(1945}, The Korean Dietetic Association
(1969), Nutrition Society of Malaysia
(1985), Nutritionist-Dietitians Associa-
tion of the Philippines (1955), Singa-
pore Nutrition and Dietetics Associa-
tion (1984), Dietitian Society of Thai-
land (1965), and Taipei Dietitians Asso-
ciation (1989). The total number of
dietetic professionals from the afore-
mentioned associations is around
36,600, which is mainly composed of
dietitians from Japan, Philippines and
Korea, the three oldest dietetic organi-
sations in Asia. The estimated number
of practicing dietetic professionals in
Asia exceeds 1000,000.

The present status of dietetics
profession

Dietetics is the application of
food, nutrition, biochemistry, manage-
ment and social science to promote
optimal nutritional status of the popu-
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lation. The wide educational back-
ground has provided a base for a vari-
ety of activities for dietitians.

The majority of dietitians are work-
ing in hospitals and other health care
facilities delivering patient care through
dietary consultation and food service
management.

With the increasing awareness of
nutritions and rapid expansion of
knowledge of food and nutrition, dieti-
tians are practicing in diversified work-
sites throughout Asia. A growing
number of dietitians are working in
government and community agencies,
and in schools and universities. They
are employed as consultants to guide
the public towards sound nutrition,
and as managers of quantity food
service, and school nutrition program.

It is interesting to note that some
dietitians, though the numbers are not
large, are private practice, academia
and industrial corporations. They are
engaged in individual consultation,
teaching and research, and product
development and promotion.

Qualification of dietitians

Except for Hong Kong and Singa-
pore, undergraduate and graduate level
of training are available domestically in
Asia. It is generally regarded that dieti-
tians are nutrition and dietetic majors,



who have completed certain specific
academic requirements and/or with
internship components from accredited
college or university. Percentage distri-
bution of the core courses differing
from country to country indicates vary-
ing emphasis on educational founda-
tion. Whether current curriculum could
meet career challenges is worth
discussing.

Licensure and qualification exami-
nation of dietitians are mandatory in
Japan, Korea, Philippines and Taiwan,
ROC. Areas of examination include:
nutrition science, food science and
sanitation, therapeutic nutirition, food
service administration, community
nutrition, biochemistry and physiology.
In addition, Law/Act regulating dieti-
tians have also been passed in these
countries.

Career enhancement

Though the precise supply and
demand for dietetic manpower is
unavailable, it appears that the scope

553

of dietetics continues to broaden. In
order to extend career opportunities,
appropriate training and education
must be formulated to develop profes-
sional competence and expertise.
Efforts must also be made to improve
image and positioning of the dietitian.

In addition to completion of
academic preparation and requirement
of continuing education, dietetic regis-
tration or licensure should be encour-
aged to safeguard the quality perfor-
mance of dietetic professionals, and for
the benefit of the public.

Consideration should be given to
the representation of dietetic profes-
sionals in dietetic/nutrition associa-
tions, or to the formation of a dietetic
organization that would especially
concern and facilitate the interests of
dietetic professionals.
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Introduction

Global assessments of child malnu-
trition have shown that nearly one
child in two is malnourished in Asia
and that this region bears the burden
of at least two-thirds of the problem of
child malnutrition in the world (Table
1). With the slow decline in the propor-
tion of underweight children in this

TABLE 1

region, coupled with the increase in
child population, the number of
malnourished children continues to
mount. While recognising that the
regional average can hide important
country differences, the magnitude of
the problem in the region is still stag-
gering. Asia’s malnutrition problem
must rank as one of the world’s most
serious issues of human welfare.

Global and regional prevalence of malnutrition in children under five!

Region Underweight Stunting Wasting
(Weight-for-age) {Height-for-age) (Weight-for-height)
Millions % Millions % Millions %

Total Developing 150 35.7 163 39.0 35 8.4

Africa 29 26.6 39 35.3 11 10.2

South Asia3 73 45.2 66 41.3 16 9.8

Rest of Asia? 40 43.3 43 46.2 7 8.3

Americas 8 13.8 15 27.7 1.3

1 Percent below reference median minus two standard deviations

2 Excluding China

3 Afghanistan, Bangladesh, Bhutan. India, Maldives,Nepal,Pakistan and Sri

Lanka

Source: A Global, Regional and Country Assessment of Child Malnutrition 1990,

UNICEF.
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In many of the poorer communities
dietary inadequacies may be caused by
an inadequate supply of food or by
mothers having too little time to
prepare food or to adequately feed their
children, or ignorance. Similarly, death
from disease may result from one or a

TABLE 2

Nutrition, food and health situation in some Asian countries

combination of causes, such as the
lack or low utilisation of health
services, inadequate water supplies
and sanitary facilities, poor food
hygiene or inadequate child care
(Tables 2 and 3).

Country % Children (1980-89)
Underweight Wasting  Stunting <5 IMR  %LBW Food Daily/
Moderate/  Severe  (12-23 (24-59 Mortality (1980-  Production Capita
severe months) months) Rate 88) Index/ Calorie
(1989) (1989) capita Supply
Bangladesh 71 31 70 70 184 116 28 170 83
Pakistan 52 10 17 42 162 106 25 350 97
Indonesia 51 1 11 46 100 73 14 124 116
Viet Nam 42 14 12 60 84 61 18 113 105
Myanmar 38 17 75 91 67 16 120 119
Laos 37 20 44 156 106 39 120 104
Philippines 33 2 7 42 72 44 18 88 104
Thailand 26 4 10 28 35 27 12 108 105
Malaysia 24 16 22 30 23 9 153 121
Cambodia 20 3 200 127 145 98
Korea, Rep. 31 24 9 99 122
Korea, Demo 36 27 108 135
Source: The State of the World's Children 1991, UNICEF
TABLE 3
Water/health services and breastfeeding practice in some Asian countries
Country % Population % Population % of mothers
with access with access to breastfeeding
to safe water health services  1980-88
1985-88 1985-88
9 mos 6 mos 12 mos
Bangladesh 45 45 9l 86 82
Pakistan 44 55 87 74 51
Indonesia 38 80 98 97 76
Viet Nam 46 80 - - -
Myanmar 27 33 - - -
Laos 21 67 - 99 93
Philippines 52 - - 74 -
Thailand 64 70 83 79 68
Malaysia 84 - 88 - -
Cambodia 3 53 100 93 72
Korea, Rep. 77 93 58 - 27
Korea, Demo - - - - -
Source: The State of the World’'s Children 1991, UNICEF
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It is only in a particular context
that the exact causes can be identified.
These underlying causes can be
numerous and are usually interrelated.
Most of them can be considered as the
insufficient fulfillment of specific needs
of children and women. The causes are
usually multiple, and the mix can vary
over time and place and as such the
appropriate dietetic strategies to
improve nutrition. Nonetheless, three
basic dietary strategies can be identi-
fied as critical in any situation.

Improving maternal nutrition

Dietary support for a child's growth
and development starts at conception.
Under normal conditions. the mother’s
weight increases, on the average, 12.5
kilograms during pregnancy. However,
studies have shown that in some Asian
countries nutritional intakes during
pregnancy are generally low and the
total energy intake is deficient.

Most of maternal undernutrition is
closely linked to poverty. It is common

TABLE 4

knowledge that a woman’s activity may
not decrease even at the end of preg-
nancy to maintain or supplement the
family’s income. Many women continue
to till the soil, carry wood and water
and take part in other strenous jobs
until delivery (Table 4).

The increase in dietary intake to
meet the energy and nutrient needs
during pregnancy, especially during the
second and third trimesters (four to six
months and seven to nine months), can
be met if the mother eats about one-
fifth more of her ordinary mixture of
foods provided that she is already
consuming an adequate diet (some
2,000 kcal daily). Any dietary advice
given to her at this time must be in
terms of foods familiar to her, and
expressed in quantities of local
measures, such as handful of rice, or
extra pieces of bread with stew.

Mother from the poor sectors of
Asian society frequently have not only
inadequate diet available (Table 5) but
also very limited opportunites for

Rural women's daily work patterns (hours) in Asia

Location N Child  Food Fuel/Water Other  Agri- All
care activities  hauling culture others
Bangladesh 174 0.8 3.52 0.36 2.01 0.28 1.33
Java 33 1.02 2.71 0.07 1.33 1.44 4.49
Nepal 171 1.32 2.6 0.12 0.98 4.73 2.68
Pakistan 63 0.50 3.25 0.5 3.75 3.75 2.75
Philippines 99 2.06 2.06 0.07 3.23 0.85 1.72

Source: McGuire J and Popkin N. Beating the Zero Game: Women and Nutrition in
the Third World. ACC/SCN Symposium Report, Nutrition Policy Discussion Paper

No. 6, October 1990
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TABLE 5

Summary of studies on dietary intakes of women in some Asian countries

Calories % WHO Protein % WHO
Study Sample {(kcal) RDA (g) RDA
India Low SES:
Pregnant (100) 1815 76.1 44.0 93.5
Lactating (70) 1858 71.5 42.7 73.0
India LW : very poor (54) 1439 55.3 39.6 67.7
poor (50) 1872 72.0 46.1 78.8
middle (57) 1906 73.3 47.2 80.7
upper middle (49) 2279 87.7 55.6 65.9
India LW: (39): 4wk 1702 65.5 35.0 59.8
16 wk 2090 80.4 42.6 72.8
52 wk 1711 65.8 35.6 65.9
Korea Avg. SES, rural 2635 110.5 77.5 164.9
Pregnant (93)
Philippines Urban household survey: 81.7% 81.4%
Housewives (94)
Adult offspring (31F)
Philippines URBAN
Pregnant:
3rd trimester (255) 1595 66.9 51.0 108.5
RURAL
Pregnant:
3rd trimester (772) 1159 48.6 38.3 81.5
Singapore Random clinic patients
3rd trimester (23) 2487 104.3 69.0 146.8

Source: McGuire J and Popkin B. Beating the Zero Game: Women and Nutrition in
the Third World, ACC/SCN Symposium Report, Nutrition Policy Discussion Paper
No. 6, October 1990.
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proper antenatal care, which includes
the prevention and treatment of
malaria, anaemia, and infections due
to inadequacy of health services. This
largely explains why lower birth
weights are found in these groups. The
poor diet may be caused by poverty,
but more often it is due to ignorance or
to food taboos imposed especially
during the first pregnancy which are
not corrected during the course of
prenatal care.

To ensure the best foetal growth
and thereby give the child a good start,
it obviously is important to supervise
the pregnancy as closely as possible.
That includes preventing and treating
infectious diseases, and making the
mother and father understand the
importance of a good and sufficient
diet. In addition, the parents should
understand the need to slow the work
pace of a pregnant woman or at least
include regular daily rest periods to
allow her to recuperate before delivery.

Breastfeeding

Breastfeeding provides the neces-
sary energy and nutrients for growth
during the first four to six months of
life. Because breastmilk is both rich in
nutrients and has a high-energy
density, among other benefits, it is
important to promote breastfeeding for
up to two years of age or longer.

Breastfeeding has been identified
as a key strategy not only for improve-
ment of child nutrition but also for the
attainment of other child survival and
development goals, such as : control of
diarrheal diseases, birth spacing, and
mother’s health and well-being. A gobal
goal has been set to empower mothers
to breastfeed their infants exclusively
from birth through 4-6 months of age,
and to continue breastfeeding with the
addition of complementary foods for up
to two years or longer. The stragety to
achieve that goal is to create an envi-
ronment of awareness and support
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such that those women who choose to
exercise their right to breastfeed are
able to do so.

Some progress has been made in
protecting and promoting breastfeeding
in Asia as a result of the World Health
Organisation (WHO)/United National
Children’s Fund (UNICEF) International
Code of Marketing of Breastmilk
Substitutes and of other initiatives -
principally those of UNICEF, the Inter-
national Baby Food Action Network
(IBFAN), and the national governments
in the region. More work, however is
needed in this area as in the case of
restricting the availability of feeding
bottles. among others.

Among urban families, if the
women are in the labor force, they
might be entitled to paid maternity
leave for a month or two and breast-
feeding might be replaced with bottle
feeding by the time the infant is just a
few weeks old. Arrangements should be
made at a mother’s place of work to
enable her to breastfeed her baby for a
suitable length of time.

As in other regions, there seems to
be the same trend toward shortening
the duration and making more exten-
sive use breastmilk substitutes in
Asian countries. This tendency has
spread from the privileged classes espe-
cially in the urban areas. Thus, there
has to be a strong commitment and
advocacy for social mobilisation of the
“bottle-feeding culture” while at the
same time empowering them and
ensuring them adequate nutrition for
optimal health.

Young child feeding

The term wean which comes from
an ancient word that means “accus-
tom” has come to mean the period
during which an infant gradually
becomes accustomed to food other
than breast milk. This also has been
called the “transitional period”, and in
many developing countries cover the



time between six months and about 2
and 1/2 years, when the incidence of
protein-energy malnutrition and other
deficiency diseases is at its height. The
well-being of the infant during the
weaning period depends on : the envi-
ronment in which the baby lives; the
length of the period on exclusive
breastfeeidng; whether weaning is
abrupt or gradual; the quantity and
quality of weaning food; and, the
hygiene (or lack of) practices during
food preparation.

One of the greatest dangers of the
weaning period can be the result of the
change over from sterile breast milk
and its anti- infective factors to animal
milk, semisolid and solid foods, often
acquired, stored, and fed in unhygienic
and unsanitary fashion. In fact, wean-
ing process is associated with the high-
est rate of infection, particularly of the
gastrointestinal tract, that the child will
encounter in its entire lifetime. Infec-
tions, in turn, prepare the way for
malnutrition and exacerbate th effects
of dietary deficiencies - hence the well
known vicious circle of
malnutrition /infection/malnutrition.

Weaning starts at various times
and is considered to end when breast-
feeding is stopped completely. It may
not begin until well into the second six
months of life and may be extended for
more than two years. In exceptional
cases, it might last up to four years. In
the poor urban communities, there is a
clear-cut tendency to start weaning
when the infant is only a few months
old. Sometimes, the process may be
extended to a year or more, but often
breastfeeding stops before six months
of age and from then on the young
child must depend solely on foods
other than breastmilk. This is critical
and often leads to early undernutrition.

Weaning should always be gradual
but it is not impossible to formulate a
weaning schedule that will suit all
conditions which vary from country to
country and from rural to urban.
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Therefore, weaning schedule best
suited to each area should be worked
out locally by the appropriate health
personnel. This requires knowledge
about breastfeeding patterns, existing
weaning practices, and the available
foods, either those produced by the
family or purchased at the local
market. It is a good rule to try to
modify existing feeding pratices rather
than condemning them. The same
applies to those weaning foods that
have poor nutritional value, that is,
modify them so that they are more
nutritious and suitable for the young
child.

Improving the dietary patterns in
Asia involves confronting a rapidly
changing environment and several key
challenges.

On the positive side, the concept of
approaching nutrition has gradually
shifted from curative to promotive as
scientific knowledge increased in
modern societies and the biological
basis for malnutrition became well
established. This change in focus
includes increased attention to the
social issues that lie at the roots of
malnutriion and increase its risks.

The rate of expansion in scientific
knowledge is almost incomprehensible.
Knowledge of malnutrition, the body's
intricate chemistry, and its interaction
with the environment is constantly
increasing. Computers and nutritional
analysis software have become regular
tools for use in assessing nutritional
status, planning for nutritional care. In
addition, there has been recognition of
the contribution of the behavioral
sciences - sociology and anthropology -
in providing insights concerning
human behavior in response to illness
and other life stresses as well as to food
habits. These scientific and social
developments, together with changing
attitudes toward nutritional health and
diseases will certainly produce far-
reaching effects on the health care
system



Although we now seem to know
about how to deal with the malnutri-
tion problem, the relentless statistics
on child malnutrition in Asia continue
to stare at us. Although we know the
general strategies to tackling it, we
must recognise that nutritional well-
being is a relative concept in any
culture and it must be viewed in rela-
tion to a person’s total wants and
needs. Nutrition competes with other
values and is relative to a culture’s way
of life. And, Asia has a diversity of
cultures. Achieving impact through
dietetic strategies pose a formidable
challenge because it requires careful
consideration of the appropriateness
and compatibility of technologies to the
culture and way of life of the people.
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Introduction

In the recent decades, there has
been much government and public
interest in health and the principal
causes of morbidity and mortality in
many countries. This has resulted in
many human nutrition research on diet
and chronic disease relationships.
Scientific studies and epidemiological
investigations of diseases like coronary
heart disease, hypertension and stroke,
diabetes mellitus and cancer have
shown associations between dietary
patterns and disease prevalence; some
of these associations are strong, some
are weak, and in others, the dietary
link is suspected but not proven. These
observations, together with the reorien-
tation of health policies towards
disease prevention and health promo-
tion and the increasing pressure to
provide health for all by the year 2000,
have led many governments and health
institutions in Asian countries into
formulating national nutrition policies.

Nutrition policy

A nutrition policy aims to improve
the nutritional status and thereby the
overall health and well-being of the
people through the food they eat. It
contains a set of measures based on
scientific principles and directed
towards ensuring an adequate and safe
food supply of good nutritional quality.
Such a food supply has to be accessi-
ble, affordable, properly labelled and
appropriately promoted to all popula-
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tion groups. Measures thus have to
include intended actions to increase
consumers’ awareness of the associa-
tions between diet and health, widen
the variety of healthy food choices, and
encourage and facilitate the consump-
tion of a healthy diet.

The task of formulating and imple-
menting national food policies is indeed
multi-sectorial in nature. It will
demand close links between sectors
dealing with nutrition research, health,
finance and economics, agriculture,
food industry, food and environment
control, consumer affairs, education
and public information. The nutrition
and dietetics community has a funda-
mental and leadership role to play in
shaping the nation’s nutrition policies.
Armed and equipped with the scientific
knowledge and skills of food and nutiri-
ton matters, it is in a unique position
and should consider its top priority to
enhance the understanding of both
policy-makers, food and nutrition
related professionals and scientists, as
well as the public, of the importance of
nutrition to the health and well-being
of the nation.

Nutritionists and dietitians must
work in partnership with counterparts
in related sciences and services, and
develop logical and productive coali-
tions for effective actions. Areas of
collaboration include formulating and
conducting periodic reviews of national
dietary guidelines, protocol and stan-
dards for disease treatment and



prevention; providing consumers with
dietary guidance and consistent nutri-
tion information and messages;
encouraging and supporting the food
industry in producing, developing,
labelling and marketing a healthy food
supply; participating in research and
developing effective tools for nutrition
monitoring, surveillance and evalua-
tion; providing technical support for
legislation that enables consumers
make informed food and menu choice;
and achieving nutritionally sound and
effective food service, not only in hospi-
tals and health care institutions, but
also in armed forces, school canteens,
student hostels, day care centres and
homes for preschool children and the
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elderly, workplace canteens and in
mass catering at public eating places.

Conclusion

Increasing interest in nutrition poli-
cies by governments has definitely
posed a tremendous challenge to the
dietetic profession. In the next decade,
the dietetic practice in Asia has to
upgrade its expertise and extend its
scope of services beyond hospital walls
in order to be fully in line with the
increasing reorientation of health poli-
cies towards disease prevention, nutri-
tion promotion and the creation of a
favourable environment for healthy
eating.
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Introduction

In recent years extensive reforms
are demanded in non-profit institutions
like hospitals, schools, and welfare
facilities. This is because users expect
to be able to use not only the functions
originally inherent to these facilities,
but in addition be able to use them
comfortably. For example, items highly
evaluated by hospitalised patients are
the friendliness of doctors, nurses and
dietitans, tastiness of the meals, clean-
liness of the facility and the like. These
items are now evaluated according to
the same standards applied to hotels.
In this regard we must consider hospi-
tal meals not only with respect to its
therapeutic effect in dietary therapy,
but similarly as an item determining a
comfortable hospital stay. Improvement
of hospital food services has in the past
few years frequently been reported in
newspapers, magazines, television etc.

