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Nutritional assessment

I. CHAKRAVARTY. S. BULUSU

INTRODUCfION
A large proportion of the populations of developing
countries suffer from malnutrition. However, data
regarding the prevalence and severity of malnutrition among
different age groups are often not available, making the
management of the malady difficult.

The nutrition policy of a country is usually based on the
data available on the nutritional status of the available food
sources and other socio-economic factors. Hence, 'assess-
ment of the overall nutritional status' of a population
has been recognized to be the most important factor in
monitoring changing trends in the community, formulating
and modifying the programmes and evaluating them
subsequently.

HISTORY OF NUTRITIONAL ASSESSMENT STUDIES
The first attempt at nutritional assessment on an inter-
national scale was made by the Health Organization of the
League of Nations in 1932.1 In 1939 the Technical Commission
of the League published a monograph outlining a procedure
for nutritional assessment. 21n 1951 the Food and Agriculture
Organization (FAO)/ World Health Organization (WHO)
Joint Expert Committee prepared a report describing the
application of anthropometric, clinical and dietary methods. 3

The Interdepartmental Committee on Nutrition for National
Defence (ICNND) of the USA issued a manual outlining
procedures for conducting nutritional surveys of the armed
forces in the Near and Far East."

METHODS OF ASSESSMENT
Assessment of nutritional status of a large population may
be done by carrying out a planned survey and is assessed
from information of four types:

1. Nutritional anthropometry
2. Clinical examination
3. Dietary intake pattern
4. Biochemical tests

Nutritional anthropometry
Anthropometric measurements of young children provide
objective indicators of their nutritional status and are rela-
tively easy to collect and process. Growth retardation is the
first response of the body towards nutritional deficiencies.
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Hence, the use of anthropometric measurements depends
on two factors: (i) accurate age assessment (e.g. using a
local events calendar), and (ii) appropriate standards for
comparison.

The simplest and most commonly used body measure-
ments are weight, height and arm circumference. The three
indicators of nutritional status which can be derived from
these measurements are: Weight-for-height, height-for-age
and weight-for-age.

Weight-far-height. In this method the weight of a child is
compared with the weight of reference children of the same
height and sex. A low weight-for-height indicates 'wasting'
which is considered an index of short duration or current
malnutrition. For a given height if the child is below 80%
of the standard weight he or she is considered to be wasted.
Weight-for-height is largely independent of age and so can
be used when exact ages are difficult to determine. 'Wasting'
may occur after a short period of acute nutritional deficiency
and infection, and is common among one to three yearolds.

Height-far-age. In this method the height of a child is
compared to the height of reference children of the same
age and sex measured with the help of an anthropometric
rod. Age must however be known to the nearest month.
Height deficit for age or 'stunting' may be regarded as a
measure of a long period of malnutrition and/or frequent
infection. 'Stunting' is more common in older children
because it needs a longer time to manifest itself.

Taking both these indicators into account Waterlow
clinically classified malnutrition (Table I).

Weight-far-age. This is the weight of a child (measured
with either a beam balance or a Salter scale) compared with
the weight of reference children of the same age and sex.
Until recently, weight-for-age was the most frequently used
indicator of nutritional status. However, it does not distin-
guish wasting from stunting and so cannot indicate whether
malnutrition is due to an acute or chronic low food intake.

The weight of a person as a percentage of the standard
weight for that age can be graded according to what is
popularly known as the 'Gomez classification' (Table II).
A 'growth chart' is a simple tool to assess the nutritional
status of a child. By plotting the weight of a child at regular
intervals, one can assess whether the child is normal or
undernourished.

Clinical examination
This is one of the simplest tools for making a diagnosis of
malnutrition. It has the advantage of being inexpensive as
neither elaborate field apparatus nor costly laboratory

TABLEI. Classification of malnutrition

Height-for- Weight-for- Nutritional
age height grade

Type of
malnutrition

<90
<90
",,90
",,90

<so
""SO
<80
",,80

Wasted and stunted Current long duration
Stunted Long duration
Wasted Short duration
Normal Normal
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reagents are needed. Collection of clinical data has now
been considerably simplified and is based on identification
of some clinical signs which are related to specific
deficiencies (Table III).

