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1 Introduction

In large areas of the world today, malnutrition, especially that affecting
young children, is one of the principal public health problems.

In some countries energetic attempts to improve the situation are already
under way. These require to be intensified and more accurately and logically
guided, so that the most appropriate preventive methods can be applied
where the need is greatest.

This can be done, and the results of the chosen methods properly
evaluated, only if adequate information is available at the outset. Here,
as with other aspects of public health, numerical measurements are required
to act as a base-line, from which progress can be gauged and any changes,
planned or unplanned, assessed.

The principal aim of the nutritional assessment of a community is,
then, to map out the magnitude and geographical distribution of malnutri-
tion as a public health problem, to discover and analyse the ecological
factors that are directly or indirectly responsible, and, where possible, to
suggest appropriate corrective measures, preferably capable of being applied
with continuing community participation.

In addition, factual evidence of the incidence of malnutrition in the
community, and of its often complex factors, is needed in order to make
the public, and especially the fund-controlling administrators and politicians,
realize the extent of the problem, and so ensure financial support for such
preventive programmes as may be required.

In short, the nutritional assessment of a communlty should aim at
discovering facts and guiding action intended to improve nutrition and
health.

Standardization

It has long been apparent that there is a considerable need for an agreed
standardization of the methods, techniques and procedures employed,
such as the definition of clinical signs and suggested anthropometric
standards of reference, and of the presentation and interpretation of resuits,
so that some degree of uniformity and comparability can be attained
between studies carried out in various parts of the world or at different
times.

— 7



8 ASSESSMENT OF NUTRITIONAL STATUS

This need was recognized by the WHO Expert Committee on Medical
Assessment of Nutritional Status (1963), which recommended as follows:

There is an urgent need for a standard guide which would give detailed instructions
about planning and conducting nutrition surveys, and the reporting of results, and which
would contain information of assistance to the correct interpretation of results. The
Committee strongly recommends that WHO undertake the preparation of a manual to
meet this need.

With this recommendation in mind, the present publication is concerned
with methods that can be employed for assessing the nutritional status of
a community, especially by means of prevalence surveys, and in particular,
the clinical, anthropometric, biochemical and dietary procedures that can
be employed in the difficult circumstances often found in developing regions
of the world.

Orientation

The present monograph is principally directed to the field worker, and
especially to the medical officer, the nutritionist and the public health nurse
faced with the practical problems of attempting the assessment of the
nutritional state of a community in a less developed tropical country.

Malnutrition has recently been defined as a pathological state resulting
from a relative or absolute deficiency or excess of one or more essential
nutrients, this state being clinically manifested or detected only by bio-
chemical, anthropometric or physiological tests. Four forms should be
distinguished:

(a) Undernutrition—the pathological state resulting from the consumption
of an inadequate quantity of food over an extended period of time. Marasmus
and inanition are synonymous with severe undernutrition; starvation
implies the almost total elimination of food, and hence the rapid develop-
ment of severe undernutrition, marasmus or inanition.

(b) Specific deficiency—the pathological state resulting from a relative
or absolute lack of an individual nutrient.

(¢) Overnutrition—the pathological state resulting from the consumption
of an excessive quantity of food, and hence a caloric excess, over an extended
period of time.

(d) Imbalance—the pathological state resulting from a disproportion
among essential nutrients, with or without the absolute deficiency of any
nutrient as determined by the requirements of a balanced diet (Scrimshaw,
Taylor & Gordon, in press). ‘

This monograph is mainly concerned with those problems of malnutri-
tion which are often substantial causes of illness and death in developing
regions of the world—those due to undernutrition, specific deficiency and
imbalance. Problems of overnutrition are touched on only briefly, although
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it is realized that they are responsible for increasing morbidity and mortality
in the better fed parts of the world.

The methods suggested are often somewhat crude. They are, however,
attempts to translate laboratory research findings into simple and practical,
if usually approximate, methods. They are not necessarily suitable for
individual diagnoses, but they are adapted to field work and useful for
obtaining broad, outline levels of information aimed at the nutritional
diagnosis of the population groups making up the community.