Hospital food services

The present hospital food services
are troubled by the following concrete
problems.

1. Dinner time is too early
2. The meal is already cold
3. There is no choice of menu
4

The place where the meal is taken
is inadequate

According to a national investiga-
tion carried out in 1989, the percent-
age of dinner served after 6 pm is not
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more than 21.8% of the hospitals. The
rest of the hospitals served dinner
before 6 pm. For the Japanese at
present the average dinner time is
between 6:30 and 7:30 pm. Therefore,
the meal provided in hospital is
comparatively very early. However, in
recent years the number of improving
hospitals is increasing.

To serve a meal of adequate
temperature thermoisolatory tableware,
trays and carts are required but at
present only 29.6% of the hospitals
possess these kind of equipment. More-
over, these conditions exist for the last
2 or 3 years, such that services in
hospitals have become social problems.

Only a few percent of the hospitals
realised the importance of the choice of
the menu, as it is seen in the industri-
alised countries of America and
Europe.

The environment for meals also
need consideration. We established a
dining hall exclusively for patients in
one corner of the ward. The interior of
this dining hall was fashionably
designed like a restaurant with back-
ground music during meals. Patients
requiring rest should not use this facil-
ity, but it strictly meant for dining
purposes. Thus going out to the dining
hall to have a meal can change mood
and increase appetite. We began testing
this facility in our hospital approxi-
mately 15 years ago, and this kind of
facility to improve the enviroment of



meals are spreading nationwide. An
investigation reveals that 55.9% of the
patients who formerly took their meals
could not eat in their room, but after
coming to the dining hall they began to
eat again. The main reason cited here
was “I can eat in the dining room
because of the good atmosphere there”.

However, an increase in medical
expenses has recently developed into a
social problem. When these expenses
continues to increase as before and in
conjunction with the growing popula-
tion of aged people, it was forecasted
that the cost will exceed 10% of the
GNP in the 21st century. This would
lead to a situation where one works to
pay for medical expenses. The govern-
ment is putting a scheme into action to
stop the increase in medical expenses
and curb welfare budgets. Accordingly,
the income from medical services may
not necessarily be sufficient for the
hospitals. Additionally, rising labour
costs, shortage of personnel and reduc-
tion of working hours also pose prob-
lems. Establishment of a reasonable
and efficient system is required in
order to improve the above mentioned
services.

Being heartily (elt and rationalisa-
tion of the services, these sounds first
paradoxical, but it is the demand
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systematisation of the food services.
This is the basic proposition for the
future. I propose as a solution accord-
ing to the concept of “soften outside
and hardening inside”. That idea envi-
sions employment of sufficient person-
nel in places where there is direct
contact with the patients to attain a
soft, humane performance, and in
places where personnel is not directly
related to patients, e.g., administration
and cooking, consequent promotion of
rationalisation.

Upon establishment of a concrete
system one deals finally with the three
factors namely man, machinery and
information. A good system works
rationally while maintaining mutual
interaction of these factors. To run the
individual factors rationally people
need education and training, informa-
tion requires computerisation systems
and the machinery be automatized.
Finally it may require robotisation.

When we enter this kind of era,
turning toward the 21st century, we
need not be a dietitian calculating
caloric values and preparing the menu,
but a system of computers and robot-
ers. Additionally, we will need the
knowledge and the technique to satisfy
human emotional needs.
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Introduction

Like most developing countries,
Indonesia is facing nutritional defi-
ciency problems which are known to
have serious health consequences
particularly among young children,
pregnant and lactating mothers.
Recently malnutrition among hospi-
talised patients has been recognised.
The number, types and levels of train-
ing of nutrition manpower required in
Indonesia have been based on the
needs of existing nutrition
programines.

With the improvement in the social
economic conditions, environment,
health services and the increase ol the
life expectancy rate, the disease pattern
among the population has changed. By
the year 2000, we may be facing more
problems of nutritional deficiency and
infectious diseases and at the same
time chronic degenerative diseases. In
the coming 25 years. curative services
and preventive services are planned by
our government to be integrated in the
daily life of the community and nutri-
tion improvement will be emphasised to
lighten for the prevention of over-nutri-
tion or the prevention of the risk of
degenerative diseases. The promotion
of healthy food diversification will still
be carried out (1).

Recently the subject of nutrition
and dietetics in developed region of
Indonesia has become so popular that
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the general public are interested in the
healthy way of life. And in the last
decade we have heard and read a great
deal about the benefit ouf social
marketing. Several articles focus on the
importance of social marketing in the
health care field, including marketing
for dietetic professionals. With this
improvement, all nutrition profession-
als in Indonesia and other Asian
regions should be made aware about
this situation.

Dietetic practices in the 90's

At the moment, the dietetic practi-
tioners in Indonesia are not called
“dietitian”, but they are called nutri-
tionist (Ahli Gizi, Ind.}). This include
both who work as community nutri-
tionist as well as in the hospital or
other institutions. Most nutritionists in
Indonesia are employed by government
institutions, 87% in the field of
health/nutiriton while 20% worked in
hospitals. The scope of dietetic practice
is broad; the majority of the profes-
sionals involved are presently working
in the hospitals, as community nutri-
tionists, and in education and research
institutions while a small number are
working in the business and industrial
sector and as consultants. To become a
nutritionist in Indonesia, we have to
attend a three years course after finish-
ing high school. A BSc/D3 Diploma in
nutrition is awarded. A D4 Diploma in
nutrition will be awarded for an



advance course of 1 1/2 years, which is
equal to a graduate study from a
faculty which is usually a 4-5 years
education who hold an Strata-1 (S1)
degree Diploma. A post-graduate
course for Master degree (S22} or
Doctorate degree (S3) needs another 2-
5 years.

Nasution (2) had described that in
the future, most nutrition professionals
of course will be the persons who carry
out government policies on food and
nutrition in several departments such
as Dept. of Health, Home Affairs, Agri-
culture and Transmigration. Due to the
projections of the social economic
behaviour and conditions of the popu-
lation, the future nutritionist should
become or capable of:

1. Inventing new recipes which are
practical, nutritious, modified
traditional recipes of all the
regions.

2. Food Inspector for quality assur-
ance of food, hygiene and sanita-
tion in food service institutions,
due to the increasing number of
restaurants, cafetarias etc.

3. Increasing efforts in fast food
managemernt.

4. Solving the problems concerning
psychology of food selection, feed-
ing and appetite.

Karta (3) indicated that factors
known to influence the demand for
dietetic services are social and
economic trends, public policy, health
values, attitudes and behaviours, tech-
nology diffusion, competition and
professional leadership. Potential field
opportunities for dietitians are health
care institutions, government organisa-
tions, educational institutions, busi-
ness and industry and private health
clinics.

Helm (4) described the diverse
career avenues which dietitians can
pursue:

- Writing and speaking

— Consulting to hospitals on clinical
specialities and in health programs

—~ Acting as sales representatives in
business and industry

- Offering nutrition assesments in
private oflices

— Consulting at eating disorders clin-
ics

- Consulting on media, marketing
and food technology for food indus-
tries

- Consulting on kitchen design and
management

— Development of computer software

An Indonesian nutritionist, Sunardi
(5) who has become a public figure,
succeeded in improving and promoting
enterpreneurship in the field of food
and nutrition. She has been doing
dietetic practices as follows:

1. As permanent writer for a nutrition
column of some magazines.

2. She creates new recipes for maga-
zines, food factories etc.

3. Delivering talks on food, nutrition
and diet, for women organisation in
Jakarta, and other cities of Indone-
sia.

4. She is a nutrition consultant for
supermarkets, and food factories.

5. She develop a home catering
service for special diets.

6. Conduct symposiums and semi-
nars.

7. Lecturer at the Academy of Nutri-
tion.

8. Author of 4 (four) famous recipe
books.

9. Established a firm
Culiner Institute.

: Indonesian

Wellness of the people and the
private sector will be the greatest areas
of future job growth. There are more
people who are well and want to stay
healthy. Acute care will always be
important, however, more people are



interested in good eating, healthy
foods, sports nutrition, prevention
nutrition, weight loss, eating disorders,
and nutritional changes through the
life cycle. Individuals are encouraged to
be responsibile for themselves. Market-
ing to reach this public sector will
become our professional challenge. The
possibilities range from creating a
simple menu/recipe item until taking
responsibility of a more complex chal-
lenges i.e. the enteral product formula-
tion. Nutrition professionals should
have an optimistic mind, as it is said
by Dodd (6) that the 1990’'s promise
unlimited opportunities to use our skill
to fill an unmet need in the market
place of nutrition and dietetics.

Why marketing

In Indonesia most nutrition profes-
sionals are employed by goverment
institution, mostly in the field of
health/nutrition (87%) and small
number are working in the business
and industrial sectors. We are highly
dedicated employees carrying out
goverment policies.

Why Marketing ? The answer is
simple, to increase our efforts in our
professional ability, to advance our
individual careers and our profession,
regardless of whether we are working in
a hospital or community setting.

Parks and Moody (7) mentioned
that a maturing profession with static
strategies will limit the professional
future growth. What strategy can
dietetic/nutrition professionals adopt
to survive in the next several decades ?
The available strategies include : (1)
developing entrepreneurs, (2) introduc-
ing the marketing concept into prac-
tice, (3) stimulating innovation and
creative thinking, and (4) identifying
strategic thinkers into the profession.

Furthermore Dunlop (8) described
that marketing:

a. Represents way of thinking that
helps practitioners respond to

potential opportunities in the
health care field.

b. Can help develop abilities for plan-
ning profit-making strategies.

c. Causes an organisation to focus on
its consumer services. Through a
market orientation, programmes
and services can be developed to
meet the wants or needs of identi-
fied publics (patients, hospitals,
referring agencies and employers).

d. Can guide a health organisation in
adopting/implementing strategic
plans to accomplish its objectives.

Implementing the marketing
dietetics

The skills and knowledge now
becoming necessities for most practi-
tioners in their work setting (4):

* Management skills so that practi-
tioners are more involved in policy
making and revenue allocation.

*  Communication skills (writing,
speaking, media work and scientific
publishing) so that practitioners
can be recognised more readily as
experts in their field.

*  Marketing know-how to be involved
more effectively with the “buying”
public who inevitably supports us.

*  Networking can expand the practi-
tioner's influence, power,
resources, and professional and
personal fulfillment. Nutrition can
not be seen as a single narrow field,
but as one of many dynamic ones.

* Negotiating skills should be
improved for power and effective-
ness.

* For counsellors, their level of
humanistic care can be expanded
through more expertise in hebav-
ioral and social sciences.

* Learn how to influence public
policy and become active in the
process.
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Learn how to influence public
policy and become active in the
process.

A list of potential individual and
organisation in Indonesia are available
to be included in the marketing activi-
ties:

1. Women organisations:

PKK

Dharma Wanita = Organisation of
Wives of Civil Servants

TWAPI Business Women
Organisation

KOWANI Congress of
Indonesian Women

PIA Ardiagarini
Jalasenastri 1 Wives of the
Bhayangkari ] Army
Dharma Pertiwi ]

Family Welfare Movement

] Organisation of

Professional HealthOrganisation/
Association (Medical, Nursing etc.)

Hospitals

Health Foundations (Cancer, Heart)
Fitness centres

Individual & Group of Physician
TV, Radio, Magazines
Supermarkets, Food Industries
Cooking School Directors, etc.

. Food & Agricultural Organisation/
Association

© N OR K

Summary

Today activities of dietetic profes-
sionals are increasingly varied, provid-
ing challenging diverse career opportu-
nities ahead. Not only as the person
who carries out government policies on
food and nutrition, but “wellness” of
the people and the private sector will be
also the areas of future job growth.
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To be ready to meet the necessary
challenge, new skills and knowledge
are needed outside the formal train-
ing programme.
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Introduction

Nutritional surveillance is defined
as watching over nutrition in order to
make decisions and to take actions to
improve nutrition in populations (1).

Nutritional surveillance has been
used for policy and planning,
programme management, timely warn-
ing and intervention, advocacy, and
monitoring the effects of structural
adjustment.

In each of these situations the
elements of surveillance can be
summarised as a feedback loop as
shown in Figure 1. Thus, the state of
the food and nutrtion system is
assessed; a decision is made; and
action is taken. Information becomes
an input into the system and is used to
make decisions about the level of other
inputs, such as food, modification of
existing programmes, initiation of
entirely new activities, and so on.

OBJECTIVES
FOOD & INDICATORS
INPUT > NUTRITION |-—p» OUTPUT t
SYSTEM
COLLECTION
ACTION
RECEIPT BY
DECISION RELEVANT
PERSONS
RECEIPT BY
RELEVANT
PERSONS ANALYSIS
INTERPRETATION

FIG. 1 The feedback loop in nutrition surveillance.
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Thus, the key elements of nutri-
tional surveillance are:

1. Describing and assessing the situa-
tion with respect to the particular
nutrition problem. This involves
selection of indicators and collec-
tion, analysis and interpretation of

data.

Making a decision based on the
information derived from the
surveillance system.

Carrying out the corrective action.

Continuing to assess status regu-
larly to provide information about
changes in the situation and the
effectiveness of the action taken.

Constraints to the effectiveness of a
surveillance system can occur within
any of these elements.

Constraints to describing and
assessing the situation

The most important issue here is
specification of objectives based on the
decisions which can reasonably be
expected to be made from the informa-
tion the surveillance system will
provide. Often objectives are based on
notions of an ideal surveillance system.
But there is little point in setting objec-
tives which are unrealistic in the
current administrative structure. For
example, in a highly centralised system
objectives related to national planning
may be realistic whereas objectives
related to programme management at
the provincial or district level may not.

The objectives determine the most
appropriate indicators and the
frequency with which information is
required. If possible, it is better to use
existing information systems and
sources of data. Whilst data may be
available through existing systems, its
nature and quality may limit what
surveillance can actually be carried
out. Where necessary, new information
may have to be collected. The costs
involved will depend on the frequency
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required and the extent to which a new
system must be established and may
limit what can be done.

The analysis, interpretation and
presentation of data depends on
adequate human and other resources
and may also be a limiting step. Given
the diversity of most countries, it is
important that the local situation is
carefully considered when selecting
indicators and interpreting results.

Constraints to making timely
decisions

There are three important issues in
making decisions based on surveillance
information. First, identification of who
the decision makers are and whether
they are located at the appropriate level
of government. If decisions are not
made at the appropriate level (e.g. in
the province if decisions are being
made about management of provincial
programmes) the objective may not be
realistic. Second, providing clear deci-
sion rules to the decision makers. As
the meaning of a particular indicator
may vary with the local situation, it is
vital that decision making is decen-
tralised and decision rules are location-
specific. Third, ensuring that informa-
tion is transmitted to decision makers
as soon as possible so that the time
available before the information is out-
of-date is maximised.

Constraints to carrying out timely
corrective action

The single most important
constraint is the delegation of authority
to the appropriate administrative level.
This authority should include control
over the resources needed to take the
action indicated before it is no longer
relevant. In many surveillance systems
this delegation has not occurred and
actions are either not taken, or, if they
are, they occur well after the informa-
tion is out-of-date.



Constraints to continuity

These may occur because the infor-
mation is not being used, the data
collection system fails for reasons unre-
lated to surveillance, the cost of contin-
uing to collect data is greater than the
perceived benefit, or the interval
between rounds of data collection is so
great that the impetus of the
programme is lost. In some cases
survelllance activities, commenced with
significant external inputs, have not
continued once the external funds
finished because they were not viable
when only local funds were available.

Constraints can occur at any of
these points. However, the constraints
involved in “describing and analysing
the situation” have attracted most of
the activity to date in the area of
surveillance. Much less attention has
been paid to making decisions, taking

571

action and ensuring continuity. For
this reason objectives have often borne
little relation to the decisions and
actions which can, in practice, be made
and controlled by those at various
administrative levels. This is particu-
larly true for the use of surveillance
dnformation for programme manage-
ment which, to be successful, usually
has to occur at the provincial or district
level. More effort is now needed to iden-
tify constraints to making decisions
and taking actions in each of the levels
at which surveillance has been used.
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Introduction

Nutritional surveillance is the
systematic collection of specific infor-
mation related to the nutrition situa-
tion of the community for:

nutrition, health and development
planning

timely warning and intervention

evaluation of intervention

programmes

In the past, information on popula-
tion food consumption and nutritional
status were collected by short-term or
ad hoc surveys but these were neither
frequent nor systematic work.

The newly-formed system of nutri-
tional surveillance in Vietnam has been
set up as a result of a two-year (1989-
1990) study on nutrition. Some aspects
of organisation, data collection and
data analysis are presented.

Methodology

Selection of information related to
nutritional status

Birth weight, including low birth
weight (i.e. below 2500 g} and mean
birth weight (MBW).

Prevalence of malnutrition in
under-fives by weight-for-age (WHO's
classification, NCHS reference).

Mean weight and height of children
at school entry (i.e. 6 years old).
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Average food consumption and
nutrient intake per head/day.

Sites of nutritional surveillance

Sites of nutritional surveillance
were selected based on stratifying the
whole country into 6 ecological areas
and from each, 6 communes were
randomly selected.

Organisation for information collection

Personel who are responsible for
information collection are community
health workers, assisted by local
administrative government, women
union and Red Cross Association
members.

Personel training consisted of
short-term training for commune
health workers, local government offi-
cers, district and provincial health offi-
cers, and was conducted in order to
define the objectives and standardise
the methods for information collection
viz.:

- pretesting data collection

supplying tools for data collection

The period and frequency of data
collection were as follows:

Birth weight was collected monthly

Food consumption and nutrient
intake survey were conducted in May
each year.

Anthropometric measurements



were made in July for children under
five, and in September for children at
school-entry age.

Supervision of data collection was
done at different levels viz. central,
provincial, district, and commune. The
data flow would be directly posted from
commune to the National Institute of
Nutrition (NIN) in Hanoi.

Data processing and analysis

The data collected were processed
and analysed at NIN, using the micro-
computer programme.

The results were used for recom-
mendations on the nutrition situation,
practical actions by urgent interven-
tions, and for short-term or long-term
nutrition and health planning.

TABLE 1

The proportion of newborn below 2500 g

Results and discussion

The following are results derived
from nutritional surveillance informa-
tion:

Birth weight

The proportion of low birth weight
(below 2500 g) is shown in Table 1. The
average proportion of low birth weight
is greater than the upper limit of 10%
recommended by WHO for the year
2000.

There is no significant difference
between the 1989 and 1990 data.

The values for mean birth weight
(Table 2) are similar to the NIN data for
1988 and that of Duong Quynh Hoa in
1983. In comparison with WHO’s stan-
dard (3.300g), mean birth weights
recorded under the surveillance system
were only 87%.

Male Female Combined sexes
Year

n % n % n %
1989 647 12.5 610 15.1 1,257 13.5
1990 1,392 10.5 1,306 14.5 2.698 12.4
TABLE 2

Mean birth weights (kg)

Nutritional surveillance system Reference data

1989 1990 South North WHO 1981
n = 1,257 n = 2,698 VN1983 VN1988

Male 2.91+0.18 295+8.16

Female 2.85+0.17 2.85+0.15

Average 2.88+0.18 2.90+0.16 2.95 3.0 3.3
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TABLE 3

The nutritional status of under 5 children based on WHO'’s classification, NCHS
reference

WHO's classification 1989 1990
n = 4,620 n = 8,225

- 28D to - 3SD 34.9% 34.5%

- 3SD to - 4SD 16.8% 13.8%

< -4SD 3.5% 2.9%

Total < -2SD 55.2% 51.2%
Nutrition status of children under 5 Mean weight and height of children at
years of age school entry age (6 years old)

The data in Table 3 shows that
prevalence of malnutrition by weight-
for-age is still very high, approximating .
50%. In comparision with 1989 data dren at school entry age in those

. communes is similar to that of NIN
g}: d}i)ar‘iv:igeg]c)e :frflrige}:jti—;(:-?fgg) e}llc:\sl data in 1985, but lower than the values

for the reference population.