With careful training, health workers can be taught to
recognize certain crucial clinical signs. Normally these
are detected late in the course of a deficiency and are
characterized by anatomical changes.

There are, however, important limitations to the method.
First, there is a chance of an observer error while making
the examination. Secondly, only a few of the signs are
pathognomonic. Changes in the conjunctiva, lips and skin
can be caused by non-nutritional factors such as cold,
wetness, dryness, heat, irritation, infections, habits, smoke
and dust. Thirdly, these clinical signs are not so readily
detected as the state of nutrition improves. In a well
nourished community signs of malnutrition will be infrequent
and so more easily overlooked or misinterpreted. The most

TABLEII. Gomez classification

Grade Criteria

Normal
Grade I (mild)
Grade II (moderate)
Grade III (severe)

90% and above of standard weight for age
75% to 90% of standard weight for age
60% to 75% of standard weight for age
<60% of standard weight for age

TABLEIII. Clinical signs and their implication

Part examined Clinical signs Implication

Hair Thin. dry hair with
change of colour to brown,
red or even white

Neck Enlargement in front of
neck (thyroid gland)

Whitish triangular patch on
the conjunctiva, lateral to
the cornea (Bitot's spot);
dry cornea

Ulceration at the angle of
the mouth
Enlargement of the papillae,
pale colour with fissures

Pale, like blotting paper

Swollen spongy gums
bleeding on pressure

Reddish or brownish
pigmentation patches with
peeling of skin

Pale or white in colour
Narrow, protruded forward
or bead like swelling on ribs

Muscle and fat wasted

Eyes

Lips

Tongue

Gums

Skin

Nail bed
Chest

Limbs

Ankles and feet Swollen and pitting on
pressure

Protein-energy
malnutrition

Endemic goitre

Xerophthalmia

Riboflavin
deficiency
Riboflavin
deficiency

Nutritional anaemia
Ascorbic acid
deficiency

Protein-energy
malnutrition

Nutritional anaemia
Rickets

Marasmus (protein-
energy malnutrition)
Kwashiorkor or
marasmic kwashiorkor
(protein-energy
malnutrition)
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specific signs of malnutrition include oedema, pellagra,
anaemia, goitre, rickets and fluorotic mottling of the teeth.

Dietary intake pattern
It is important to have an idea of the dietary intake pattern
of an individual or a community, as diet seems to have a
far reaching effect on health. In India, malnutrition is
primarily due to consumption of an inadequate diet. The
purpose of a diet survey is to assess what people eat qualita-
tively and quantitatively, to find out whether the existing
dietary patterns are satisfactory, whether the intake is
adequate and also to establish a link between diet and
disease. Dietary intake patterns may be assessed at the
national, regional, institutional, family or individual levels.
They can be assessed by adopting the following methods:

Questionnaire method. This method may be applied to
the family wherein the housewife is asked to recall the
frequency and amount of food used during the previous
week. Based on this method, either per capita or per
consumption unit dietary intake is calculated.

Weighment method. This method implies weighment of
raw foods before they are cooked. The wastage before the
actual cooking is taken into consideration.

The diet survey has certain limitations in the sense that
a single day's assessment does not represent the real
consumption. The method is not sensitive in assessing the
nutritional status compared to anthropometry or clinical
examination. However, it provides gross estimates of the
extent of the inadequacies and may help in planning policy.

Biochemical tests
For nutritional assessment, biochemical methods, though

, useful, are not essential. The usefulness of these methods
lie in detecting malnutrition at an early stage (before
the appearance of symptoms), and in confirming the clinical
diagnosis.