Simplicity and practicability are therefore paramount considerations.
The aim is always to obtain the maximum of useful information, using a
minimum of staff, inexpensive equipment and uncomplicated techniques
that can be analysed easily.

Obviously, the complex laboratory procedures, the detailed, time-
consuming clinical examinations and the mathematically guided anthropo-
metry sometimes practicable in major hospitals and centres are seldom
appropriate, although it is largely from this type of work that the basic
information that can be used in simple field tests is derived. By these means,
for example, the principal clinical signs of a particular form of malnutrition
come to be recognized, and subsequently can be suggested as possible
nutritional indicators in field surveys.

Although it is hoped that the present publication will be of interest and
some practical usefulness to all workers in the field of public health nutrition,
the main emphasis is given to the nutritional problems of “ vulnerable
groups ” in developing regions of the world, in particular to those of early
childhood. This is right and proper, as the magnitude of the problem of
protein-calorie malnutrition of early childhood dwarfs all others on the
present-day nutritional world stage.



2 Direct Nutritional Assessment
of Human Groups *

CLINICAL SIGNS

Clinical examination has always been, and remains, an important
practical method for assessing the nutritional status of a cornmunity.

Essentially, the method is based on examination for changes, believed
to be related to inadequate nutrition, that can be seen or felt in superficial
epithelial tissues, especially the skin, eyes, hair and buccal mucosa, or in
organs near the surface of the body, such as the parotids and thyroid glands.
Occasionally, this may be supplemented in the field by certain physical tests,
with or without instrumental aids, such as the testing of ankle jerks.

This method of assessment, based on the recognition of certain physical
signs, has the advantage of relative inexpensiveness, as neither elaborate
field equipment nor a costly laboratory is needed. Also, with very careful
training and continuing supervision, junior personnel can be taught to
recognize certain crucial clinical signs.

Clinical assessment of a community can give valuable, if approximate,
objective information to the public health worker, especially in regions
of the world where malnutrition, and hence more clear-cut nutritional
stigmata, are widespread. The value of the method decreases as the nu-
tritional plane of the community improves.

However, even in some tropical communities, actual clinical signs of
malnutrition may be uncommon, although anthropometry may show mal-
nutrition to be widespread, while in certain nutritional disorders, such as
acute infantile beriberi, clinical examination plays little or no part in the
assessment of prevalence (Wadsworth, 1963).

The cheapness and relatively easy organization of nutritional assessment
by means of clinical examination have sometimes led to the assumption
that the method is simple, quickly mastered by. the beginner, and yields

* Discussion in this chapter is much influenced by previous work on this subject (Bigwood, 1939; Darby
et al., 1953; Jolliffe et al., 1958; Plough, 1962; Rao, 1961; Sinclair, 1948; ICNND, 1963; Sebrell et al., 1959;
WHO Expert Committee on Medical Assessment of Nutritional Status, 1963), and by descriptions in standard
works (Jolliffe, 1962; Davidson & Passmore, 1963), The survey reports of the ICNND (1959a, 1959b, 1960a,

1960b, 1961a, 1961b, 1962a, 1962b, 1962¢c, 1962d) have also been most useful for this chapter and throughout
the monograph. '

— 10 —



DIRECT ASSESSMENT OF HUMAN GROUPS 11

results that are easy to interpret. This is not the case. Like any other form
of assessment, the method has its own limitations, which must be known
if the full benefit is to be obtained from its application. Certain common
problems, difficulties and potential “ non-sampling ” errors, due to pro-
cedural error and observer bias, which are often inadequately appreciated,
need to be emphasized.

Lack of Specificity of Clinical Signs

While a few physical signs are pathognomonic of certain specific
nutritional deficiency syndromes, as with the “ flaky-paint ” dermatosis in
kwashiorkor, this is usually not the case.

Various non-nutritional environmental influences can sometimes be
responsible for identical appearances. For example, the clinical picture of
angular stomatitis, often incorrectly considered pathognomonic of aribo-
flavinosis, can result in India from the excessive chewing of betel nut pre-
parations (pan) containing large amounts of irritant lime. Again, general-
ized dryness of the skin, especially of the legs, with a similar appearance to
xerosis, can occur in very hot, dry, windy regions; probably solely as a
result of these climatic factors.