The mean weight: Table 4 shows
that the current mean weight of chil-

significantly decreased (p<0.05).

TABLE 4
The mean weight (kg) of children at school entry age

Nutritional surveillance Reference data
System
1989 1990 NIN 1985 NCHS 1980
Males 16.0+2.1 16.1 + 2.2 154+ 1.8 20.7
(n=1106) (n =1790)
Females 159+2.4 156+ 1.8 14.9 + 3.02 19.5
(n=1012) (n = 1674)
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TABLE 5
The mean height (cm) of children at school entry age

Nutritional surveillance Reference data
system
1989 1990 NIN 1985 NCHS 1980
Male 106.7 + 4.8 106.7 + 3.0 103.7 + 7.0 116.1
(n=1106) (n =1790)
Female 105.1 + 3.2 105.7 + 3.4 102.2 + 3.4 114.6
(n=1012) (n=1674)

The mean height: The findings of this and is 91% in comparision with WHO's
study indicate that the mean height is standard, 1980 (Table 5).
greater than that of data of NIN, 1985

TABLE 6

Average food consumption and nutrient intake per head
per day in 3 ecological regions

Ecol. Regions HANOI's Suburb North Delta Central North
Food Items (g) 1989 1990 1989 1990 1989 1990
Rice 491.3 477.7 487.4 467.5 327.4 312.0
Other cereals 8.9 9.1 5.0 8.0 1.8 4.0
Tuber 11.2 4.2 5.4 9.7 161.2 143.2
Bean 8.0 1.9 3.8 - 0.6 -
To FCU 15.3 45.0 4.3 12.4 - 4.1
Sesame, Peanut 3.7 3.8 0.2 0.3 3.1 1.8
Oil and fat 4.0 9.9 4.2 4.4 0.8 3.6
Meat 22.5 30.3 9.6 15.8 4.4 11.2
Fish 11.6 14.2 14.2 18.0 30.5 54.2
Shell fish 9.9 8.8 10.5 19.4 5.3 -
Eggs 2.6 4.8 12.5 2.1 0.1 2.3
Vegetables 173.0 178.0 167.0 208.6 150.4 147.2
Sauce 15.8 19.0 31.6 15.1 15.1 4.9
Riped fruits 0.3 - 4.8 2.5 - -
Sugar 1.6 - 2.1 - 0.2 -
Energy (kcal) 1932 2004 1891 1833 1796 1660
Protein (g) 5L.7 574 - 498 51.8 39.9 43.5
Animal protein 6.1 9.4 7.4 8.7 8.2 8.2
Lipid (g) 20.4 26.4 13.1 13.2 9.2 16.0
Vegetable lipid 8.0 17.1 4.8 8.4 3.6 6.6
Glucid (g) 385.1 371.4 397.2 364.0 386.0 331.0

575

n



Food consumption and nutrient intake

The food consumption data in 3
regions are presented in Table 6.
Commonly, the average consumption
was still low, the energy and nutrient
intakes were poor in terms of quantity
and unbalanced in term of quality. The
main food consumed was rice. There
was no remarkable difference during
the 2 years. Some high biologically
nutritive foods such as meat and fish
were consumed in higher in amounts
in 1990 than in 1989, although these
were still inadequate. Energy intake of
the population in the North Central
area was lowest compared to the other
regions.

Conclusion and recommendation

Indicators of Nutritional Surveil-
lance System seemed to have proved
suitable in the practical conditions of
Vietnam in terms of feasible informa-
tion collection at commune level.

The results gathered were similar
to that of NIN’s surveys during the last
some years. This proves that the Nutri-
tional Surveillance System’s activities
and indicators are feasible and reliable.

Through the nutritional surveil-
lance network, the nutrition education
and improvement of VAC system at
commune level have been disseminat-
ing as well as vitamin A deficiency and
xerophthalmia control; iron deficiency
and anaemia control programmes have
been more efficiently integrated.

There is a need to feedback the
preliminary results obtained to the
grassroot levels and more efficiently
used by decision-makers at different
governmental levels and agencies.
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Introduction

lodine deficiency disorders (IDD)
are one of the major debilitating nutri-
tional problems in much of Asia. IDD
control programmes have been in exis-
tence for some decades with only
moderate success in many cases.
Recently, confidence that we can
control IDD has increased and
programmes have picked up a new
lease of life.

The technology needed to control
IDD is reasonably simple. It is based on
the iodation of salt, with possible back-
up components using iodised oil or
iodine added to drinking water.

The main problem is managerial.
The management of IDD programmes
needs to be flexible, and the
programme manager at each level
needs to have authority to be able to
respond to changing needs by concen-

FIG 1. The phases of an IDD programme

PREPARATORY ATTACK

Nationwide Programme

programme started

not started but IDD

but being prevalence

planned. still of
public health

significance.

CONSOLIDATION
1. IDD only exists

control but

trating resources when, where and how
required.

Flexibility of this kind and the
appropriate exercise of authority need
to be based on knowledge if they are to
be effeciive. This knowledge can come
from programme monitoring.

In this presentation I will address,
rather briefly, a few important issues in
programme monitoring for IDD. You
will notice that I am not discussing
surveillance of the problem of IDD. 1
prefer to address the monitoring of
successful programmes rather than
just measure the size of problems.

The phases of an IDD programme

The first point I would like to make
is that it is useful to categorise 1IDD
programmes into four phases (Figure
1).
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The four phases are technically,
managerially and financially very differ-
ent. Their monitoring requirements are
also different. I suggest that the
phases could be: Preparatory, Attack,
Consolidation, and Maintenance. Some
of you will recognise these terms as
having been used in the old malaria
eradication programmes. I find that
they apply very well to IDD control.

During the Preparatory Phase no
major efforts will have yet been made to
control IDD nationwide. The informa-

tion needs are to {Figure 2):

- establish a benchmark for evaluat-
ing the IDD control programme.
This means getting prevalence esti-
mates and mapping the salt
system.

- motivate planners and decision
makers to communities, service
providers at all levels, and central
policy makers;

- develop the monitoring system
which will start during the attack

phase.

FIG 2 - IDD monitoring priorities in each programme phase
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MAINTENANCE

Monitoring that IDD
does not reappear

Monitor salt iodation
over a very long period

Monitor long-term
changes in salt
consumption

Integrate the M&E
system

Use data to ensure
ensure programme
continues



During the attack phase the IDD
programme gets under way. The phase
lasts until the prevalence of IDD drops
to a level that is no longer of public
health significance. The information
needs are to:

- verify the progress in delivery of
inputs (e.g. salt, oil);

- identify when modification of a
procedure or plan is needed;

— document the decline of IDD preva-
lence; and

- inform communities, service
providers and policy makers of
progress.

In the Consolidation Phase the
prevalence of IDD is no longer of public
health significance. However the final
phase of maintenance has not yet been
reached for one of two reasons:

-~ IDD control is not yet nationwide.
Some areas are still in the attack
phase; or

- IDD prevalence may have dropped
but the permanent, long term
measures may not have been
implemented. For example, there
may still be a dependence on
iodised oil. This will have to be
withdrawn under careful watch.

The information needs are to keep
a careful watch as the method of
control changes and to simplify the
system in preparation for the Mainte-
nance Phase.

The Maintenance Phase starts
when the prevalence of IDD reaches a
predetermined level such that it is
judged to no longer constitute a public
health problem and the long term
measure (usually salt) is functioning
normally.

The information needs are:

- to monitor implementation of the
programme for a very long time in
as simple a way as possible;

- to monitor for any changes in salt
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consumption that might necessi-
tate changing the level of iodation;

- to monitor to ensure that there is
no resurgence of IDD anywhere in
the country.

Principles of programme
monitoring

Next, I would like to suggest four
principles of programme monitoring. I
submit that these principles should
guide our choice of IDD programme
indicators and trigger levels as well as
the use made of them for assessment,
analysis and action. The four principles
are:

One. Only collect information that
really leads to action. Programme
managers must resist pressures to
collect interesting information that
does not help their decision-making.
Otherwise the monitoring system will
be overloaded and will fail.

Two. Make sure the information
collected is seen to be useful to those
who collect it. Otherwise they will not
do it regularly and conscientiously, and
may even fabricate the results.

Three. Act locally on the data. Any
programme monitoring information
collected that is not useful at local level
is probably even less so centrally.

Four. Follow-up the findings. The
monitoring system is the principal tool
of the manager for assessment, analy-
sis and action.

Monitoring measurements
and indicators

Bearing these four principles in
mind we should select our monitoring
measurements and indicators with
care.

Regarding prevalence we have,
currently three choices: urinary iodine
which reflects dietary iodine, thyroid
stimulating hormone (TSH) which indi-
cates the physiological response to

13



iodine intakes and goitres which indi-
cate the anatomical response.

Urinary iodine estimation requires
a special laboratory, an iodine free
environment and basic safety precau-
tions. I submit that these constraints
make urinary iodine an unsuitable
measure for routine monitoring. It may
have its uses however in occasional
programme evaluations.

TSH can be measured quite
cheaply in very specialist laboratories,
mostly abroad. I submit that we cannot
afford to get outselves locked into such
dependency in routine monitoring.
Also, the results will be too slow in
returning to the potential users.

This leaves us with goitre estima-
tion. The most accurate method is
ultra-sound. However, currently, the
machine for doing this is bulky,
requires electricity and is not cheap.

Visible and/or manual examination
for an enlarged thyroid gland is known
to show considerable inter-observer
variability but is, I suggest, neverthe-
less the most suitable prevalence indi-
cator we have. I should emphasis here
that our aim is not to diagnose individ-
ual cases but to estimate community
prevalence; a few errors in individual

TABLE 1

categorisation either way are not all
that important.

I suggest that, for routine monitor-
ing there is little to be gained by cate-
gorising goitres by grade. What we
really need is to monitor a decline in
the proportion of the vulnerable popu-
lation with goitre down to an accept-
able level. Ten per cent seems the most
appropriate; and then to monitor that it
stays below that level thereafter.

During the Attack Phase I do not
think that we need any great precision
of estimate. I suggest that we define
three grades of severity of IDD
endemicity as defined by goitre propor-
tions, and aim to see goitre drop by one
grade a year during the attack phase.

Table 1 indicates suggested grades:
serious - over 50%, moderate - 31-50%;
mild 11-30%; and under control - 10%
or less.

Using such a system sample sizes
can be kept quite small.

We can concentrate our efforts on
monitoring the group that shows the
quickest change in goitre prevalence in
response to changes in iodine availabil-
ity. That is pre-adolescent school-age
boys and girls.

Grade of severity of IDD as indicated by goitre prevalence

Goitre prevalence

IDD severity

10% or less

11-30%

31-50%

Over 50%

Under control

Mild

Moderate

Serious




It is important to routinely monitor
salt iodation at production and retail
level. In large countries some salt
monitoring may be needed along the
distribution channels. But, basically, a
failure at the consumer end should
trigger a search up the distribution
channel for what went wrong.

What is the most suitable method
to monitor salt iodation? Jodometric
titration of salt in a laboratory takes
about 20 minutes per sample, not
counting the time taken getting salt to
the lab and getting the results out. This
method is too clumsy for routine moni-
toring and too expensive to be widely
used.

'Simple field tests, taking only a few
seconds and useable right in the
market-place or shop itself, are now
available. This is a breakthrough, not
perhaps as momentous as the bifur-
cated needle was for smallpox eradica-
tion perhaps, but in the same league.
Communities can now monitor their
own salt and can thus put informed
pressure on their own shopkeepers, on
consumers and on their politicans. The
information they collect can be fed into
the IDD programme monitoring system:.

In consequence, community level
demand, stimulated by such local level
salt monitoring, can exert a strong pull
for iodated salt that was missing in
older, less successful, iodation efforts.

Monitoring responsibilities at vari-
ous levels

This leads to my next, and last,
point. It concerns who should collect
the monitoring data and who should
assess it, analyse its meaning, and
decide on and take action.

I submit that the simple system for
IDD programme monitoring outlined
here enables such assessment, analy-
sis and action to take place at all levels:
including the communities, the
districts and the centre. All have a role
in IDD programme monitoring and
management.

During the preparatory and attack
phases, the village health committee
(helped by health centre staff) can use
the IDD programme monitoring data to
assess its own problem (Figure 3). This
can create awareness and demand.
During the maintenance phase such
awareness is less important; communi-
ties have other priorities.

FIG 3. Monitoring responsibilities at community level

ASSESSMENT -

Collect data according to methods and sampling

instructions from district.

ANALYSIS -

Construct histograms etc. (designed by IDD control

unit) and analyse them.

ACTION -

Persuade shopkeepers to only stock iodated salt.

- Persuade consumers to only use iodated salt.

- Decide when to seek help.

Send to district : consolidated data

: report on action
: requests for help
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FIG 4. Monitoring responsibilities at district level

ASSESSMENT -

Collate the reports that come in

- Remind defaulting communities

ANALYSIS -

Identify : trouble spots

: nature of problems

ACTION -

Investigate trouble spots (‘IDD posse’)

The district health team, or the
District Committee for Control of IDD,
needs to keep an overview of the
programme in all parts of the district. It
is this level that must send an investi-
gation team (perhaps called an “IDD
posse”) to further analyse problems
indicated by the monitoring system and
to suggest action (Figure 4).

The IDD control programme is
managed from central level which
needs to maintain an overview of how
the programme is progressing in differ-
ent parts of the country (Figure 5). The
need is not for raw data but for data
consolidated mainly by district.

In summary. | am suggesting that a
main bottleneck to eradication of iodine
deficiency disorders - perhaps the main
bottleneck - is the failure to collect and
use data on programme progress at the
three levels of implementation: commu-
nity, district and national. I go on to
suggest that it is vital, if the monitoring
system is to be functional and sustain-
able, that: (i) it collects as little data as
needed, as infrequently as is practical,
(ii) that the data are analysed at the
level of collection and (iii) that the
collated findings are passed up to
higher levels, not the raw data.

FIG 5 Monitoring responsibilities at central level

ASSESSMENT -

Collate all district reports

- Remind defaulting districts

ANALYSES -

ACTION -

Identify

: problem districts
: nature of problems

Respond to identified needs

- Modify strategy as needed
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Introduction

Nutritional Surveillance is a system
of keeping a close watch on the state of
nutrition and on factors that may
impinge on nutrition within a locality.

Nutrition Surveillance is important
so that certain changes in the environ-
ment and people can be detected and
can serve as early warning signals of
the evolution of impending nutritional
problems or worsening of existing ones.
Through surveillance it will be possible
to:
1. Assess the prevalence of specific
nutritional problem in target popu-
lations;

Monitor possible changes in the
nutritional situation of target popu-
lations resulting from existing
intervention programs;

Foster information that may predict
occurence of malnutrition within
the very near future and those
serves as an alert system;

Monitor existing intervention
programmes and evaluate their
effectiveness;

Provide a research base for investi-
gating the relationship between
certain health conditions/indica-
tors and different levels of nutri-
tional status;

Provide data to establish priorities
for the allocation of limited funds
and resources.
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The system requires continous
collection of data, their analysis and
the dissemination of resulting informa-
tion to policymakers and program
implementors so that they can take
necessary actions at minimum loss of
time.

In the Philippines, attempts to
establish a mechanism for the regular
and syslematic generation of essential
information at the local level that can
provide basis for drawing up immediate
interventions include such activities as:
a) Mass weighing of preschool children
nationwide which started in 1975; b)
Nutrition surveillance pilot project in
Albay province conducted in 1977; c)
Index Monitoring by the National Nutri-
tion Council initiated in 1983, and d)
The Philippines Food and Nutrition
Surveillance System began in 1989.

Operation Timbang
(Mass Weighing)

Efforts towards the establishment
of a nutrition surveillance system in
the Philippines started as early as
1975. While not intended to be part of
the surveillance system, community
level nutrition assessment through
mass weighing of preschool children
{so-called Operation Timbang or OPT)
has been conducted yearly. Weight and
height measurements of school chil-
dren were also taken as part of their
health record upon school entry. These
activities serve as basis for identifying



the priority children and areas to be
given immediate health and nutrition
interventions which include supple-
mentary feeding, nutrition education,
micronutrient supplementation, and
other health services.

The availability of the OPT results
on a yearly basis in many municipali-
ties provide utility in local level nutri-
tion programme planning and evalua-
tion.

The OPT however has certain limi-
tations as a tool for surveillance
because: 1) OPT coverage is generally
below the required 80% of total
preschool population hence may not
give an accurate picture of prevalence
of undernutrition of preschool children
in the area; and 2) OPT results are
oftentimes not readily available to the
community and to other agencies for
their use.

Nutrition Surveillance Pilot
Project in Albay

The first attempt to systematically
collect local level health and nutrition
data on a regular and frequent basis
using a community based investigation
team was tested by the Nutrition
Centre of the Philippines (NCP) in Albay
province in 1977.

The framework for the Albay
surveillance was formulated based on
the WHO Methodology on Nutrition
Surveillance, with funding assistance
from UNICEF. The activily involved the
regular monitoring of changes in nutri-
tion indicators, with deteriorating trend
serving as early warning for immediate
nutrition intervention. The pilot project
monitored indicators such as propor-
tion of newborns with low birth weight,
proportion of moderately and severely
underweight grade one school children,
diarrhoea morbidity rate and preva-
lence of nightblindness. An upward
change in the indicator was a signal to
take action.

One significant contribution of the
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pilot project was the identification of
relevant indicators predictive of malnu-
trition. For example, the age of Grade I
school children was found to be posi-
tively associated with nutritional
status, i.e. the older the child, the
higher is the chance of being malnour-
ished.

The Albay surveillance system was
not sustained beyond the pilot stage
because of too much external input
(manpower, material, etc.) from offices
of implementing agencies at the
national level. Most of the related func-
tions of surveillance were performed by
agency personnel, and with little partic-
ipation from the local government unit
or indigenous workers.

Index monitoring

In response to the need for more
timely information on the nutrition
situation, therefore, the National Nutri-
tion Council (NNC) adopted an index
monitoring scheme in 1983. This
involved the collection of primary data
on nutrition and socio-economic indi-
cators in identified index municipalities
such as height and weight of children,
morbidity data, occupation of house-
hold head, household income and
expenditure, food prices as well as data
on intervention programmes being
implemented at the local level.

The index monitoring system has
proved to be viable, less expensive and
makes feasible a more frequent data
collection. However the manner in
which it is currently done still needs
some relinement to allow generation of
critical information. For one, the
sample population may have to be
increased for a more detailed analysis
of prevalence of malnutrition vis-a-vis
critical factors and to allow for a better
cross-sectional picture of the preva-
lence of malnutrition over time.
Secondly, the NNC Index Monitoring
however. still relies on a number of
trained personnel from the National



Level for its operation. In 1989 training
and assistance of local workers have
been initiated.

All aforementioned mechanisms
intended to generate relevant data to
assess food and nutrition conditions
which include the OPT of DOH, and the
Index Monitoring of NNC, are still
unable to provide the needed timely
information for decision-making and
immediate action at the local level,
hence a subnational level, area-based
food and nutrition surveillance system
has been proposed.

Philippines Food and Nutrition
Surveillance System

The proposed Philippine Food and
Nutrition Surveillance System (PFNSS)
is geared towards involving local level
constituents in the production and util-
isation of information on a more
frequent and regular basis, especially
those that can warn of nutrition prob-
lems (social and economic} in the area.
Correspondingly, the system requires
harnessing of local skills in analysing
and interpreting data in a simple form
that may be readily utilised for formu-
lating appropriate local programmes. It
is intended to provide relevant and
timely information that would improve
the nutritional effects of the govern-
ment policies, plans and programmes.