When an individual consumes less than his requirement
of a nutrient, his nutritional state goes through three stages
of (i) reduced intake with adaptation, (ii) disturbed function
but no definite illness, and (iii) deficiency disease.

Clinical signs are not detectable until the beginning of the
third stage but biochemical dysfuction can usually be
detected earlier. The principal tests for evaluation of
nutritional status are shown in Table IV.

ASSESSING IMP ACT OF NON-NUTRITIONAL
FACTORS ON NUTRITIONAL STATUS
Some of the related factors which need to be examined to
assess the nutritional status of a community are:

Demography
The important indicators under this group are:

1. Population by age and sex groups
2. Decennial population growthlbirth/death rates
3. Sex ratio
4. Population density
5. Family size

Socio-economic status
Some of the indicators of income and economic level are:

1. Household occupation
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2. Income and expenditure pattem=-expenditure on food,
health and education

3. Educational level of household members

Environmental conditions
Good housing, safe water as well as conducive environ-
mental conditions have great influence on the health and
nutritional status. Thus, some of the important indicators
which need to be assessed are:

1. Housing-type, size, number of living rooms, space per
person, ventilation, lighting, kitchen facilities and fuel
used.

2. Source of drinking water, distance away, time and energy
required to access water source, adequacy of water in
terms of quantity and quality.

3. Availability of sanitary facilities for disposal of night soil
and household garbage and drainage facilities.

Food availability
This information is especially important for classifying
households as 'nutritionally disadvantaged' or 'not dis-
advantaged'. The important indicators other than those
collected from diet surveys could be:

TABLEIV. Biochemical methods for assessing nutritional status
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1. Amounts and types of food produced, eaten and sold by
season

2. Foods eaten during 'hungry season'
3. Food prices by season
4. Methods of food processing, storage and cooking
5. Food habits

Agricultural facilities
The indicators include

1. Area of land holding
2. Fertility of land holding-irrigated, rain-fed, arid,

upland, hiJIy
3. Type of land tenure-owned, rented, share cropper, etc.
4. Area of land under food and/or cash crops
5. Farming practices, crops grown
6. Cropping pattern-mono and multi
7. Quantity of food production
8. Number and type of livestock owned

Morbidity pattern
A good indicator to assess the health status is to ascertain
the prevalence of fever and/or diarrhoea. Both conditions
are usually widespread and accurately recognized although,

Nutrient .,----"....--:-_.,----;~--;---P-'r-'in-c-ip!C.a-'17m-e.,.;t.:..:h.:.od.:.s::,--,-..,..,_-_,_____,=--Supplementary methods
Indicate reduced intake Indicate impaired function (IF)

or cell depletion (CD)

Protein Urinary nitrogen Plasma albumin (IF) Fasting plasma amino
acid pattern

Vitamin A
Thiamine

Plasma retinol and carotene
Urinary thiamine

Riboflavin Urinary riboflavin

RBC transketolase and thiamine
pyrophosphate effect (IF)

RBC glutathione reductase and
flavine adenine dinucleotide
effect (IF)

Plasma pyruvate and
lactate

RBC riboflavin

Nicotinamide Urinary N' -methyl nicotinamide Fasting plasma free
and 2-pyridone tryptophan

Pyridoxine Urinary 4-pyridoxic acid RBC glutamic oxaloacetic Urinary xanthurenic acid
transaminase and pyridoxal after tryptophan load
phosphate effect (IF)

Folic acid Plasma folate (Lactobacillus casei) RBC folate (CD); haemoglobin, Urinary forminoglutamic
packed cell volume and smear (IF) acid after histidine load.