Furthermore, it is now appreciated that almost all the signs usually
recorded lack nutrient specificity. Bitot’s spots, classically considered as
pathognomonic of vitamin-A deficiency, can sometimes be due to other
causes, possibly including chronic conjunctival trauma from smoke, dust,
glare and eye infections (Darby et al., 1960; Rodger et al., 1963; McLaren,
1963). Glossitis can be seen in niacin, folic acid, vitamin-B,,, or riboflavin
deficiencies.

In fact, most signs of malnutrition are not specific to lack of one nutrient,
and can often be produced by various non-nutritional factors. Frequently,
they have a complex etiology, with the nature of some of the underlying
factors and interrelationships still unknown (Beaton, 1964). They cannot be
pigeon-holed under a single cause as can some signs found in certain
infectious diseases, as with Koplik’s spots in measles.

A few signs may be “ two-directional ” in that they can occur both in
deficiency or during recovery. For example, parotid enlargement, hepato-
megaly and gynaecomastia, are seen occasionally in the course of treatment
of protein-calorie malnutrition, as well as in malnourished subjects (Oomen,
1957a).

The association of these signs with biochemical and other tests may help
to identify the lacking nutrient or nutrients responsible for a given lesion,
but the commonly found simultaneous deficiency of many nutrients in diets
may render the final specific diagnosis difficult. It is in such instances that
double-blind therapeutic trials on a small scale may be useful, if carried
out under strictly controlled conditions.
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Nutritional Relevance of Commonly Recorded Signs

In the past, a large number of ill-defined signs have often been recorded
in the course of clinical nutritional surveys. More recent experience in
different parts of the world has suggested that many of these are, in fact,

. not related to malnutrition at all. The report of the WHO Expert Com-
mittee on Medical Assessment of Nutritional Status (1963) suggests the
classification of signs often recorded into the following three groups:

Group 1. Signs that are considered to be of value in nutritional assessment,
as, according to present evidence, they indicate with considerable probability
deficiency of one or more nutrients in the tissues in the recent past;

Group 2. Signs that need further investigation, but in whose causation
malnutrition, sometimes of a chronic nature, may play some part, together
with other factors. They are found more commonly in people with low
standards of living than among more privileged groups;

Group 3. Signs not related to nutrition, according to present knowledge,
but which, in some instances, have to be differentiated from signs of known
nutritional value (Group 1).

This type of classification (Table 1) can help the field worker to choose
the most useful selection of signs to record in a particular survey, whether

TABLE 1. CLASSIFIED LIST OF SIGNS USED IN NUTRITION SURVEYS *

Group 1: Group 2: Group 3:
Signs known to be of value Signs that need further Some signs not related
in nutrition surveys investigation to nutrition

1. Hair Lack of lustre Alopecia
Thinness and sparseness Artificial discoloration
Straightness
Dyspigmentation
Flag sign
Easy pluckability

2. Face Diffuse depigmentation Malar and supra-orbital Acne vulgaris
Naso-labial dyssebacea pigmentation Acne rosacea
Moon-face Chloasma

3. Eyes Pale conjunctiva Conjunctival injection Follicular conjunctivitis
Bitot's spots Conjunctival and scleral Blepharitis
Conjunctival xerosis pigmentation Pingueculae
Corneal xerosis Corneal vascularization Pterygium
Keratomalacia Circumcorneal injection Pannus
Angular palpebritis Corneal opacities and scars

4. Lips Angular stomatitis Chronic depigmentation of Chapping fromexposure to
Angular scars lower lip harsh climates
Cheilosis .