As an initial activity, a consultative
conference was conducted with partici-
pants from the different government
line agencies at the provincial and
municipal levels to identify the type
and number of indicators to be moni-
tored.

A nutrition surveillance unit (NSU)
at the municipality level, composed of
persons who are already involved in

collecting data/indicators has been
created.

A Manual of Operations has been
developed through efforts of data
management offices from key sectors to
guide the local level implementors in
the operationalisation of the system.
The Manual describes the procedures
for data collection, analysis and inter-
pretation. It contains sample forms to
be used in recording findings which
can easily be accomplished by auxiliary
or volunteer workers. It also suggests
probable response mechanisms that
may be adopted in the event a nutri-
tional problem breaks up. An impor-
tant feature of the manual is the simple
and visualise step-by-step description
of the procedure for collection and
analysing data. It also suggests ways of
reporting information.

It is envisioned that the establish-
ment/institutionalisation of the Philip-
pine Food and Nutrition Surveillance
System will serve as a major step
towards more accelerated development
and subsequent nutritional improve-
ment among the poorest families.
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Abstract

Bangladesh is located between
South and South-East Asia. The issues
of adjustment to nature and to other
human groups residing elsewhere in
the region are of vital significance for
the people of Bangladesh. The country
occupies greater part of the Bengal
Basin. Eighty years ago, the popultion
was less than one-third of what it is
today. The high growth rate of the
population and the interactions of the
peoples of the whole of the Ganges-
Brahmaputra-Meghna Basin have
created profound problems for the
continued progress of the people of
Bangladesh. The international media
have succeeded in presenting
Bangladesh to the world community as
a land where natural disasters are
endemic. Of these natural disasters the
most frequent and devastating to the
life and property are floods, cyclones
storm surges and tidal bores.

On April 29, 1991 Bangladesh
experienced one of the most severe
cyclones of the century, resulting in an
extensive loss of life an property. An
efficient allocation of food aid and relief
efforts had to be established to
minimise subsequent mortality in the
affected areas.
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Since October 1989 Helen Keller
International {HKI) is coordinating a
Nutritional Surveillance Programme for
Disaster Preparedness and Prevention
of Nutritional Blindness (NSP) in 16
disaster-prone areas in various parts of
Bangladesh. The NSP is a collaborative
effort by NGOs, the Institute of Public
Health and Nutrition (IPHN) and
UNICEF, to establish a sentinel surveil-
lance system. The NSP is financially
supported by USAID. HKI has extended
the Surveillance activities to the devas-
tating cyclone affected areas. A special
team was recruited to carry out contin-
uous distress and relief monitoring to
provide essential information for estab-
lishing an effective allocation of relief
and food aid.

Both the June and July Reports
showed extremely high levels of severe
malnutrition in Post-cyclone upazilas.
Almost one-third of children surveyed
in these areas had a mid upper arm
circumference (MUAC) below 125 mm.
This is an extraordinary high level of
severe malanutrition even by
Bangladeshi standards. As a point of
comparison, the April 1991 prevalence
of MUAC less than 125 mm was 11% in
a sample of nine disaster prone rural
areas in Bangladesh. Both the data
collected over the past year in the



sentinel surveillance systema and the
data periodic nationwide nutrition
surveys indicate that the baseline
“norm” for rural Bangladesh is in the
range of 9-11%. The July-data showed
an even greater deteriortion of the
nutritional status. The post-disaster
findings from almost all ares surveyed
document approximately 2.5 times the
level of severe malnutrition which is
usual in rural Bangladesh.

Based on the June report various
meetings with government (Ministry of
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Relief), United Nations Children's Fund
(UNICEF), World Food Program (WFP),
and several NGOs (Care, BRAC,
Proshika, Concern, e.o.) were sched-
uled to discuss the situation and reme-
dial actions.

This project shows that nutritional
surveillance can create an interactive
mechanism for planning, monitoring
and evaluating multisectoral relief
activities in order to increase their
effectiveness.

i
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Abstract

For hundreds of years, cereals-
mostly rice and vegetables, with small
amounts of pulses and fish, have been
constituting the traditional Japanese
diet. The average Japanese lifestyle
was physically active since the majority
of them had often been exposed to
physical rather than mental stress. As
is well-known, the circumstances of
Japanese livelihood have made a
tremendous change over the last 50
years, which was accompanied not only
with a remarkable improvement in the
health status of Japanese but also with
some newly-arising health problems.
To desribe these changes more
concretely, it seems pertinent to divide
these 50 years into three stages: (1)
before, during and several years after
World War II, during which time the
traditional dietary habit remained
unchanged, with significant prevalence
of malnutrition or undernutrition and
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vitamin deficiencies. This period was
characterised by a high incidence of
pulmonary and gastrointestinal infec-
tions, with tuberculosis as the first-
ranked Kkiller, (2) economic growth
period begining from the late 1950’s
when intake levels of milk, eggs and
meat increased rapidly while those of
vegetables, potatoes and algae
decreased. Deaths from infectious
diseases decreased while stroke
became the top Kkiller, (3) after the oil
crisis, “westernisation” in dietary habit
became more apparent with decreasing
salt and increasing fat intake. Inactive
lifestyles became far more prevalent.
Cancer is now the first-ranked cause of
all deaths, with heart diseases as the
second. Discussion will be made on
casual relationships between the
changes in lifestyles and disease
pattern, together with a role of
recent trend towards a simplification of
dietary habit of the Japanese in terms
of promotion of health.
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Changing nutrition status

In most parts of the world, nutri-
tion status of the population has
improved over the last few decades.
Infant mortality rates (IMR) which
reflect, to a very large extent, the health
and nutrition situation of the child
population in a country, has shown
downward trend in most countries of
the world. In some regions of the
world, e.g., the Gulf Region, the coun-
tries have reached a level of IMR
comparable to those in the industrially
developed countries. Saudi Arabia, a
West Asian country., with huge oil
wealth has a reduction of the level of
IMR from 81 in 1978 to 30 in 1989.

Excepting nutritional anthropomet-
ric data, reliable information is not
available from most countries of the
world to pinpoint this trend. Global
anthropometric indicators coilected by
the Nutrition Unit of the World Health
Organisation Headquarters at Geneva
do indicate the rapid decline in the
prevalence of wasting in children in
most parts of the world, while preva-
lence of stunting in children, though
showing gradual decline, continues to
cause concern.

Among the specific deficiencies
disease, three micronutrient deficien-
cies have been widely prevalent in the
last three to four decades. These are
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vitamin A deficiency, causing xeroph-
thalmia and other ocular disorders, the
extreme form of which is keratomalacia
and blindness, iron deficiency causing
nutritional anaemia, the most widely
prevalent nutritional deficiency, and
the revamped iodine deficiency disor-
ders. Ad-hoc data from countries with
high prevalence of vitamin A deficiency
do indicate that the prevalence has
come down, but the problem still
continues to be a public health prob-
lem in many Regions of the world.
Unfortunately, the two other nutrient
deficiencies continue unabated. Iron
supplementation, inspite of being the
most widely implemented control
measure, has not been able to make
any definite impact on the prevalence
level. In most countries of Asia today,
any ad-hoc survey among women of
reproductive age indicate a prevalence
of 50-60% . Recent interest is centered
around evaluation of existing
programmes to ascertain what goes
wrong in such preventive programme.

Iodine deficiency disorders, rela-
tively neglected in the past, has
attracted considerable interest of the
international community in the present
decade. The activities of WHO,
UNICEF, USAID and the new interna-
tional body, ICCIDD, have created a
global interest for the elimination of



IDD as a public health problem.
Though, IDD is under control in many
countries of the developed world, it
continues to be a dominant public
health problem in many countries of
the Asian Continent. Renewed interest,
political commitments and interna-
tional assistance in most affected coun-
tries are expected to bring down the
prevalence level to a large extent.
Eradication by the year 2000 AD is,
however, not a feasible objective.

Clinical manifestations of protein-
energy malnutrition like kwashiorkor is
now a rare sight excepting in natural or
man-made disasters with most severe
food deprivation. Marasmus, however,
continues, especially in urban slums
and severely food deprived areas. Clas-
sical deficiency diseases like scurvy,
beriberi and rickets are, however, not
causes for concern in most regions of
Asia excepting in some foci or in situa-
tions of extreme deprivation as in
famines.

On the other hand, distinct
changes are noticeable among the
economically affluent population in
Asian countries, especially in West
Asia, where oil wealth has made
dramatic changes in the socio-
economic status of the ‘majority of the
population, regarding their dietary
consumption pattern and life-style.
Increasing wealth and/or better
management of health system has
produced dramatic changes in their
socio-economic standards, leading to
rapid improvement of literacy level,
provision of safe water, better environ-
mental sanitation and health care facil-
ities. The health indicators like mortal-
ity and morbidity patterns and life
expectancy are undergoing rapid
improvements. Such changes are
being equally witnessed among the
economically affluent population in less
prosperous developing countries in
Asia. The dietary pattern and the life-
style are of the same pattern as those
practiced in the developed world.

There are numerous studies to indicate
that gradual changes in dietary pattern
and life-style are taking place, even
among the economically disadvantaged
population, especially in urban
settings.

Changing patterns of dietary
consumption

In general, the following changes in
the dietary consumption pattern is
noticeable throughout the countries in
Asia:

(a) With increasing purchasing power,
there is a gradual, sometimes
rapid, rise in food energy intake.
Average per capita calorie intake in
many segments of population is far
beyond the expenditure level in
most cases. This is a sinister
trend, since, most often the energy
expenditure goes down due to a
change in the life-style with reduc-
tion of physical activity. This is
marked in West Asian countries
and among economic affluent
population in most Asian countries.

(b) Consumption of animal foods,
animal fat and sugar shows a
distinct upward trend. Among the
vegetarians, consumption of dairy
products and ghee shows a rapid
increase.

{c) Consumption of red meat and eggs
increased significantly with
increased purchasing power. In
several West Asian countries, these
foods are available to consumers at
a subsidized price thus inducing
the people to eat these foods more.
It is interesting to note that the
transition from under to over nutri-
tion. Consumption of impact on
health is more rapid and notice-
able. Consumption of fish, on the
other hand, has not shown increas-
ing trend in these countries and
strangely, the consumption of fish
has not been supported by Govern-
ment subsidy. Most of these coun-
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tries are either islands or have long
coast-line with fishing as a major
trade for export outside.

(d) There is a consistent trend towards
consumption of “processed conve-
nience foods”. This trend is more
marked in economically affluent
West Asian countries where these
foods are either produced under
license by food industries of the
developed world or are freely
imported. In most Asian countries,
food industries have shown rapid at
strides and increasing amount of
these foods are now available. The
common trend is the gradual
replacement of traditional foods
with processed foods, quite often
inferior in nutritional qualities
leading to unbalanced intake.
Traditional dietary practices and
foods are fast disappearing among
the young population in urban
areas in most Asian countries.

Changing pattern of mortality and
morbidity

Profound changes are taking place
in mortality and morbidity pattern in
these countries which have direct rele-
vance to the nutritional pattern of the
population. Overall, the following is
the general pattern of changes:

(a) Prevalence rates of infectious
disease have shown rapid decline
in most countries. In West Asian
economically affluent countries,
infectious diseases in children are
fairly under control.

{b) Very few countries now have infec-
tious disease as the first three
causes of death among the general
population.

(¢) Diet-related non-communicable
diseases are gradually occupying
the first five causes of death in
these countries. Coronary heart
disease, cerebro-vascular accidents
and certain types of cancer (eg,
breast and colon cancer) are the
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common causes of death in many
Asian countries.

(d) Non-insulin dependant diabetes
and obesity and its complications
are important causes of morbidity
among hospital patients.

(¢) Kwashiorkor and marasmus,
almost universally encountered in
the paediatric ward of any hospital
in 1950s and 1960s in most, if not
all, developed countries are now
uncommon, excepting in situations
where the hospitals caters for
population undergoing acute food
scarcity or other disaster condi-
tions.

(f) During routine school health exam-
ination, wherever such system
exists, increasing prevalence of
childhood obesity is being noticed
especially among well-to-do urban
population. In West Asian affluent
countries, childhood obesity is
already an issue of concern.

Determinants of health and
nutritional improvements -
changing pattern

It is important for policy and deci-
sion makers to explore the major
underlying causes for this improve-
ment, slow but perceptible in some
Asian countries and remarkably rapid
in others as being witnessed in
economically affluent West Asian coun-
tries. Non of the Asian countries,
where available data demonstrate
improvements, have a national nutri-
tion policy in operation. In fact, most,
if not all, of these countries have water-
tight sectoral plans and policies in
which nutritional objectives are
conspicuous by their absence. Each
sectoral strategy has its own objectives,
which are essential components of the
national development plans, e.g., food
and agriculture policy, education
policy, health policy, etc. Though in a
number of Asian countries, efforts are
being made for years to formulate an



intersectoral national nutrition policy,
in no country such policy has been
effectively operationalized.

In other words, the emerging
pattern is that the improvement in the
health and nutritional status of the
population in a country are the effects
of well-implemented development poli-
cies and programmes, even without
nutritional objectives clearly spelt-out.
Nutritional objective is certainly not a
priority objective in all sectoral policies
and strategies thought in many, this is
implicitly mentioned in some sectoral
plans like food, health, etc.

However, this is not to belittle the
importance of a well-formulated and
operationalized national nutrition
policy. What is stressed is that a coun-
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try, which can formulate and imple-
ment important components of a
national development programme will
improve the health and nutritional
status of its population. For most
developing countries with scarce finan-
cial resources, there is considerable
limitation in starting nutrition
programmes and this is one of the
reasons for providing low priority for
nutrition. The logical task of nutrition-
ists in these countries, if they exist at
all, is not to insist on direct nutrition
programmes, but to see that nutrition
is incorporated explicitly or implicitly in
other concerned sectoral plans and if
this is not possible, to at least review
the impact of these plans on nutrition
and nutrition-related indicator and
monitor their trend.

1
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Diet-related non-communicable diseases in Japan
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Abstract

A remarkable change in mortal-
ity statistics has occurred in Japan
over the last 40 years. Infectious
diseases have been reduced, which
greatly contributed to a higher life
expectancy in the Japanese population.
In consequence non-communicable
diseases such as cardiovascular
diseases and cancer, are now most
prevalent, the frequency of which
increases in parallel with advancing
age.

Mortality and morbidity statistics

593

are greatly influenced by lifestyle
including nutritional conditions and
health care system. In this communi-
cation, the following topics will be
discussed:

(1) recent change in dietary habit and
lifestyle in the Japanese popula-
tion,

(2) change in frequency and type of

non-communicable diseases, and

(3) the lessons learned from autopsy-
based epidemiological study in a
rural Japanese community

(Hisayama study).
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Nutrition and physical activity in urbanised societies
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Introduction

Moving from a more organised
rural community to the more self-
reliant, even emotionally hostile, envi-
ronment of a city or town affects,
among other things, the ability to be
physically active and increases the
responsibility of the individual to
choose a balanced diet. It has also
been suggested that some foods avail-
able in the urban situation may
contribute to the onset of non-commu-
nicable diseases.

The move from a rural to an
urban environment can be an abrupt,
even traumatic change. The degree of
physical activity may suddenly drop
and the type of food consumed may be
quite different. The loss of traditional
organisations, the absence of a family
head and the lack of feeling part of a
group will, by and large, affect only the
first generation of town dwellers. A
gradual adaptation leading to reduced
environmental risk, or evolution, is a
multigenerational process so that the
metabolic and biochemical responses
to relative inactivity and altered food
and eating patterns, may require
several generations.

The British were the first to
industrialise on a large scale. People
from the country flocked to towns
where they were paid poorly and were
removed from customary and natural
sources of food so they filled their
stomachs with cheap food to supply the
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energy for their strenuous work. A
century ago in the UK, the rich tended
to be fat and the poor tended to be
lean. Today, however, fatness has slide
down the social scale so that the less
well-off are not only more overweight
but are more prone to heart disease
and cancer. Variants of this pattern
are occurring throughout the industri-
alised as well as the developing world.
Until genetic adaptation occurs, if
indeed it does, emphasis should be
placed on advising the urban immi-
grant to eat a balanced diet and adopt
a lifestyle that does not encourage
those conditions associated with a
high mortality and morbidity.

Energy output

It has generally been assumed
that to obtain the basic requirements
for survival in developing countries,
where mechanization is very limited,
high levels of physical labour are
needed. There is, however, evidence to
suggest that this may not be so and
that the traditional way of life may not
be synonymous with high physical
activity (1, 2}. Hunter-gatherers, in
the few remaining primitive societies,
appear to meet their materials needs
with a rather moderate degree of physi-
cal activity, whereas on the other hand
those who move from area to area
clearing forest or bush for crops, have a
higher output of physical energy. The
energy output of peasant farmers in
non-industrialised farming systems is

1} ]



on the high side, but it must be
remembered that the extreme activity
at certain seasons may be matched by
periods of relative inactivity. What is
not clear is whether the limit of physi-
cal activity in pre-industrial society is
because of restricted energy availability
or because only relatively moderate
demands on physical activity are
required to meet material needs. There
is evidence to support the latter view.
For example, Guatemalan farm labour-
ers with an energy supplemented diet
spent more time in active physical
leisure such as playing football than
did an unsupplemented control group,
who just sat around or lay down (3, 4).
Similarly, energy-supplemented preg-
nant and lactating Gambian women
had a general feeling of well-being and
were more inclined to take part in
leisure events (5).

Though physical activity is an
important factor determining energy
intake, the relationship between physi-
cal activity and energy intake is not a
simple linear one in man, as was first
pointed out 35 years ago. This work,
carried out in West Bengal, confirmed
earlier experiments in animals (6),
which found that energy intake
increases with activity only within a
certain range, below which a decrease
in activity is followed, not by a decrease
in food intake but, instead, by an
increase. Body weight also increased
in this sedentary zone, a situation not
unlike that often seen in urbanization
(7). More recent animal work has
shown that there is not a linear rela-
tionship between reduced energy
intake and the rate ol loss of body
weight (8).

Can urbanisation increase physical
capacity?

In absolute terms, the work
performance of rural communities is
lower than that in industrial countries
(1) but it has been shown that this
difference disappears when the results
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are corrected for body weight. It is
accepted that the upper limit of work
that can be tolerated over 8-hour shifts
corresponds to physical activity of an
intensity up to 35-40% of the VO, max
of the individual (9,10). If the energy
cost of any particular task is of a simi-
lar order of magnitude, than a
malnourished individual will have a
reduced output compared to the well
nourished because, presumably, of a
reduced fat-free body mass. In urbani-
sation the supply of food is likely to be
more plentiful and the choice wider
throughout the year, so that undernu-
trition is more uncommon and unlikely
to be seasonal; therefore the potential
work capacity of an individual will
increase because he or she will not be
hindered by undernutrition.

There is evidence to support this
reasoning. Newly hired Bantu mine
workers in South Africa increased
their VO, max after the initial months
of employment, during which time they
received a diet of about 4000 kcal/day
(11). After three years of energy
supplementation, Guatemalan labour-
ers showed small increases in work
capacity, in endurance for a given
exhaustive task, and in total amount of
work output (3). Similar results were
obtained in Colombian sugar cane
cutters (12).

I[ urbanisation results in an
increase in the fat-free body mass of
an individual, as might be expected
owing to the greater availability of and
less seasonal variation in the available
food, then there is evidence to support
the view that there will be greater
productivity from that individual. For
example, units of productivity among
Colombian sugar cane workers were
significantly and positively correlated
with body weight, stature, fat-free mass
and VO, max (12). In Kenya, the time
road workers needed to complete stan-
dard work tasks was related to the
men’s weight-for-height ratio (13).
Likewise, a relationship between work



output and body size was reported in
Indian boys engaged in the preparation
of safety fuses (14). The fat-free mass
of Guatemalan labourers correlated
linearly with the amount of coffee
beans picked per day, the amount of
cut sugar cane loaded, and the time
needed to weed a given area (15). On
the other hand, it has been reported
that there is hardly any correlation in
women between work output and body
weight or work output and energy
intake (16).