Bone marrow morphology

Vitamin BIz Plasma vitamin BI2 Haemoglobin, packed cell Schilling test. Bone
(Euglena gracilis) volume and smear (IF) marrow morphology

Ascorbic acid Plasma ascorbic acid Leucocyte ascorbic acid (CD) Urinary ascorbic acid

VitaminD Plasma 25-hydroxy-cholecalciferol Plasma alkaline phosphatase Plasma calcium and
inorganic phosphorus

VitaminE Plasma tocopherol RBC haemolysis with H 0 in vitro

VitaminK Plasma prothrombin (IF)
Sodium Urinary sodium Plasma sodium
Potassium Plasma potassium

Iron Plasma iron and total iron Haemoglobin. packed cell Bone marrow morphology
binding capacity volume and smear and stainable iron

Calcium Plasma calcium

Iodine Urinary (stable) iodine Plasma protein bound iodine (IF) Radioactive iodine
uptake
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to provide consistent data, they must be carefully defined.
Data on mortality may also help in assessing the long term
effects of malnutrition. The incidence of acute respiratory
infection is also an important indirect factor in precipitating
under nutrition conditions.

The determinants of household food intake and overall
nutritional status of an individual may be schematically
represented as in Fig. I.

NUTRITIONAL SURVEILLANCE
This means keeping a close watch over the nutritional status
of the community in order to adopt appropriate corrective
measures. Surveillance should be an integral part of a
monitoring system for assessing the national vital statistics
such as mortality and morbidity data. Nutrition surveillance

Primary determinants
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is obtained on a continuing basis by using certain indicators.
based on which appropriate nutrition interventions may be
formulated, implemented and eventually evaluated. The
World Food Conference in 1974, organized by the United
Nations, advised that importance be given to nutrition
surveillance as a national effort in association with food
and nutrition policy.

Operationally, this has been conceptualized by the
Administrative Committee on Coordination. Subcommittee
on Nutrition of the United Nations. in terms of the flow of
information to planners, its assessment in policy terms,
decisions on appropriate activities. implementation. popula-
tion impact, followed by a further cycle of data collection
and analysis (Fig. 2).

Secondary determinants
Food production Household budgeting
Food prices Household size and composition
Household Feeding patterns
Purchasing power Maternal literacv
Fuel supplies IFood related technology I Household I

Time available for food preparation food intake

I
Individual HEnergy expenditure]
nutritional
status

I
IWater supply, sanitatio., I Infection Child care, environmental hygiene!

FIG I. Determinants of nutritional status

na SIS

Population.

FIG 2. Schematic representation of nutritional surveillance
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TABLE V. Health and non-health indicators for nutrition surveillance
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Health indicators Non-health indicators

Vital statistics-infant. childhood and maternal
mortality rates; life expectancy. etc.

Anthropometric-weight. height. etc.
Clinical-Protein-energy malnutrition. vitamin A.

goitrc .ctc.
Dietary

Monthly income
Percentage of income spent on food
Literacy
Family size
Land holding and food availability
Prices of staple at various seasons
Rainfall
Drought and other disasters

Strategy
Since the initial specification of a general strategy for
nutritional surveillance in the 1970s, a number of specialized
systems have evolved to address particular application areas.
These have been classified by Mason et al. as:

1. Nutritional surveillance for policy and planning in the
medium to long term

2. Nutritional surveillance for timely warning and inter-
vention for famine prevention

3. Nutritional surveillance for programme management and
evaluation

Methodology and indicators
The nutrition surveillance system in a country will have to
depend on information collected from the periphery and
processed at the centre. Indicators used are based on certain
measurements and on information bearing a direct or
indirect relationship to health and nutritional status of the
population. The different indicators that can be used are
listed in Table V.

The success of a nutrition surveillance system depends
entirely on the reliability of the collected data. Hence, this
should be a continuing process built in within the routine
infrastructure and services of all the sectors. Training of
peripheral workers should also be a continuing process which
should go hand in hand with the monitoring process.

Therefore, we may conclude that by developing a well
planned nutrition surveillance system using existing
mechanisms for creating the data base, the overall situation
of a country in relation to nutrition can be monitored and
evaluated. Based on this properly targetted remedial
measures can be taken for effective intervention.
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