5. Tongue Oedema Hyperaemic and Aphthous ulcer
Scarlet and raw tongue hypertrophic papillae Leucoplakia
Magenta tongue Fissures
Atrophic papillae Geographic tongue

Pigmented tongue
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TABLE 1. CLASSIFIED LIST OF SIGNS USED IN NUTRITION SURVEYS (continued)
Group 1: | Group 2: Group 3:
Signs known to be of value Signs that need further Some signs not related
in nutrition surveys investigation to nutrition

6. Teeth Mottled enamel Caries Malocclusion
Attrition
Enamel hypoplasia
Enamel erosion
7. Gums Spongy, bleeding gums Recession of gum Pyorrhoea
8. Glands Thyroid enlargement Gynaecomastia Allergic or inflammatory
Parotid enlargement enlargement of thyroid or
parotid
. 9, Skin Xerosis Mosaic dermatosis Ichthyosis
: Follicular hyperkeratosis, Thickening and pigmenta-~ Acneiform eruptions
, types 1 and 2 tion of pressure points Miliaria
Petechiae Intertriginous lesions Epidermophytoses
Pellagrous dermatosis Sunburn
Flaky-paint dermatosis Onchocercal dermatosis
Scrotal and vulval dermatosis
10. Nails Koilonychia Brittle, ridged nails
1 11. Sub- Oedema
cutaneous Amount of subcutaneous fat
tissue

12. Muscular

Muscle wasting
Craniotabes

Winged scapulae

Funnel chest

andtskeletal Frontal and parietal bossing
systems Epiphyseal enlargement
(tender or painless)
Beading of ribs
i Persistently open anterior
! fontanelle
| Knock-knees or bow-legs
Diffuse or local skeietal
deformities
Deformities of thorax
(selected)
Musculo-skeletal
haemorrhages
13. Internal
systems:
(a) Gastro- Hepatomegaly Splenomegaly
intestinal

(b) Nervous“

(c) Cardio-
vascular

Psychomotor change

Mental confusion

Sensory loss

Motor weakness

Loss of position sense

Loss of vibratory sense
Loss of ankle and knee jerks
Calf tenderness

Cardiac enlargement
Tachycardia

Condition of ocular fundus

Blood pressure

* Adapted from WHO Expert Committee on Medical Assessment of Nutritional Status (1963).

a Both lathyrism (Patwardhan, 1961) and the group of “tropical neuropathies described by Cruickshank (1947,
1961), Money (1959), Latham (1964) and others are probably part of nutritional etiology. [f they are soughtin community
surveys, further neurological tests will be required.
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the survey be limited in scope and aimed at rapid clinical screening of the
community, or consist of a research project, possibly including an evaluation
of less certain signs (Group 2). Recognition and elimination of signs un-
related to nutrition (Group 3) will obviate confusion in interpretation and
save considerable time and effort. )

As a generalization, it is usually better to limit the list of signs sought
for in a survey to those considered essential. Experience suggests that
accuracy and reliability are often inversely proportional to the number of
signs included.

Future investigations may, of course, show that the significance of some
of the signs listed may have to be reappraised. Similarly, newly recognized
signs considered to be related to malnutrition will be described in the future
and will have to be included in the appropriate group. If they are used in
surveys, they must be carefully defined, both before the actual field work
and in the subsequent report.

Definition and Standardization

The physical signs recorded must always be defined as precisely as
practicable. Otherwise, as has often happened in the past, the meaning of
data from various parts of the world is in doubt, and comparability between
the results of different "observers or. between the findings of the same in-
vestigator at different times is impossible.

Standardization of definition of commonly employed physical signs is
obviously especially necessary for international comparison, and a descriptive
list is therefore given in the present section of the report. It is based on the
1963 report of the WHO Expert Committee on Medical Assessment of
Nutritional Status, but has been expanded to give fuller descriptive
detail. ‘

As well as careful written definitions, clear unambiguous photographs
are needed. Those given in the present monograph are intended both for
training purposes and also as a standard practical guide for use during actual
field work. h

The definitions of the signs to be used need to be available in written
form for team members. Before undertaking a survey, the team must be
given instruction and practical visual training in their recognition in order to
ensure uniformity of judgment and understanding. The use of colour
transparencies and, in some instances, a preliminary pilot field study can be
most valuable in this respect. Staff members working under close super-
vision can have their techniques and results tested and compared.