In an attempt to explore the rela-
tionship between food intake and
economic returns from physical work,
Leiberstein hypothesized that produc-
tivity will increase exponentially with
increased food intake over a given
range and that beyond this range
productivity returns will diminish (17).
This assumes that the extra energy
consumed by an undernourished
person over and above that needed to
meet basic requirements will be allo-
cated primarily to work activities.
Several studies support this hypothesis
but, interestingly, the sharply dimin-
ishing productivity returns predicted
seem lo start at relatively low levels of
energy intake.

Thus greater availability of food
in urban areas will lead to an increase
in physical activity and work only in
persons who are undernourished or
marginally nourished. But what
happens where energy input is greater
than energy output, a situation likely
to be found in towns where food is
more readily available and where public
and private transport replace walking
and where increased mechanization in
the urban workplace and home results
in a marked trend towards low levels of
energy expenditure compared with
those found in the rural environment?
When the changes brought about by
urbanisation and by modern technol-
ogy result in a positive energy balance,
as it may well be in many individuals,
then the importance of regular recre-
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ational exercise to maintain overall
health status and to the prevention of
obesity in particular becomes impor-
tant.

Of the total daily energy output of
a 70-kg man, the energy cost of exer-
cise can vary from 5% in the inactive to
35% in those who engage in strenuous
exercies. It is therefore clear that in
the urban situation, if body weight is to
remain the same, and an increased
intake of food is to be enjoyed, then
increased physical activity is essential.
Of more importance is the tendency
found in urban communities in devel-
oped countries, for an increasing
proportion of energy expenditure to
come from recreational activity rather
than from the workplace. In fact, the
classification of people according to
leisure or discretionary activity may be
al least as important as classification
by occupation (18). In a recent report
of a study in a city in Northern Ireland,
the major finding was that simple
changes in lifestyle can have an impor-
tant impact on energy requirements.
The authors predict that the social and
health sequelae of volitional leisure
time activity is likely to assume even
greater significance in the future as
work becomes increasingly sedentary
and leisure time increases in tandem
together with the trend toward shorter
and fewer working days.

A question often posed is whether
one of the several advantages of physi-
cal activity is an increase in the resting
metabolic rate. It seems clear that
energy expenditure during exercise is
only a portion of the total increase in
energy related to muscular wor«s. The
current view seems to be that an
increase in oxygen consumption can be
detected at 12 hr after exercise only if
the work intensity is 70% of VO,, max
an effect that, in one study, increased
linearly with the duration of the exer-
cise (19).

Two observations relating physi-
cal fitness to metabolic rate are of
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interest. The first, published in 1985,
is that highly physically trained men
have a resting metabolic rate that is
high for their metabolic size (20). This
relationship is observed most often in
men with very high levels of aerobic
fitness. This high level of basal energy
expenditure is doubtless a contributory
factor to the low reserves of body fat
seen in trained endurance athletes.
The second observation relates to the
increase in metabolic rate that follows
the ingestion of food, the so-called ther-
mic effect of food (TEF). This aspect of
energy expenditure is only a small
proportion of the 24-hour energy
expenditure, but may be quantitatively
important in the regulation of energy
balance. A recent study found that
moderate levels of fitness were associ-
ated with the highest TEF, whereas a
lower TEF was observed at both
extremes of the fitness spectrum (21).
If confirmed, this should encourage
those who live in towns and who are
beginning to put on weight to take part
in moderate exercise.

The precise effect of exercise on
food intake is not known, but it
appears to differ between lean and
obese individuals. In relatively long-
term studies on non obese subjects,
food intake increased with moderate
physical activity (22). Obese individu-
als, on the other hand, either
decreased or made no change in energy
intake in response to exercise (23, 24).
Thus is seems that the food intake of
obese persons is less responsive to the
effects of exercise than food intake in
lean persons, an advantage that should
encourage the over-weight to exercise.

Childhood

It has been suggested that activity
levels of growing children are important
not just for current physical fitness but
also because they might affect the
potential for exercise in adult life (25)
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although this has been questioned (26).
It could be argued that as the physical
activity of young children is largely
spontaneous, then no difference would
be brought about by their moving from
a rural to an urban environment. This,
of course, presupposes that in both
situations the child is adequately nour-
ished.

But to turn now to aspects of
childhood in the urban environment
that are not directly related to energy
intake and execise output, some inter-
esting reports have been published
recently indicating that the nutritional
well-being of the mother during preg-
nancy may influence the disease
pattern of the foetus several decades
after birth. Also nutriture of the infant
may perhaps affect the cause of death
when that infant reaches middle age.
It may thus be incorrect to ascribe the
altered disease pattern of first-genera-
tion immigrants to the urban situation
to altered food intake or changes in the
extent of physical activity, or lack of it
in the urban environment. The disease
pattern may have been predetermined
before moving to the city or town.

Epidemiological studies in the UK
have shown that birth weight at one
year of age is negatively associated with
the incidence of ischaemic heart
disease in later life. It is also of inter-
est to note that no such relationship
exists for other non-circulatory causes
of death, nor is weight at birth associ-
ated with risk of heart disease. Low
weight at one year of age is also
associated with an impaired glucose
tolerance (even if adjusted for body
mass) at age 59-70 years. The
impaired glucose tolerance test and the
risk of ischaemic heart disease may, of
course have a common aetiological
factor (27). The suggestion that a poor
infant environment is merely the begin-
ning of an adverse adult environment is
unlikely as weight at one year did not
show a downward trend through the
social classes.



It has also been reported that
weight at birth is inversely related to
systolic pressure in middle age and
that the placental weight/birth weight
ratio strongly and positively correlated
with later hypertension. The authors
speculate that anaemia in the mother
may have led to the relatively larger
placenta (28). Thus, it could be incor-
rect to conclude, in first generation
urban dwellers, that altered disease
patterns are entirely due to environ-
mental changes in later life.

However, these findings are at
present, correlations and not cause
and effect relationships.

Calcium

If physical activity is relatively
low in urban areas or indeed anywhere,
what effect could this have on bone and
calcium homeostasis, with special
reference to osteoporosis, a condition
that seems to be becoming more
common in developed countries?
Although extremely high levels of phys-
ical activity cause bone hypertrophy
and bed rest and immobilisation cause
bone atrophy, the effect of intermediate
levels of physical activity on bone mass
is less clear. Increased physical activ-
ity, however, seems to delay bone loss
or even to increase bone mass in
young, middle-aged, and elderly
subjects. For example, the bone
mineral content of the tibia increased
5-10% in military recruits after intense
training (29), the bone mineral density
of the lumbar spine of postmenopausal
women increased with 8-12 months of
exercise (30), and the density of the
distal radius of osleoporotic post-
menopausal women increased 3.8%
after 5 months of dynamic loading of
the forearm (31). Because decreased
levels of physical activity seem to be a
feature of urbanization, an increase in
the consequences of reduced bone
mass is to be expected, unless a
conscious effort is made to increase
physical activity, in leisure time.
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Can an increase in dietary
calcium prevent or delay the onset and
extent of osteoporosis? Dietary
calcium has been implicated in the
development of osteoporosis mainly
through failure to achieve an adequate
peak bone mass during early years. In
a study in Yugoslavia two populations
of women were studied with different
calcium intakes. The one with the high
calcium intake (1000 mg/day) had
greater bone mass and experienced
fewer fractures than the one whose
calcium intakes were half that value
(32). Because the energy intakes of the
two groups were different, it is possible
that the high calcium intake group
were more active and it has been
suggested that this fact accounted for
the greater bone mass (33).

The role of dietary calcium may be
quite different in those parts of the
world where the intake of dairy prod-
ucts is low and because of this the
intake of calcium is also low. A recent
study of 400 Chinese men and women
in Hong Kong with hip fracture and
800 controls found that a higher
dietary calcium intake was associated
with a lower risk of hip fracture (34).
Interestingly, the average calcium
intake in Hong Kong was 171 mg/day
compared with an average intake in the
UK of 689 mg/day. This low intake of
calcium in Hong Kong could explain
the calcium effect that was found and
why it is not seen in the UK in that
many of the subjects could have had
calcium intakes that were inadequate
for their physiological needs.

This highlights the complexity of
the calcium intake/osteoporosis rela-
tionship, which is further compounded
in the urban situation by an increase
in alcohol and cigarette consumption,
possibly nulliparity and lack of regular
exercise.

Heart disease
We have heard about the role of



diet in the causation of heart disease.
We also are aware of the prominence
given to the Lipid Hypothesis for the
aetiology of coronary heart disease, and
we have recently learned that factors
relating to thrombosis, such as fibro-
gen and blood viscosity, are more
strongly predictive of coronary heart
disease than are cholesterol levels (35).
The risk of coronary heart disease of
individuals in the top quintile of choles-
terol levels is twice that of those in the
lowest quintile. Using blood clotting
measurements, the risk of the highest
quintile suffering from coronary heart
disease was 4-5 times that of the
lowest.

The earliest evidence that physi-
cal activity may protect against coro-
nary heart disease was provided some
years ago by a classic study among
London bus drivers and conductors
which found that conductors of double
deckers had substantially fewer heart
attacks than drivers. Similarly it was
found that postmen had fewer heart
attacks than telephonists and post
office clerks (36). Increased physical
activity has also been found to raise
the proportion of the protective HDL
lipoproteins (37).

The benefits of exercise in heart
disease prevention have been disputed
and it has been suggested that exercise
may play only a minor role compared
with the risks of hyperlipidaemia,
smoking and hypertension. Some
advocate vigorous aerobic exercise (38)
whereas another group found an
almost linear benefit from increasing
energy expenditure, with lower levels of
exertion being protective, if sufficient
time was spent exercising (39).

The value of exercise receives
support from the finding that the inci-
dence of coronary heart disease [alls
with increasing energy intake and this
increase in energy intake is probably a
reflection of increased activity, because
the effect is independent of age and sex
and is not an artifact of not smoking.
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Futhermore, reduced energy intake
seems to result from generally lower
food intake overall rather than a
reduced consumption of a few specific
nutrients of foods (40).

Physical activity and exercise have
benefits other than preventing a future
coronary event. Walking or cycling to
work and using the stairs instead of
the lift not only benefit the heart and
improve bone mass, but also benefit
the environment. The extent of physi-
cal activity will largely depend on the
use of leisure time. The UK Health
Education Authority recently recom-
mended three 20 - minute bouts of
vigorous exercise a week.

One of the features associated
with living in cities is stress. This is
not stress for survival in the physical
sense but stress brought about by the
urge to achieve. It is known that stress
in the office can affect the blood choles-
terol level. However, a recent report in
the London Times (31 July 1991) cited
research finding that corporate fitness
programmes aimed at creating lean,
mean decision makers are more or less
a waste of time and that exercise
makes you no more able to resist stress
of a psychological nature. This may or
may not be true but there can be no
doubt that physical activity increases
the capacity to resist physical stress if
not psychological stress.

Conclusions

Urbanisation and economic devel-
opment are associated with diminish-
ing occupational physical activity but it
seems that the increase in leisure time
activity has not been large enough to
counterbalance the decreased energy
expenditure at work.

Likewise a reduction in energy
intake does not seem to match the
decrease in occupational and leisure
activity so that the adiposity of adults
and children has increased. In the
former East Germany, for example,



rapidly improving living standards and
other social policy changes resulted in
a more sedentary lifestyle, overnutri-
tion, and increasing rates of non-
communicable disease mortality and

morbidity (41).

Perhaps more effort

should be put into increasing nutrition
knowledge and encouraging more
leisure time physical activity, especially
in the towns and cities.
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Introduction

This paper addresses the impor-
tance of food processing in meeting this
objective, where the term food process-
ing includes all those activities which
are necessary to modify raw materials
into a stable product. These include
post-harvest storage, slaughtering,
milling, drying, freezing, canning,
chemical preservation, smoking, salt-
ing, fermentation and so on. The topic
is addressed from the macroscopic
viewpoint recognising that although
nutrition is more and more recognised
as a separate entity it is, and always
will remain, multidisciplinary (1), devel-
oping the thesis that to supply the
requisite nutrients to populations
which are both increasing in numbers
and also becoming more urbanised, it
is necessary not only to improve
production, but also to develop effective
processing of foods so that they can be
stored and distributed safely to the
expanding population centres. Much
effort is often directed at increasing
food production and the establishment
of the International Agricultural
Research Centres has resulted in enor-
mous benefits not only in relation to
production, but also in the area of food
science (2). Less emphasis has been
devoted to developing food processing
and distribution (3). The paper gives
some indication of population growth,
geographic movements, food require-
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ments, changes which are occurring
through food processing as it relates
both to extending shelf life of existing
products and the introduction of alter-
native products. Also the impact of all
these activities on nutritional status
since the nutritional condition of a
population and the causes of problems
depend on among other things, the
environmental characteristics of the
community (4).

Population growth trends

The human population is growing
rapidly. In the next twenty years it is
estimated that the world population
will rise from 5,300 million to 7,200
million. This is an increase of 36%. At
the same time it is anticipated that the
urban population of the world will
reach 3,600 million, a rise of 62% from
the 2,200 million city dwellers in 1990
{5). In stating these percentage trends,
it is nevertheless important to point out
that in terms of actual numbers the
agricultural population in the region is
increasing. The ratio of arable and
permanently cropped land to agricul-
tural population has declined from
0.34 ha/caput in 1961 to 0.27
ha/caput in 1987 (6). These figures
simply serve to confirm the absolute
need to improve both the cropping effi-
ciency and the capability of transform-
ing raw materials into sound products
with good shelf-life which are capable



of storage and transportation. The
concept of value addition is important
to increase income. Also, the need to
look to importation of some of the food

supply.

Food requirements and availability

In terms of kilocalories per head
per day, food availability for the trien-
nium 1984-86 has been compared with
the national requirements of countries
within the Asia-Pacific region (7). The
increase in the weighted average of the
kilocalorie availability is an important
achievement for the developing coun-
tries in comparison with the triennium
1974-76 when the figure was 12% less.
Variation however exists, both across
countries and within countries.

A published summary by FAO of
the dietary position is that the diets of
most of the people in the Asia-Pacific
region are rich in cereals and/or
starchy roots and tubers, fair in fruit
and vegetables, low in added fats,
animal products and pulses and beans
(8). From these proportions it is possi-
ble to estimate quantities of different
food commodities which must be
produced or imported into a country to
shift the present focus of food and agri-
culture planning from mere food self-
sufficiency to nutritional adequacy.

In relation to the consumption of
these commodities as food products or
prepared dishes three points are worth
mentioning (3). The first point is that
in the country about 50% of food
consumed in the home is home
produced, whereas in the city it drops
to 10%. The second point is that
research has shown that when people
move from one environment to another
they tend to maintain as much of their
traditional values of food selection as is
possible. This can be very difficult to
achieve. An important goal of modern
food technology therefore needs to be
the development of products which
duplicate traditional foods yet provide
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them in a nutritious and safe form that
people can afford. The third point is
that people eat to satisfy their wants
rather than their needs. Palatability
and emotional satisfaction are of
primary importance and nutrition of
secondary concern.

Food processing industry

As well as its positive influence
on maximising the use of raw materials
and provision of finished products
capable of distribution over large
distance, food processing has been
identified as a industry which has high
potential for boosting the economies of
agriculturally-based countries. Some
opportunities related to export while
others are through tapping internal
potential (6).

Agro-industry has traditionally
been characterised by the dominance
of thousands of small-scale, traditional
units. More recently large international
companies have made investments.
Many techniques have been developed
and are in regular use. These include
chilling, freezing, heating, dehydration
and use of chemicals. In the developed
world much controversy exists about
the use of food additives to preserve,
modify, flavour and enrich foods.
There is however little evidence that
food additives represent a significant
risk to health and they make a useful
contribution to the provision of safe
nutritious food.

The Asian Productivity Organisa-
tion reported the results of a Multi-
Country Study Mission on the Food
Processing Industry in October 1990
(9). One of the objectives of the study
was to assess the current status of the
food processing industry in member
countries. Many parallels amongst the
participants were noted both in terms
of opportunities and problems created
by food processing.

Traditional foods were found to be
diverse. Consumption trends in general



related to socio-economic level in each
country and in particular to the family
unit. In general as a country develops,
a shift from consumption of traditional
foods (eg rice and vegetables) to West-
ern-type foods (eg wheat-based prod-
ucts, eggs, meat and milk) is likely to
take place.

Most countries represented were
still very much an agro-based enter-
prise. For most, the beginning of the
food processing venture centred around
the utilisation of domestically available
agricultural and fishery raw materials
such as rice, vegetables, fruits, tea,
sugarine, coconut oil, oil palm and
seafoods.

Western-style products such as
processed meat, eggs and bread have
brought about the need to establish
modern processing plants. In turn this
has led to an increase in imported raw
materials. In traditional factories,
processing is generally manual, batch
type and with simple equipment
designed and fabricated locally. There
is little or no Research or Development.
Government and/or foreign aid is
usually called upon to modernise facili-
ties. In contrast, the majority of
modern plants are owned by large
companies which use readily available
raw materials. Factories are well
designed, highly automated and with
strict quality control. R & D activities
occur, thereby guaranteeing greater
product safety and new product inno-
vation. Problems have been generally
identified as supply of raw materials,
infrastructure, equipment and human
resources, particularly shortage of
skilled labour.

In relation to Research and
Development participants particularly
expressed the need for government
involvement in this activity. Overall it
has been noted that statistical data
and information on food processing in
the Asia-Pacific region is not well devel-
oped and that there is a need to
complete this information.
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Involvement of University of New
South Wales

The University of New South
Wales makes a contribution through
the provision of some food technolo-
gists to the area and some research
work done within the region. Many
students are from the Asia-Pacific
region. While our teaching covers all
stages along the food chain, our
main research emphasis is in the areas
post-harvest storage to usage.
Postharvest losses are a basic problem
in all countries but particularly in
those which are developing their agri-
cultural practices. They can substan-
tially affect food availability and they
are estimated to claim at least 10% in
grains, legumes and fish and 20% in
starchy staples. Within our University,
on the fruit and vegetable side, we have
a strong post-harvest unit. As well as
work within the University, extension
activity is performed directly within
countries in the region such as assist-
ing in the establishment of post-
harvest centres at key fruit and
vegetable production centres at agricul-
tural colleges, universities and depart-
ments of agriculture. Other activities
include developing computer
programmes which are capable of
adaptation for the optimal storage of a
wide range of cereal and nut crops.
Problems have been addressed in rela-
tion to In-store drying in Malaysia and
Drying of Grains in humid tropics
including Thailand and Philippines.
Processing by drying is necessary to
avoid development of potentially
carcinogenic mycotoxins by naturally
occurring fungi. Another project
related to Improved Processing Systems
for Dried Fish. It is an example of
technology which fits the traditional
culture of the society to supply an
important part of the essential protein
component of the nutrition.

Lessons to be learned

Some of the changes which are

11



happening, or are likely to happen in
countries in transition have already
happened in countries such as Japan
during the 20th century (10). Since the
start of the century when rice was
central to agricultural production there
has been an adoption of Western-style
processed foods, followed by strong
urban development, and more recently
a drive for health and safety in the food
intake. In the last thirty years, trends
indicate an increase in fats/oils
coupled with an increase in energy. If
the figures level off at this point they
are very close to the range which is
considered to be desirable. The aver-
age intake of each nutrient in Japan is
fairly good compared with the recom-
mended level, except a little shortage of
calcium and iron (11). The present
health condition of the Japanese people
is fairly satisfactory demonstrating the
largest longevity in the world. Clearly
countries, where societies are in transi-
tion, will watch the trends and through
educative processes inform their popu-
lation of the adjustments to the
balance which is occurring so that it
approaches the optimum.

Discussion

In 1989 the European Journal of
Clinical Nutrition pointed out that the
many associations of the Council of the
International Union of Nutritional
Sciences (IUNS) did not yet include
collaboration with a group representing
the Food Processing Industry (FPI) (12).
Many potential areas for collaboration
between the food processing industry
and the International Union of Nutri-
tion Sciences were noted and it would
certainly be worthwhile revisiting these
recommendations.

In preparing the Joint FAO/WHO
Framework Paper “Meeting the Nutri-
tional Challenge” the authors rightly
point out that to make lasting improve-
ments in nutrition, action will be
required by communities, national
governments, bilateral agencies, inter-

national organisations and the private
sector (13). Of the important discus-
sion points this paper has focused on
the value of food processing to improve
household food security. This involves
not only the food industry but all the
these groups.

Conclusion

As the impact of population
growth and rapid wurbanisation
continue to bring about significant
changes to lifestyles of Asian popula-
tions, so greater demands will be
placed on global food processing and
distribution systems to provide urban
consumer with safe nutritious food.
This paper has aimed to underline that
food research and development needs
to be maintained at a high level to
ensure that the technical skills are
available to improve all stages of the
food system. An increased number of
trained scientists and technologists
within their own countries will lead not
only to better food production, but also
to advances in storage, processing,
preservation and distribution, so as to
maximise output from the food system.
These steps are all esential to achieve
the goal of good health through provi-
sion of a good dietery intake which
meets all of the body’s energy and
nutrient needs. However, food process-
ing has to move in harmony with the
nutritional needs of the consumers as
well as their wants. It is only by there
being a close union and a continuing
dialogue that the agro/processing
industries will produce the required
stable products in the appropriate
proportions, which both taste good and
provide the required nutrients.
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Introduction

Nutritional epidemiology is defined
as the study of the nutritional determi-
nants of disease, health outcome or
nutritional status (broadly grouped and
referred to as outcome measures).
Classically epidemiological research
has three aims:

1. to describe the distribution and
size of outcome measure problems
in human population;

2. to elucidate aetiology of outcomes,
to determine cause-effect relation-
ships between exposures and
outcomes; and '

3. to provide information necessary to
manage and plan services for the
prevention, control, and treatment
of public health outcomes.

The primary objective in nutritional
epidemiology research is to further our
understanding aboutl cause-effect rela-
tionships. It is not possible to reliably
inform the policy makers about the
best strategies to prevent illness and
improve health, unless the research
that is used to make these decisions is
of the highest quality: where due
consideration is given to all the impor-
tant design and interpretation factors
which influence the validity of the data.

Nutrition is a very complex expo-
sure to measure and to understand the
potential for complex interaction that
exist within eating patterns and subse-

608

quent availability of substrates and co-
factors at the level of function at
tissues or cells requires an under-
standing of whole body metabolism. It
is also important to consider the wider
social, cultural, and economic environ-
ment in which the individual meets (or
not) his or her metabolic demands.
Because diet-disease relationships are
so complex it is important that the
expertise in nutirion and epidemiology
are brought together so that important
public health problems related to diet
can be studied in the best possible
way.

In summary a nutritional epidemio-
logical approach provides:

1. a framework in which research on
important public health issues can
be undertaken to provide the infor-
mation necessary to formulate
policy:

2. a framework which provides for
flexibility to address the changing
public health priorities in a country
or region; and

3. a practical approach to the design
and completion of research.

The approach aims to consider the
important theoretical issues in the light
of how this affects study design, the
validity and reliability of the informa-
tion which is obtained, and how the
data are interpreted in the light of the
effects of chance, bias and
conlounders.



The theoretical difliculties raised in
the presentation should be seen in the
light of seeking ways to improve what is
already being done, rather than saying
it is not possible to do it. I believe that
the principles of nutritional epidemiol-
ogy are relevant to the study of prob-
lems of both inadequacy and excess,
and that whatever the study question
the best possible approach should be
taken.

Measures of exposure-outcome

In deciding how to approach a
particular problem, it is important to
set up a clear testable question that the
research seeks to address. The more
specific this question the more likely
that the relevant exposure and
outcome of interest can be defined.
Exposure measures can be diet
assessed at the national, household or
individual level, anthropometry,
biochemical measures, clinical
measures, vital statistics or other indi-
vidual characteristics. If the exposure
of interest is nutritional status it is
important to consider that nutritional
status can be assessed using dietary,
biochemical, anthropometric and clini-
cal measures and in broad terms using
vital statistics. The information that
each of these measures of nutritional
status provides may not be compara-
ble. Anthropometric measures of nutri-
tional status are very commonly used
in nutritional epidemiology studies
because they are considered to be rela-
tively simple to collect with reasonable
precision. Where resources are limited
they may be the only measure of expo-
sure that can be obtained. However,
because, for example, there are many
factors beside food intake that may
affect body weight it may be misleading
to equate anthropometric measures
with measures of food and nutrient
intake. The term diet includes food,
drink, and non-food items, and the
components of food, both nutritional
and non-nutritional. The concern may
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be for example, with food security
where the relevant exposure measure is
the amount of food available to the
household or for example the-concern
may be with the amount of vitamin A in
the diet.

The outcome measure is not always
a disease (morbidity or mortality) end-
point, it may be individual diet,
comparison with some reference stan-
dard such as an RDA, anthropometry,
physiological measures (for example,
blood pressure) or biochemical
measures.

The aim is to measure the exposure
and outcome measures of interest with
required accuracy. The exposure and
outcome measures can be measured in
a variety of ways and the selection of
an appropriate method and the correct
use of that method must be considered
at the design stage. It is vital to have a
detailed protocol which is followed in
the same way in all subjects in the
study to avoid differential biases in
data collection. If an inaccurate
measure of exposure is used then the
wrong estimate of effect of that expo-
sure on the outcome of interest will be
obtained. Prior to commencing the
study the validity and reliability of the
measures used, both of exposure and
outcome, must be determined.

Confounding and effect-modifiers

In interpreting any exposure-
outcome relationship it is important to
take account of the other factors which
may influence that relationship. If
potential confounders and analysis, or
considered in the design of the studies
it is very likely that misleading expo-
sure-outcome relationships will be
inferred. Confounding factors need to
be measured with the same accuracy
as the key exposure measure; using an
incorrect estimate of the confounder
will result in an incorrect adjustment
for its effect on the exposure-outcome
relationship.



Study design

Epidemiological studies can be
divided in a variety of ways. I find it
most helpful to consider studies as
being either observational or experi-
mental and within each of these broad
groups studies can either be based on
populations or individuals as the unit
of study. In observational studies the
relationship between exposure and
outcome is observed, whereas in exper-
imental studies the investigator alters
an exposure and assesses the effect of
that change on outcome.

Ecological studies are observational
studies conducted using data collected
at a national or household level, but
not at an individual level. Cross-
sectional, case-control and cohort stud-
ies are all observational studies where
individuals are studied. Observational
studies are sometimes divided into
descriptive (ecological and cross-
sectional studies) and analytical (case-
control and cohort) studies.

Experimental studies in popula-
tions are called community trials,
whereas experiments in individuals are
called either field or clinical trials.

Each study design has strengths
and weaknesses and the choice of the
best study design to use depends on
the state of knowledge in the field of
study, the question that is being asked
and also on practical considerations
such as time and money. However, for
each type of study there are important
specific design implications which need
to be considered. It should also be
borne in mind that not all types of
study design are the same and the
strength of causal inferences that can
be drawn from ecological studies for
example is not the same as that which
can be drawn from a well-controlled
experiment.

The requirements for measuring
diet in these different sorts of studies
differ; these issues will be discussed
elsewhere in this Symposium.
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Interpretation of nutritional
epidemiological studies

Having designed and conducted the
study in the best possible way and in
strict compliance with the research
protocol, the investigator has to inter-
pret the information obtained. It is
important to consider the effects of
chance, bias and confounding on the
exposure-outcome relationship that
has been found.

In assessing the findings the inves-
tigator needs to know whether the
results obtained could have occurred
by chance alone. This can be tested by
hypothesis testing or by reference to
confidence intervals. The ability to
detect a true relationship Is affected by
the accuracy of measurements and the
number of subjects in the study. If the
investigation finds not statistically
significant difference it is important to
consider whether this is due to there
being no effect or because the study
design was compromised in some way
or because the study was too small.

The potential for bias must always
be considered when interpreting stud-
ies. There are many potential sources
of bias at all stages of the process of
completing the research from subject
recruitment through to analysis. Of
prime concern is differential bias
between groups in the study. For
example, in a case-control study if diet
is assessed more completely in cases
than controls a differential assessment
of exposure and therefore of the effect
of the exposure on the outcome will be
obtained. It is also important to
consider the effects of potential
confounders.

In interpreting the study it is also
important to consider whether it is
reasonable to generalise from the
present sample to other populations.

Summary

A nutritional epidemiological



approach can be a very useful way
to address research questions aimed
at understanding cause-effect relation-
ships. The design of nutritional
epidemiological research starts from a
clear definition of the study question of
interest, clarification of the study
design to use, a clear articulation of the
study protocol and the adherence to
that protocol. The measures that are
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taken should be accurate and reliable
and the likely error in these measures
should be assessed so that the affects
of misclassification can be taken into
account.

Used carefully, a nutritional
epidemiological approach can play an
important part in informing public
health policy.
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Introduction

It is important that we discuss
together the issue of measurement
error in nutritional epidemiology,
because understanding it makes us
better technically for working in
epidemiology, and improves the quality
of our final product. The region of Asia
and the Pacific is composed of diverse
societies and ecosystems, from the
highly-industrialised countries of
Japan and the Republic of Korea and
the enclaves of industry and finance in
Singapore and Hong Kong, to the tran-
sitional nations of Malaysia and China,
to the still largely rural, largely agrar-
ian, and largely poor regions of the
Indian subcontinent, of Indo-China
and of the archipelago nations of
Indonesia and the Philippines. The
great majority of the population,
however, lives in the latter two regions
(transitional and less-developed), char-
acterised by limited resources for
health or for the study of health. Thus,
the relevance of nutritional epidemiol-
ogy to the majority is its relevance to
resolving the nutritional problems of
the poor.

Despite the povery of the Asian
countries, its health sciences cannot
afford to succumb to the poverty. There
is a pernicious proposition in some
circles that espouses that almost any
level and grade of competence is sulffi-

612

cient for the study of less-developed
countries. The syllogism might be
stated: “First class science for First
World countries; Third class science for
Third World countries. We must reject
such notions and insist on maximising
competence in our epidemiologists and
excellence in our epidemiology. Some
would argue that we do not have the
luxury for high quality epidemiology in
less-developed countries; I would argue
we do not have the luxury not to have
the highest quality. At the least, poor
epidemiology will waste money; at the
worst, it will result in wasted lives.

On the nature of nutritional
epidemiology

There exists a growing debate on
the definition and scope of the term:
“Nutritional Epidemiology”. The debate
does not rage so much within the
industrialised nations but at the inter-
face of the more affluent and the less
previleged nations and populations. In
the most generic sense, epidemiology is
the study of the origins and the trans-
mission of diseases in populations.
Given possibilities for prevention and
therapy, it also embraces the monitor-
ing of health-related interventions.

When poor, underdeveloped coun-
tries with underprivileged populations
are considered, it is not necessary to
discard concerns for diet and health,



but rather balance them with the more
important problems of nutrition. The
priority is logically going to be on nutri-
ent deficiency and nutritional imbal-
ance, rather than on dietary excess.
The urgency of the battle to overcome
food insecurity and deficiency states
supercedes the longer-range objective
to reduce the prevalence of chronic and
degenerative diseases (1.2).

In addition, one must go beyond
the dietary paradigm, per se, when one
considers the determinants of nutri-
tional status. It is not only the nutri-
ents not consumed, but the nutrients
not absorbed, not retained, not utilised
or lost in excessive amounts, that can
lead to deficiency states (3). Environ-
mental and psychosocial causes can be
at the root of nutrient depletion. Thus,
nutrient deficiency syndromes can be
rampant where individuals' intakes of
the specific nutrients in the diet are
apparently adequate to meet ordinary
nutritional needs.

Hence, it is in the interest of the
solution of problems affecting the less-
developed countries of Asia, and the
rest of the globe, to maintain a more
ample definition of nutritional epidemi-
ology as “epidemiology in service to
understanding abnormal human nutri-
tion to find ways ol improving human
nutriture”, rather than the more
restrictive (and First World relevant)
definition as “diet and health”. In this
broader context, nutritional epidemiol-
ogy will pursue issues such as:

1. The description of the prevalence
and pattern of abnormal nutrition

in populations.

The causes and determinants
(dietary, environmental, genetic,
psychosocial) of altered nutrition.

The surveillance of sentinel popula-
tions for changes in nutritional
status or the factors that influence
it.

The monitoring of nutritional
responses to intervention aimed at
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improving nutrition directly or at
reducing factors that interfere
with adequate nutrition in popula-
tions.

On the nature of measurement
error

Error is an indelible fact of life in
all nfeasurements in research and in
clinical practice. There is no more an
error-free measure or index than there
is a “free lunch.” Thus, in epidemiology,
as in other disciplines, one must come
to terms with and come to live with the
fact of error (4).

Causal, inference and
observational/experimental design

The issue of causality is central
to all of epidemiology as the prevention
of disease, disability or dysfunction is
related to the elements that cause
them. In epidemiology, the search for
causalily traditionally begins with the
paradigm of “host, agent, exposure.”
The host is the individual potentially
susceptible to being affected; the agent
is the factor of causation; but a suffi-
cient duration and intensity of expo-
sure between agent and susceptible
host must occur to cause illness.

Associations are relationships
between or among variables which has
a probability of occurring in conjunc-
tion greater than chance. The fact of an
association in no way implies causality
i.e, that one variable produced the
outcome for the other variable. Three
types of planned epidemiological study
designs are recognised: (a) cross-
sectional study; (b) longitudinal study:;
and (¢) intervention trial.

In a cross-sectional design, vari-
ables are measured in a population at
a specific point in time for each partici-
pating subject and only one set of data
are gathered. If multiple measurements
are made, they are averaged to provide
a single value for the person. It is the
least expensive of all studies to under-



take, and the easiest to assure enrol-
ment and compliance, but only the
existence or absence of assocjation can
be concluded. It is impossible to
impute causality based purely on
cross-sectional associations.

In longitudinal studies, a cohort of
individuals are measured sequentially
over time to determine a series of vari-
ables. No external changes are applied,
but the natural alterations in the vari-
ables can be assessed and associations
tested for. Since the sequence of rela-
tionships is known, the direction of
effect can be determined in longitudinal
studies. This, however, still does not
prove causality, since the longitudinal
association may, in fact, be caused by
another factor that was not measured
in the study.

Finally, an intervention study is a
variant of the longitudinal study in
which the exposure to an agent is
controlled. Ethically, only a potentially
protective (therapeutic or preventive)
agents can be applied or only a poten-
tially noxious agent, a placebo group or
a non-intervened subcohort should be
included. This is the most expensive
and complex format to maintain, but it
is the design that provides the most
power to determine causality.

The nature of variables in
nutritional epidemiology

In the descriptive aspects of nutri-
tional epidemiology in which prevalence
and incidences are of prime interest,
any measurable variable related to
nutrition (dietary intake, nutritional
status, health, function) can be
assessed. The demographic (age, sex,
ethnicity) and socioeconomic data
(income, education) are also conve-
niently included.

In the search for causal relation-
ships in nutritional epidemiology, the
most frequent exposure variables are:
(a) dietary intake (of a food, or a nutri-
ent, or a non-nutrient constituent) or
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(b) nutritional “insults” or status (defi-
ciency; marginal undernutrition;
marginal overnutrition; excess). The
outcome variables are can be related to
other aspects of nutritional status,
some aspect of health status, or physi-
ological or cognitive functioning.

Precision and accuracy of
measurements

The fundamental considerations in
measurement error relate to two impor-
tant terms: accuracy and precision.
Accuracy is the degree to which a
measure gets the correct answer, as
compared to a “gold standard”. Preci-
sion is the degree of reproducibility of
the measure for getting the same or a
similar value repeatedly. For studies of
prevalence, accuracy is crucial. For
seeking associations, precision is
usually the more critical quality of
epidemiological.

Consequences of measurement
errors

When the error is one of accuracy,
a misclassification error is likely to
occur (5). When imprecision is the
error, an instability of response is likely
to be perceived. If the understanding of
disease causality or the nature of biol-
ogy is the goal, both misclassification
and instability act against the finding
of a true association when a true asso-
ciation exists. For instance, if one is
looking at malnourished and well-nour-
ished people in relation to adequate or
inadequate nutrient intake as the expo-
sure, there is obvious implication for
the reliability of the association test if
persons are misdiagnosed as malnour-
ished and vice versa, or if dietary
intake estimates over- or underesti-
mate true intake. In such a circum-
stance, a true association of inadequate
intake as an exposure predicting nutri-
ent deficiency may be totally missed.

Conclusion

To be a good nutritional epidemiol-
ogist, one must first be a good epidemi-
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ologist, with a command for the funda-
mental principles and the newer appli-
cations in epidemiology.

Nutritional epidemiology includes
the dietary exposure: chronic disease
paradigm, but in addition — especially
in the Third World countries — it
embraces issues of nutritional defi-
ciency surveillance and intervention
programme monitoring.

All measurements in science
involve error. In nutritional epidemiol-
ogy, one must be aware of: (a) sources
of error; (b) consequences of error for
finding associations; and (c) the toler-
ance for error of a specific inquiry.

The principal errors to be
concerned with in nutritional epidemi-
ology are related to accuracy, i.e.
getting the correct answer, and preci-
sion, i.e. reproducibility and stability of
the measure. For relative risk assess-
ment both types of error are important;
for regression analyses, precision is
more important than accuracy. Finally,
sampling error, i.e. the inclusion of

biased and non-representative subpop-
ulations, is another source of errors
that influences the ability to uncover
true associations.
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Introduction

From a clear articulation of the
study question follows a clarification of
the relevant study design and choices
for measuring the dietary exposure of
interest (1). The measure of dietary
exposure needs to be of required accu-
racy, and the final decision about the
method to be used may be influenced
by practical as well as theoretical
issues. For example, it may be that the
investigator would like to know in great
detail the vitamin A intake of an indi-
vidual, and chooses a very detailed
dietary history method, but finds that
because of the demands of the method
on the subject many people do not
complete the study thereby compromis-
ing the validity of the findings. It may
be better for the investigator to use a
less rigorous method, but one that can
be used by the subjects. Under these
circumstances the investigator then
needs to consider the effects of the
increased measurement error associ-
ated with the simpler method and
design and interpret the study accord-
ingly. Whatever method that is selected
it is important that it is used in the
same way in all subjects to avoid bias,
and that during the study the validity
and reliability of the measure is
assessed in the study sample.
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In designing studies which seek o
understand causality it is important to
consider the possible mechanisms by
which the diet affects the outcome. It is
also important to consider the
complexity of the dietary exposure.
Diets are eaten as a whole package and
the effects of one component in isola-
tion may be quite different from when
studied in the whole diet. Nutrients
may also interact, or the effective avail-
ability may be different at different
levels of other nutrients. It also may
not be reasonable to equate what is
measured in the diet with what is actu-
ally available at the functional level;
there is a need to consider the bioavail-
ability and bioequivalence. It is also
important to consider that the diet that
is eaten at present may not be the diet
that caused the disease and to under-
stand causality it is the diet that
caused the disease that is relevant.