With this in mind, the Inter-departmental Committee on Nutrition for
National Development (ICNND) recommends planned standardization
sessions before, and at intervals during, the survey. At these, each examiner
independently records his clinical findings on 100 persons. Further spot
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checks are also valuable at intervals during the course of the survey, employ-
ing the written definitions agreed upon. Results are compared and incon-
sistencies investigated (ICNND, 1963).

At the same time, it is well recognized that the appearances of some
nutritional signs are difficult to describe with scientific precision and objec-
tivity, and these, for the most part, should not be employed in survey work.
Thus, “ diffuse depigmentation of the skin ” can represent, in less marked
instances, no more than a subjective judgment, based on experience and
local genetic possibilities. In particular, the general grading of subjects into
“good ”, “fair ?, or “ poor ” by physical inspection is even more difficult
to assess objectively, based as it is on numerous factors, such as the amount
of muscle and subcutaneous fat present, posture, pallor and behaviour;
and it is often influenced subconsciously by the examiner’s own body build,
his recent experiences in the field of nutrition, and the cultural concept of a
desirable physique in his own community. Still less possible is the assess-
ment of the nutriture of schoolchildren by such indefinite subjective features
as “ carriage—erect, slack or slovenly .

Another well-documented, serious difficulty is that the observer is sub-
consciously prone to interpret signs on the spot, and to change his own
criteria from time to time, depending on the group he is examining. If, for
example, a sign is found to be common in a certain group, but rare in the
one previously examined, there is a tendency to alter the diagnostic criteria
and to record grosser degrees of the sign (Sinclair, 1948). For example,
physicians are inclined to alter their standards of judgement of normal
physique rather rapidly if they are constantly studying a lean or an obese
population (ICNND, 1963).

The problem of standardization can be aggravated by ill-advised attempts
to grade the signs recorded into different degrees of positiveness (e.g. 0 to
+4-4). Under field circumstances, and with some exceptions (such as
the estimation of thyroid enlargement), it is usually not only impossible, but
also time-consuming, frustrating and pseudo-scientific, to attempt to differ-
entiate degrees of severity of the physical signs noted. A record of a positive
or a negative is usually the best that can be achieved.

Theoretically, certain signs can be estimated quantitatively and objec-
tively using objective mechanical instruments. For example, the gums may
be tested for bleeding by the use of a spring-loaded probe that can exert a
standard pressure (Sinclair, 1948), or a special apparatus can measure tendon
jerks quantitatively (ICNND, 1962a). Similarly, an apparatus might be
devised to test for oedema. In practice, however, these procedures are
usually manually performed without special equipment.

In addition to the standardization of definition, it is important that the
technique of examination should be described. The skin of the whole body
should be examined, as some lesions are found most commonly on the
buttocks or perineum; if this is not practicable, a note should be made to
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this effect. Clinical assessment must always be carried out with good
illumination, preferably with indirect sunlight.

Descriptive List of Selected Clinical Signs

The following descriptive list of physical signs is based on the 1963
report of the WHO Expert Committee on Medical Assessment .of Nu-
tritional Status, but has been expanded slightly to include some additional
comments and fuller explanation. It is given as an aid towards achieving
uniformity of terminology and the standardization of results obtained by
different investigators.

Most of the signs given are believed to be of value in the clinical assess-
ment of malnutrition (Group 1). A few are included which are of uncertain
significance nutritionally (Group 2); others are probably not nutritionally
significant, but require to be differentiated (Group 3).

In this list, no attempt is usually made to link particular signs with
specific nutrient deficiencies. Suggested groupings of signs in relation to
specific deficiencies are given later (see p. 43).

The order of arrangement of the list of signs also follows the WHO
Expert Committee’s report, and is related to the common practice -of ex-
amining subjects from head to foot.

1. Hair

Group 1

Lack of lustre. The hair is dull and dry. As with all hair changes, com-
parison has to be made with local normal standards in healthy subjects.
The effect of scalp disease, such as extensive fungus infection or impetigo,
of certain cultural practices, especially the use of oil on the hair, and of
some environmental factors, such as exposure to salt water and a very hot
dry atmosphere, must also be taken into account.