Assessing dietary exposure

In an earlier presentation in this
Symposium, I described the different
types of study designs that are
commonly used in nutritional epidemi-
ology research, and the preferred
method of assessing dietary exposure
differs in each type of study. The
method of assessing diet must be



appropriate for the level of precision
required. It may be that the investiga-
tor is concerned with ascertaining the
group mean estimate and provided the
sample is large enough a relatively
simple measure of diet (such as a one-
day recall or one-day record) will give
an accurate estimate of the true sample
mean. However, the exact level of
intake for each individual will not be
accurately determined. The assumption
is that on the day of taking the dietary
record for example, some people will
over-report and others will under-
report their usual true intake, but that
on average the group mean will reflect
the true intake for the group. This
means that it is not possible to say at
the individual level that an individual's
intake is high or low, and therefore it is
not appropriate to use that measure to
rank that individual in the population.
If the investigator wants to ascertain
the individual’s true intake. a more
detailed method will be required, such
as a seven-day dietary record, where
within subject variability can be
assessed.

If the objective of the study is to
obtain nutrient intakes from the
dietary assessment, the investigator
must in some way convert the amounts
of foods eaten into levels of nutrients. It
is possible to obtain duplicates of
meals eaten and directly analyse the
nutrient content of the meal. This is
expensive and time consuming and in
most epidemiological studies the inves-
tigator relies on tables of the composi-
tion of foods to derive nutrient intakes.
The assumption must be made that the
food eaten (quality, preparation etc) is
similar to that from which the food
table values were derived. This may not
always be the case, and for some nutri-
ents reliable food tables do not exist.
Food tables do not exist for every coun-
try, and therefore assumptions must be
made about the validity of using for
example Indian tables in Bangladesh.
While it will be desirable to improve the
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quality of food table data bases, exist-
ing data can be used provided they are
used with consideration of the possible
weaknesses and providing that within
the study sample, there is not likely to
be any difference in the validity of the
assumption that the tables are appro-
priate (that is there is no bias).

Specific measure for different
study designs

In ecological studies dietary expo-
sure is assessed {rom data collected at
a national or household level, for exam-
ple using food balance sheets collated
by FAO, or in the UK using the house-
hold food survey. (2). These measures
are then compared with data collected
in the same study units such as for
example, rates of decayed, missing and
filled teeth, or national morbidity or
mortality data such as infant mortality
rates or rates of colon cancer. Caution
is required in drawing causal infer-
ences from these sorts of comparisons.
Data collected at national or household
level may mask important variation
within the sample, and may also miss
out important sources of foods. For
example in the household food survey
in the UK. consumption of foods eaten
outside the household are often not
included, and there is no allowance for
waste of food purchased. Correlation
between gross national product and
mortality across the study units is
often as strong as for food intake and
mortality, indicating that there is the
possibility that many other factors may
account for the association that is
reported (ie confounding factors can
not generally be assessed and adjusted
for in these studies). However, when
interpreted with caution, associations
seen at an ecological level can provide a
useful lead into potentially important
causal relationships which warrant
further in-depth study.

Cross-sectional (prevalence) studies
assess the relationship between expo-
sure and cutcome at one point in time,



This approach is very widely used
because results can be obtained rela-
tively quickly and cheaply. It is difficult
to draw causal inferences from these
studies as it is not possible to deter-
mine whether the exposure affected the
outcome or vice versa, and therefore it
is not possible to say that the exposure
caused the outcome. It is usually the
case that a group mean estimate of diet
is the required measure of exposure
and thus a one-day recall or record is
adequate, provided the sample is large
enough to reduce the standard error of
the group mean estimate to enable a
true difference in intakes to be
detected. Food frequency question-
naires and dietary histories are also
useful methods of assessing diet in
cross-sectional studies.

Case-control studies compare
persons with the outcome of interest
(cases) to persons without the outcome
of interest (controls or referent group).
The prevalence of past diet is measured
and from this, a risk ratio for the effect
of that measure is determined. Ideally
the measure of diet should cover the
period of time when the diet is believed
to cause the outcome to develop. There-
fore past diet, not the present diet is
the relevant exposure. If current diet is
used to estimate past diet it must be
assumed that diet has not changed
over time, and that if diet has changed
that the change is consistent between
cases and controls. For many diseases
this may not be the case and it is
possible that a bias wil occur. Most
commonly, diet is assessed by a food
frequency- questionnaire {asking about
patterns in the past) or a one-day recall
or record, if current diet is used as a
proxy for past diet.

Cohort studies start with defining
the exposure of subjects and then
follow these subjects up over time.
Dietary exposure needs to be measured
at baseline and at regular intervals
duringthe follow-up period. In large
cohort studies, the method of assessing
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the diet is usually a one-day recall or a
food frequency questionnaire. Both
methods can be completed by interview
or they can be self-administered. If they
are self-administered they need to be
carefully piloted in the study popula-
tion to ensure that they can be
completed reliably. It is also desirable
to assess the validity of the methods in
a sub-set of individuals in the same
study population.

Experimental studies set out to
modify the dietary exposure and assess
the effect on outcome. In community
trials it is not possible to assess dietary
intake at the individual level, and
routine data as in ecological studies is
often all that is available to assess
compliance. It is now becoming more
common in community trials to assess
compliance in a sub-set of individuals.
In clinical or field trials, where individ-
uals are followed in great detail, a very
accurate assessment of diet is required
at baseline and during the study.

Use of biomarkers to ascertain
exposure

Because of the difficulties of
measuring diet in epidemiological stud-
ies, investigators have increasingly
turned to biomarkers of intake. A
biomarker may be considered to be any
biological material taken from the body
in which it is possible to measure a
level of a nutrient (or exposure, suscep-
tibility or outcome). The assumption is
that the level of a nutrient measured in
a tissue sample will be a more objective
assessment of intake than what is
recorded by the subject. Markers are
also used to check on the validity of
dietary assessment methods as well as
to check on compliance in experimental
(intervention) studies.

Most commonly biomarkers are
taken from blood, urine, fat and faeces,
but other cells and tissues have been
used (for example, skin, cheek cells, toe
nails, hair, breast milk). Whatever cells



are used it is important to consider
that there will be measurement error in
any assay that is undertaken, and that
there is also potential for bias (for
example in response rates where blood
samples are required). It is essential,
therefore to assess the reliability of the
methods used to ascertain the tissue
levels. Quality control needs to be
considered and reported (present coeffi-
cients of variation on repeat measures).

It is also vital to consider the
nature of the relationship between the
marker and nutrient intake. It is
commonly assumed that this is a
simple linear relationship, the more in
the diet the more in the blood. This
may be true for some nutrients, but it
is not likely to be true for most. For
example blood vitamin A levels do not
increase above a certain level of intake.
It is therefore important to know the
range of intake of the nutrient of inter-
est and determine whether in that
range blood levels will be sensitive to
differences in intake. It may be that at
different levels of intake, different
markers may be more appropriate. For
example buffy coat vitamin C may be
appropriate at low intakes and urinary
levels more sensitive at higher intakes.

[t is also important to consider
whether the turnover of the nutrient
under investigation in the tissue being
used relates to the relevant time {rame
for assessing intake. If for example
there is a rapid turnover, and a
measure of longer term intake is
required, the marker may not be appro-
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priate. Further the level of the marker
in blood, for example, may be influ-
enced by other nutrients or the physio-
logical state of the subject.

Summary

Dietary exposure can be measured
in,a variety of ways and the optimal
method will depend on the study in
question. Different types of study
designs require different methods of
assessing diet. In all studies, it is
essential to have an indication of the
validity and reliability of the measures,
to assess measurement error and the
likely degree of misclassification. Once
a study protocol is established, all
subjects should pass through the study
in the same way.

Biomarkers are a useful support to
assessing dietary exposures, but need
to be used with caution to ensure that
they are relevant to the exposure of
interest.
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Introduction

To address this topic I will look at
the field of epidemiology in terins of
what it has to offer the practising nutri-
tionist, particularly somebody involved
in delivering programmes, or in plan-
ning and policy formulation related to
nutrition problems in the community.

Epidemiology is defined as the
“study of the determinants and distri-
bution of disease in human popula-
tions”. Nutritional epidemiology applies
this to nutritional problems. Textbooks
of epidemiology often talk about the
uses of epidemiology in terms of
descriptive epidemiology, analytic
epidemiology and intervention studies.

Descriptive epidemiology is mainly
concerned with describing who has the
nutrition problem, where they are
located. at what time of the year and
under what circumstances it occurs.
this is central to any nutrition
programme where we need to describe
the extent of the problem that we are
dealing with, define who our target
group is, and to set priorities. Olten we
use clinic data to do this, or routine
reports, or special surveys. The
epidemiological issues of bias, chance,
and confounding apply as much to
these types of data as they do to more
rigorous studies.

Analytic epidemiology aims to
establish whether or not there is a
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causal link between a particular expo-
sure and an outcome. In the context of
policy and planning, for example, we
might want to determine whether or
not an increase in cash cropping in a
province causes a change in diet and
subsequently the rate of malnutrition.
For program development, we might
want to determine the behaviours lead-
ing to the development of vitamin A
deficiency in children. These normally
involve carrying outl special studies
such as a cohort or a case control
study.

Finally, there are intervention stud-
ies. These aim to assess the impact or
the effect of a programme that has
been implemented. Rigorous
programme evaluatlions are becoming
more and more important in the
current economic environment where
we are being asked to justify our
programmes and demonstrate to fund-
ing agencies that they are not wasting
their money.

From this brief overview, it is clear
that much of what epidemiology deals
with can be directly applied to
strengthen the development, imple-
mentation and evaluation of nutrition
programmes and policies. However,
because we are dealing with nutrition
there are a [ew special problems, and
this is what helps to deline nutritional
epidemiology.



The first issue is that nutrition, or
nutritional status is difficult to
measure directly, and so we use a
series of nutritional indicators. The
second is that in the course of our
work we use these indicators in a vari-
ety of ways. The third is that malnutri-
tion, both over- and undernutrition can
be the outcome of many factors that
operate at the level of the community,
or the household, or the individual. As
a result nutrition programmes and
policies are often inter-sectoral, and
nutrition studies inter-disciplinary.

Methods of nutritional assessment

Methods of nutritional assessment
in common use include: dietary assess-
ment, laboratory measures, anthro-
pometry, physical activity or fitness,
immune response, behavioural assess-
ment, clinical assessment.

FEach of these can be used to
provide a range of indicators that
reflect nutritional status. Dietary
assessment, for example, can be
expressed in terms of kilocalories or
gramess of intake per day, percent
adequacy, or a measure of dietary
diversity. Biochemical measures can
reflect the level of body stores of a
nutrient, the level in body fluids or
some functional change. Anthropome-
try, the most commonly used method
of nutritional assessment. is the basis
for measures of wasting, stunting,
underweight, obesity and so on. While
these are all indicators of nutritional
status, each of the indicators measures
dilferent things and, in epidemiological
terms, have different validity, reliabil-
ity, sensitivity and specificity.

Validity refers to how closely the
measure reflects what we actually want
to measure. For example, to measure
the change in nutritional status in the
children of a community over a period
of several years, height-for-age would
be a valid indicator because it reflects
long term nutritional status. But
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weight-for-height would have poor
validity because it is very susceptible to
short-term changes and so it reflects
other things.

Reliability refers to how well the
measurement can be repeated. If the
reliability is not high there will be a lot
of error in the assessment.

Sensitivity refers to how well we
can identify those that are truly
malnourished — the proportion of
those that we call malnourished that
are truly malnourished. We want this
to be high, particularly if not being
given treatment carries a high risk.

Specificity is a measure of how well
our indicator or method of assessment
identifies healthy people as being
healthy. We want this to be high,
particularly if the treatment has some
risk associated with it, or is particu-
larly expensive.

The characteristics determine how
useful the indicators are for use in
describing the nutrition problem of a
community, selecting people for treat-
ment, for use in programs, in special
studies and evaluations.

Uses of the indicators

Taking this a step further, the indi-
cators are also used in various ways.
For example:

a. screening individuals to prevent
malnutrition, as in growth monitor-
ing — we want the indicator to
predict malnutrition;

b. diagnosing malnutrition — we want
an indicator to predict risk, or
predict some benefit [rom the treat-
ment;

c. equity — to rank areas according to
how far the population is away
[rom some ideal or normal value;

d. for evaluating a treatment or inter-
vention — we want an indicator
that will respond to the treatment.
For example, weight change would



be a better indicator of short-term
changes in protein-energy status in
children than is height change.

The “best” indicator will depend on
the purpose. The indicator that is most
appropriate for identifying those at
highest risk may be different than that
which is best for defining greatest
benefit or response. Thus, there is no
single indicator that will be appropriate
for all purposes, and one needs an
understanding of the characteristics of
the indicators in order to choose the
best one for a particular purpose. This
is an important area in the study of
nutritional epidemiology.

Community nutrition activities
depend on the nature of the
problem

In the context of community nutri-
tion we are presented with some special
challenges because of the nature of the
nutrition problems. Malnutrition may
be a result of shortage of food at the
community level, for example, due to
agricultural problems. It may be a
result of individual households not
having access to adequate quantity or
quality of food, for example due to
poverty. Or it may be a result of the
way that food is distributed within the
household, or personal choice. The
content of our programmes depends on
the constraint that is causing the prob-
lem.

If we are concerned with predicting
malnutrition so that we can take steps
to prevent the malnutrition, or to iden-
tify those most at risk so that we can
target programmes, then it may be that
the best indicators to use are not even
those that assess nutritional status.

Because of this, nutritional surveil-
lance systems, for example, need to
consider a range of indicators, often
using information that comes from
outside the health sector. Epidemiology
gives us a way of assessing the charac-
teristics of these indicators and the
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sources of the information, and of
deciding how useful they are for this
purpose.

Finally, nutritional epidemiology
needs to be seen in the context of what
the nutritionist, planner or policy
maker is trying to accomplish — that
is, they are trying to reduce the levels
of current malnutrition, and to prevent
the occurrence of future malnutrition.
An epidemiological approach can help
to understand some dimensions of the
problem — who, where, when and why
in quantitative terms, and to evaluate if
the programme is working as expected.
However, this approach has some limi-
tation when we are talking about the
behaviour of the population. This is
relevant to some analytic studies where
we are trying to establish a causal link
between attitudes and behaviours and
nutritional outcomes; or for example,
in the context of an evaluation where
we need to know what factors are influ-
encing compliance in the program, why
some people participate and others do
not. These types of questions are better
addressed by qualitative methods.
Consequently, I would argue that while
nutritionists have a lot to gain by train-
ing in nutritional epidemiology, it needs
to be seen in the context of training in
a range of approaches to assessing
nutritional problems. What is needed is
for nutrition workers to be able to
choose from a range of approaches and
methods for assessing and addressing
the problems.

Summary

1. Nutritionists can benefit from
better use of epidemiologic princi-

ples and methods.

2. Special expertise is needed for
applying epidemiology to nutrition
issues.

3. Nutritional epidemiology should be

seen as one of several approaches
to assessing and addressing nutri-
tional problems in the community.
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Nature of the problems

The developing countries are faced
with nutritional deficiency diseases,
such as, PEM, vitamin A deficiency,
nutritional anaemia, and IDD. All of
these community nutritional states end
up to higher infant and child mortality
rates, as well as, maternal mortality
rate. Apart from these, they cause
lower human productivity, higher
absentism and increased morbidity
rates.

The before mentioned conditions, in
the long run, will effect the quality of a
nation’s health, setting up a vicious
circle: lower nutritional status - higher
morbidity - poverty states.

Changes of lifestyle {rom traditional
toward westernised and industrial
communities, invite new public health
nutritional problems, especially in the
big cities; among them are obesity,
degenerative diseases, and other nutri-
tion-related chronic diseases.

It has been well recognised that
community nutritional problems (either
over or undernutrition) are caused by
complex etiology (multifactorial nature
of the disease) rather than one single
cause. These multifactors, in many
instances, contribute to the complexity
of instituting the intervention
programme. Therefore, all providers
engaged with improving nutritional and
health status of the people/community
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should collect, analyse, and synthesise
the information needed for the
programme.

Application of nutritional
epidemiology

Nutritional epidemiology is used to
quantily and describe patterns of nutri-
tional disease or problems of the
community. The figures can be in
descriptive or rates which indicate
magnitude and distribution in relation
to person, place and time; it can also
be in the shape of analytical result
which may come to elucidation of the
diet - disease/problem relationship.
Any information regarding the commu-
nity nutrition obtained from the study
is needed by any level of prevention
(primary, secondary, and tertiary),
policy and any level of nutrition
management.

Preventive measures

Most of developing countries are
engaged in agriculture. The population
is young. Mortality rates of infant and
preschoolers contribute to a large
portion of all deaths which are rooted
in protein-energy malnutrition.

In big cities, shifting of agrarian to
industrial lifestyle alters the people’s
disease pattern. Lifestyle or the so
called self-created risks by Alan Dever
can be divided into 3 elements - leisure
activity risks, consumption pattern,



and employment risks - resulting in
newly emerging community nutritional
problems in developing countries.
Example of these are : CHD, obesity,
hyperglycaemia, peptic ulcer, hyperten-
sion and other concomitant problems.
In preventive measures, the role of
nutritional epidemiology may be:

to define the occurrence, distribu-
tion, determinants of nutrition
problems of the community so as to
provide a basis for planning, moni-
toring, evaluation, and manage-
ment of efforts to improve commu-
nity nutritional status.

a.

to promote the utilisation of the
nutrition epidemiological concepts
in the management of nutrition
problems.

Nutrition policy

Nutritional epidemiology informa-
tion in this field is translated into
meaningful and natural (normative)
public policy decision. The policy leads
to the development of programmes to
aleviate the major causes of nutritional
deficiencies and to people’s productivity
yielding national prosperity.

Implementation

The implementation of nutrition
policy relates to the management of
nutrition programme and services. In
nutrition management, the role of
nutritional epidemiology is to provide a
method, within the planning process
(strategic and/or operational planning),
collecting health and nutrition informa-
tion and guiding the implementation of
the activities or programmes. By this,
expected effective outcome indicators
are clearly defined, and the means of
operation are set up or created; clear
expectation about when, where, and
how activities will be conducted are set
and in which results are monitored,
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measured and redirected when devia-
tions are detected.

Present and future needs

The developing countries cannot
avoid being influenced by industrial
society’s lifestyle, while at the same
time depend on the agrarian section for
national food supplies. Thus, they are
faced with complex nutrition conditions
which need, in turn, complex solution.

The scarcity of funds, and the lack
of other resources necessitate health
and nutrition planners to adopt suit-
able and efficient planning.
Programmes and projects should be
carefully planned in view of the expedi-
ency of the problem. The first activity,
therefore, to be conducted is the identi-
fication of problems. This is one of the
major objectives of nutritional epidemi-
ology, which otherwise, will result in
failure and useless efforts.

Logically, there is a real need for
the developing countries to apply nutri-
tional epidemiology to their problems.
It means training of nutrition and
health workers on how to conduct
sount assessment of community nutri-
tion and nutrition-related problems; to
identify effective and efficient methods
to address these problems; to collect
valid/reliable informations/data; to
analyse and interpret these data; and
to utilise them. It should be mentioned,
however, that these activities are
already existing in our own respective
countries, but are we really on the right
tract? Are we utilising our resources
effectively and efficiently? Are we
collecting a valid and reliable data?
Are there substantial researches on
which some of these activities are
based? These are some questions for
thoughts in this Symposium.

Training teaching staff of local
higher educational institutions on
health and nutrition and nutritional
epidemiology has been done in Indone-
sia. Before running the course, some



members of the nutrition and epidemi-
ology staff from University of Indonesia
were sent to join a similar course

conducted by Southampton University,
led by Dr Barrie Margetts.
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The Indonesian experience on the
said course allows us to recommend it
to other countries in the region. Of
course, it depends on all of us who are
present today as to what should be
done.

1]
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Training in nutritional epidemiology at the Nutrition
Programme, University of Queensland

Geaoffrey C Marks

Nutrition Programme, University of Queensland, Brisbane, Australia

Established in 1979, the Nutrition
Programme of the University of
Queensland offers postgraduate train-
ing in nutrition for professionals
coming from health, agriculture,
economics, planning and other back-
grounds. The primary focus of the
Nutrition Programme is on public
health issues. Training in nutritional
epidemiology is stressed in several
courses.

Master of Community Nutrition
(MCN)

The MCN is a 12-month course-
work degree aimed at professionals
involved in the formulation and imple-
mentation of nutrition policy and
programmes and those who train other
professionals to work in the area of
nutrition. An interdisciplinary
approach to nutrition problems is
stressed. Nutritional epidemiology is
included amongst the core subjects for
the course.

Master of Public Health (MPH)

The MPH requires coursework and
a short thesis. Students who major in
nutrition undertake course work in
nutritional epidemiology and research
on a problem related to nutrition. The
MPH is normally completed in 18
months (full-time) or can be under-
taken part-time.
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Research training (MMedSc and
PhD)

Research training at the masters
and Ph.D levels includes coursework in
nutritional epidemiology and further
training relevant to the research topic.
The masters degree is normally
completed in two years of full time
study, while the doctorate is normally
completed in three years.

Short term training

Short-term training can be
arranged both in Australia, or in-coun-
try for overseas groups in the areas of
nutritional epidemiology, and nutri-
tional surveillance.

Research in the programme

Current areas of research amongst
the Nutrition Programme staff include:
food and nutrition policy studies; nutri-
tional surveillance; health promotion;
evaluation of programmes; agriculture
and nutrition; iodine deficiency disor-
ders; recommended dietary intakes;
beta-carotene and skin cancer; nutri-
tion and development of non-communi-
cable diseases; nutrition and child
morbidity.

The primary focus of the Nutrition
Programme is on public health issues
and nutritional epidemiology is impor-
tant to most areas of research and
training in the Programme.
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Nutritional epidemiology training in the People’s

Republic of China

Ge Keyou

Institute of Nutrition and Food Hygiene, Beijing, China

Human nutrition is under the juris-
diction of the health sector in China.
Nutritional epidemiology training
involves health schools, research insti-
tutes and epidemic prevention stations.

Amongst the 128 medical universi-
ties/colleges, only three have set up
nutrition as a specialty. Nutrition
epidemiology is taught as one of the
courses. For students of the public
health specialties in other 36 universi-
ties/colleges, the class hour of nutri-
tion is 40-50 hours, nutritional
epidemiology makes only a small
portion of it. In 510 vocational
health/pharmaceutical schools, there
are only 3 schools involved in nutrition
specialty training.

There are 5 institutions authorised
to confer the master's degree in Nutri-
tion and Food Hygiene. Nutritional
epidemiology training is conducted for
the post-graduate students.

The Institute of Nutrition and Food
Hygiene, Chinese Academy of Preven-
tive Medicine is a unique National
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Nutrition Research Institution. The
Department of Community Nutrition of
this Institute has carried out informal
nutritional epidemiology training in
connection with some large scale nutri-
tion surveillance and intervention
programmes.

Epidemic prevention stations at
provincial and county levels are the
principal institutions for the implemen-
tation of community nutrition
programmes. The personnel at these
stations are the trainees of the informal
training mentioned above, and then
become the trainers for the local train-
ing. About 10,000 local health workers
have been trained through this system;
basic knowledge on nutritional
epidemiology is included in the course.

Nutritional epidemiology is new in
China. The training needs in this field
are first, international formal
programmes for college teachers and
trainers; second, workshops for experi-
ence exchange between senior profes-
sionals.
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Nutritional epidemiology - research and training in

Malaysia

Mirnalini Kandiah

Institute for Medical Research (IMR), Kuala Lumpur;, Malaysia

Introduction

Nutritional epidemiology (NE) is the
application of the principles of epidemi-
ology to nutritional problems. Just as
epidemiology originated in the study of
communicable diseases, nutritional
epidemiology may be said to originate
in the study of famines where large
numbers of people were affected. Early
studies of nutritional deficiencies such
as pellagra, anaemia and scurvy
concentrated on the geographic pathol-
ogy of these conditions. The application
of epidemiological principles in the
study of nutritional disorders, coin-

TABLE 1

cided with the discovery of vitamins in
the 1920's.

Nutritional epidemiology is not
unknown to researchers in Malaysia.
The earliest nutrition studies, which go
as far back as 1900, were carried out to
investigate the etiology and pathology
of beri-beri, in the then Federation of
Malaya. This pioneering work carried
out at the Institute for Medical
Research stimulated interest on other
disorders arising from vitamin deficien-
cies In the diet, such as xeropthalmia,
rickets, pellagra and angular stomati-
tis.

Nutritional epidemiology - institutions involved

Institution/University

1. Institute For Medical Research (IMR}

- Division of Human Nutrition

2. Malaysian Agricultural Research and Development Institute (MARDI)

- Food Technology Division

3. Public Health Institute (PHI)
-~ Food and Nutrition Unit

4. Universiti Pertanian Malaysia (UPM)

- Department of Nutrition and Community Health, Faculty of Agriculture

5. Universiti Kebangsaan Malaysia (UKM)

- Department of Food Science and Nutrition, Faculty of Life Sciences.
— Department of Community Health, Faculty of Medicine

6. University of Malaya (UM)

- Department of Social and Preventive Medicine,

— Faculty of Medicine




With the setting up of a Division of
Nutrition at the IMR after the war in
1946 and the emergence of the univer-
sities in the early 60’s and 70’s, NE
research in the country was extended
to cover other areas in nutrition includ-
ing PEM, nutritional anaemia, nutri-
tion-related infections, nutrition toxi-
cology, nutrition surveillance and inter-
vention. In Tables 1 and 2 are
presented the various institutions and

TABLE 2

Training in nutritional epidemiology

departments in the country actively
involved in NE research. Several stud-
ies in the past have applied epidemio-
logical principles to study nutrition
problems in the country. Table 3 shows
a list of studies done in the recent 10
years, categorised under various
aspects of NE. This list is not an
exhaustive one but contains some of
the better designed studies.

Institution/University

Target groups

1. Department of Nutrition and Undergraduates (B.Sc)
Community Health, Faculty of Agriculture
Universiti Pertanian Malaysia (UPM)

2. Department of Food Science and Undergraduates (B.Sc)
Nutrition, Faculty of Life Sciences,
Universiti Kebangsaan Malaysia (UKM)

3. Department of Community Health, Medical Undergraduates
Faculty of Medicine,
Universiti Kebangsaan Malaysia (UKM) Master of Community

Nutrition (MCN)

4. Department of Social and Preventive Medical undergraduates
Medicine, Faculty of Medicine,
University of Malaya (UM)

TABLE 3

Research areas in nutritional epidemiology (1980-1991)

Research areas

Studies

Assessment of nutritional status

Status of community nutrition in rural
villages in Peninsular Malaysia

Nutritional status in remote villages in
Sabah, East Malaysia

Nutritional status in the elderly

Nutritional status in adolescents of various
ethnic groups
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Table 3 (continued)

Research areas in nutritional epidemiology (1980-1991)

Research areas

Studies

Nutrition intervention

Infant feeding studies

Maternal nutritional status and foetal devel-
opment

Prevalence and effects of protein-energy
malnutrition in Malaysia

Nutrition surveillance studies

Nutritional status of children in an urban
squatter community in Malaysia

Nutritional assessment by comparative
growth achievement in Malay children below
school age

Nutritional status of pre-school children in
two rural areas selected for the SEAMEO
Pilot Project for Integrated Community
based Human Resources Development

Nutritional impact of the School Supple-
mentary Feeding Programme

Impact on growth and iron nutritional
status of alternative interventions in
anaemias associated with hookworm
disease

Iron status and working productivity of
women estate workers Effect and implica-
tions of the Applied Nutrition Programme on
primary pupils in Sarawak

Iron supplementation, haemoglobin concen-
tration and birth weight in pregnant Malay
women

These are modern times - infant
feeding practices in Peninsular Malaysia

Breastfeeding - A study of 8,750
Malaysian infants
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Table 3 (continued)

Research areas in nutritional epidemiology (1980-1991)

Research areas

Studies

Low birth weight (LBW) studites

Deficiency diseases

1. Anaemia

2. Vitamin A deficiency

Infant , and health practices - A
study in three communities

Infant feeding practices in an urban squat-
ter community

Determinants of breastfeeding and weaning
patterns in Malaysia patterns in Malaysia
(Malaysian family and fertility survey)

Environmental factors in the relationship
between breastfeeding and infant mortality:
the role of sanitation and water in Malaysia
(MFLS)

Changes in infant feeding practices in
Malaysia - a historical review.

Incidence of LWB during pregnancy and
birth weight

Dietary intake during pregnancy and birth
weight

Implications of LWB on the growth and
nutritional status of children

Iron-deficiency anaemia among pregnant-
women, young children

Folate status in vulnerable groups

Nutritional anaemia in pregnancy: A study
at the Maternity Hospital, Kuala Lumpur

Etiology of iron-deficiency anaemia during-
pregnancy among rural women In Malaysia

Ecological assessment of vitamin A status of
primary school children in Terengganu,
Malaysia
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Table 3 (continued)

Research areas in nutritional epidemiology (1980-1991)

Research areas

Studies

3. Goitre

Dietary studies

Nutrition and infection

Serum vitamin A levels of two rural commu-
nities in Malaysia

Endemic goitre in Kedah, Malaysia

The prevalence of endemic goitre among
various ethnic groups in Sarawak

Survey of availability of iodine - enriched
salt in Sarawak

Food habits and dietary of pre-school chil-
dren in rural areas

Food habits of primary school children in
Peninsular Malaysia

Dietary intakes of a native community in
Sarawak, East Malaysia

Comparative food consumption and pattern
in selected new villages, kampungs and
estates

Food intake and factors influencing data
accuracy in a rural community

Determinants of family and preschooler food
consumption

Food intake in selected towns and rural
areas of Peninsular Malaysia

Food consumption and habits in rural-
Malaysian villages

Impact of ascariasis and trichuris on growth
in early school-age Tamil Malaysian chil-
dren

The effect of ascariasis on weight and height
gain among Indian primary school children

Hookworm infection, anaemia and growth
retardation

Malnutrition in malaria-endemic villages in
Sabah
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Table 3 (continued)

Rsearch areas in nutritional epiddmioloby (1980-1991)

Research areas

Studies

Nutrition and chronic diseases

Nutrition and cancer

Coronary heart disease risk factors survey
among Malaysian executives

Relationship of coronary heart diseases with
dietary intake, nutrition knowledge and
practices

Association of obesity, serum lipids and
lipoprotein levels in male adult Malaysians

Cardiovascular diseases in Malaysia
- A Country Report by the Ministry of
Health

High-density lipoprotein - cholesterol levels
and their application in assessing coronary
heart disease risk in Malaysia

Non-hypercholesterolaemic effects of a
palm-oil diet in Malaysian volunteers

Risk factors and the absence of coronary
heart disease in the Orang Asli in Malaysia

Salted fish and nasopharyngeal carcinoma
{NPC) in Malaysia

NPC and dust and smoke in Malaysia with
control for dietary variables)

Aflatoxins and toxin-producing moulds in
selected foodstuffs and food consumption
patterns, and exposure to aflatoxins and
toxin producing moulds in selected popula-
tion groups

In conclusion, while attention will
continue to be given to rural undernu-
trition, a shift in emphasis will also be
seen towards nutritional problems in
urban areas as well as chronic degen-
erative disorders associated with afflu-

ence and nutritional excesses, particu-
larly in view of the Government’s vision
of Malaysia being an industrialised
country by the year 2020. Thus NE
activities in Malaysia need to be
targeted with vision 2020 in mind.
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Training, research and services in nutritional

epidemiology in Thailand

Panata Migasena

Mahidol University, Bangkok, Thailand

Training

Nutritional Epidemiology integrates
with the teaching of Epidemiology in
the three International postgraduate
teaching courses held in the Faculty of
Tropical Medicine, Mahidol University
as follows:

1. Diploma in Tropical Medicine and
Hygiene (DTM&H)

2. Master of Science in Tropical
Medicine (M.Sc. Trop. Med)

3. Doctor of Philosophy in Tropical
Medicine (Ph.D. Trop. Med)

The faculty has also been conduct-
ing yearly a short term 3-weeks' train-
ing course in tropical epidemiology as a
national programme for Thai physi-
cians.

Nutritional Epidemiology is also
integrated with Epidemiology in the
following postgraduate courses
conducted by the Faculty of Public
Health, Mahidol University:

1. Master of Public Health (MPM)

2. Master of Science in Public Health
(MSPH)

3. Doctor of Public Health (Dr P.H.}
Associated postgraduate courses in
Epidemiology which involve the teach-

ing in the field of Nutritional Epidemiol-
ogy are:

1. Board certification in Preventive
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Medicine-Epidemiology (the train-
ing programme of 2 years Field
Epidemiology Training programme
plus MPH).

2. Master of Science in Medical
Epidemiology (M.Sc. Med. Epid.)
This course is conducted by the
Faculty of Public Health, Faculty of
Tropical Medicine and the Ministry
of Public Health.

3. Asian Short Course in Tropical
Epidemiology is conducted yearly in
rolation among 4 TROPMED Nation
Centres of Thailand, Philippines,
Indonesia and Malaysia.

Research

The Department of Tropical Nutri-
tion and Food Science, Faculty of Trop-
ical Medicine, Mahidol University
conducts research in the field of Nutri-
tional Epidemiology such as:

(a) Eating habits and defecating habits
of the people in the endemic area of
liver fluke infection.

(b) Nutritional surveillance in the
northeast of Thailand as well as
nutrition intervention for the
important problems in the commu-
nity such as iron-deficiency
anaemia, protein-energy malnutri-
tion, vitamin deficiencies.

() Food-borne carcinogens such as
nitrosamines, nitrates, nitrites,
aflatoxin.



Service

The Epidemiology Division, Office of
Permanent Secretary of the Ministry of
Public Health of Thailand is involved
with the following services:

1. Publication of a weekly Epidemio-
logical Surveillance Report.

2. Duty in investigation on endemicity
or epidemiology of the diseases of
public health importance to obtain
epidemiological data and to make
use of epidemiological tools and
methods in prevention and control
of such diseases.

National Epidemiology Board of
Thailand

This Board consists of 20 distin-
guished academicians including the
President of Mahidol University and 7
Deans of all medical schools in Thai-
land, 6 top administrators from the
Ministry of Public Health including all
Director-Generals of the Departments,
the Armed Forces Research Institute of
Medical Science and other leading
medical scientists. An Executive
Committee has been appointed in order
to ensure the better management and
to expedite the processes involved. This
committee consists of 9 members of the
Board who can meet more often.

There are 3 scientific areas for the
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National Epidemiology Board of Thai-
land to operate:

Communicable diseases

At the initial stage, the diseases
include malaria, rabies microbial infec-
tions acquired during hospitalisation of
patients, poliomyelitis, dengue haemor-
rhagic fever and Aedes mosquitoes,
cholera vaccine trial, hepatitis E and
hepatitis B studies, sexually transmit-
ted diseases.

Non-communicable diseases

The diseases include diabetes
mellitus, hypertension, cancer of liver,
lung, biliary tracts, prostate, cervix,
breast, etc, accident and injury preven-
tion, drug addiction of amphetamine,
heroin, marihuana, vapours, etc, and
chronic diseases in the elderly.

Environmental health

The areas include (a} air pollution
from motor vehicles in Bangkok, (b)
water pollution from wastes of indus-
tries in Bangkok and suburb areas, (c)
environmental hazards from using
pesticides and insecticides in agricul-
tural practice, (d) illness effects in
industrial workplaces and ergonomics,
and (e) environmental monitoring of
toxicological and microbiological
contamination of water.
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Nutritional epidemiology training in the Philippines

LB Rabuco

College of Public Health, University of the Philippines, Manila

Prior to 1988, there was no formal
course in nutritional epidemiology
offered in the College of Public Health,
University of the Philippines, Manila.
Instead, nutritional epidemiology was
incorporated in the various epidemiol-
ogy course offered by the Department
of Epidemiology and Biostatistics and
in other nutrition courses. Then the
Department of Nutrition instituted
several new courses under the Master
of Science in Public-Health one of
which is Nutritional Epidemiology. The
course is an application of epidemiolog-
ical methods on problems in nutrition
and nutrition-related diseases and is
handled by the Department of Nutri-
tion. The course Is open to all graduate
students not only in nutrition but other
disciplines as well. Additionally, the
Clinical Epidemiology Unit of the
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College of Medicine is also involved in
short-term (1-2 days) nutritional
epidemiology training to different agen-
cies.

Other agencies involved in epidemi-
ology training include the Field
Epidemiology Training Programme Unit
(FETPU) of the Department of Health
and the Philippine Heart Centre of Asia
(PHCA). The FETPU conducts training
on epidemiologic investigation of
diseases for example, an examination
of thiamine deficiency in one province
in Southern Philippines. While the
PHCA has been conducting researches
particularly on the epidemiology of
coronary heart diseases. The Food and
Nutrition Research Institute and the
Nutrition Service of the Department of
Health are also actively involved in
nutritional epidemiology researches.
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Nutritional epidemiology training in India

PS Shetty

Nutrition Research Centre, St. John's Medical College, Bangalore, India

The subject of nutritional epidemi-
ology is not new to India. Assessment
of nutritional status of different
segments of the population particularly
in relation to dietary intakes has been
one of the important nutrition research
activities in India for well over six to
seven decades. These isolated or
regional studies were carried out by
several Institutions and Agencies. It
was the Indian Council of Medical
Reseach, through one of its intramural
Institutions, the National Institute of
Nutrition (NIN) which established
systematic data collection in many of
the States in the country through an
extremely well-organised nutritional
surveillance system established as
early as 1972. This National Nutrition
Monitoring Bureau (NNMB) has been
carrying out systemic surveys and has
also recently conducted a National
survey along with the National Sample
Survey Organisation (NSSO). Some
nutritional epidemiological training has
been provided largely by the NIN for the
staff of the NNMB in order to enable
uniform data collection on nutritional
parameters in the [orm of in-house
training. Several nutritional epidemio-
logical studies, mostly longitudinal
followup of cohorts has been carried
out in the country, more specially to
obtain information and to evaluate the
impact of intervention strategies in the
field of childhood malnutrition and
growth patterns of children and adoles-

637

cents. The recent cohort studies on
vitamin A and morbidity are outstand-
ing exmples of such nutritional
epidemiological studies being carried
out in this country. Other examples
include the several reports based on
classical epidemic genu valgum in fluo-
rosis belts, epidemics of lathyrism,
aflatoxicosis and other similar
outbreaks of nutrition related disor-
ders. Despite the excellent record of
studies in the epidemiology of nutri-
tional disorders, no concrete and
systematised training programme
exists for nutritional epidemiology in
this country for medical, health and
nutrition personnel. Such a training
programmie becomes even more impor-
tant with the advent of and the increas-
ing incidence ofvdiseases of Western
civilisation such as hypertension,

Coronory ‘artery disease and
diabetes which are nutrition related. In
a complex socio-cultural milleu and a
pluralistic seciety such as India, both
degenerative diseases of industrialised
countries and deliciency diseases seen
in poor developing countries tend to
coexist. Whether.one is involved with
the concerns of a primary health care
centre or with the problems that one
addresses in an advanced tertiary care
facility one is confronted by an array of
nutrition-related disorders that can be
prevented. Training in nutritional
epidemiology for personnel handling
both these extremes is paramount if



India has to prevent the losses imposed from the effects of poverty and afflu-
on its society by the morbidity resulting ence at the same time.
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