Thinness and sparseness (Fig. 1 (a) and (b)). The hair may become thin
—that is, fine and silky in texture—and sparse—that is, covering the scalp
less abundantly and completely, and with wider gaps between hairs. Al-
Jowance must be made for local practices in the treatment of hair; as, for
example, with the sparseness that can result in adult women in parts of
Africa from the tight braiding of hair into many short pigtails, with resultant
“ tension alopecia ”. A similar frontal baldness appears to occur in older
Chinese women, possibly as a result of the traditional combed-back hair
style.

Straightness. In some ethnic groups, with normally curly hair, malnutri-
tion may produce pathological straightness. This is especially noticeable in
negro children, for whom normal healthy hair is in thick tight curls. Colour
changes of some degree and easy pluckability are usually also present.
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FIG. 1. THIN SPARSE HAIR
(a) Adult {b) Pre-school child

FIG. 2. DYSPIGMENTED HAIR FIG. 8. FLAG SIGN IN HAIR

2
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Dyspigmentation of the hair (Fig. 2). The hair shows a distinct lightening
of its normal colour, most usually evident distally. Again, normal standards
will vary with the particular ethnic group; sometimes the mother, if well
nourished, may be immediately available as a living colour standard for her
children. The sign is a common feature of some forms of protein-calorie
malnutrition in young children, and is due to disturbance in melanogenesis.
Normal hair colour returns following protein feeding. The term * dys-
pigmentation ” is employed rather than “ hypochromotrichia ”, as there
may be, in some instances, an abnormal pigmentation, as well as a lightening
of colour.

Various changes of colour may be found. In subjects with normally
black hair, the changes usually seen in decreasing order of frequency are
dark brown, light brown, red-brown, blonde and grey. Difficulties with
precise estimations of shade of hair are related to observer error and
to the occurrence of a gradation of colour changes. Mechanical grading
may be possible with hair samples, using a reflectometer (Harrison et
al., 1964),

It is not usually necessary to group the different types of colour change
seen. Where this is required—as it may be for research purposes—attempts
have been made to grade the hair colours seen with colour charts used by
paint manufacturers, artists, wool firms and even beauty salons. None has
been found to be satisfactory, as the colours displayed do not approximate
to those seen in malnutrition. It may be more satisfactory to prepare a
local hair-colour guide made up of clear-cut specimens of the most usual
shades of dyspigmented hair seen. These can be stuck to a piece of white
cardboard with transparent cellotape, and used on the survey.

Numerous problems arise in the assessment of dyspigmented hair. It
may be customary for children of one or both sexes to have their hair cut
short or shaved, so that the hair colour is not apparent. Local factors may
be important, such as dyeing, the effect of sunshine, salt-spray and dust,
genetic factors and the habitual use of oil.

Confusion has arisen between different workers because some have
recorded this sign as positive when only the tips of the hair or the fringe of
scalp hair (“ fair frontal fringe ” or “ halo effect ) are affected.

It is suggested that dyspigmentation should be noted only if all the
area of the scalp is affected, including the middle third of a lock in the
parietal area (Falkner, 1960). If lesser degrees are recorded, the exact
definition should be given.

Flag sign (Fig. 3). This hair change, found in young children and first
reported from South America as signa de bandera, is usually uncommon.
It is characterized by alternating bands of light and dark colour along the
length of the hair, and reflects alternating episodes of protein-calorie
malnutrition and cure. It has been described in Arab children, and especially
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in South and Central America. It does not appear to be seen commonly
elsewhere.

Easy pluckability. In this sign, a small clump or tuft of hair can be easily
pulled out with moderate force and without pain. In extreme examples,
this looseness of the hair is a striking finding, easily demonstrated. In less
advanced cases, it is often most marked in the temporal region, but is a
difficult sign to judge objectively, as it plainly depends on the force applied
to the clump of hair by the examiner’s thumb and forefinger.

It is usually accompanied by other hair changes, such as dyspigmentation,
thinness, and sparseness, and occurs in kwashiorkor and other forms of
protein-calorie malnutrition in early childhood. The easy pluckability and
the sparseness are both related to a looseness of hairs in their follicles.

2. Face

Group 1

Diffuse depigmentation (Fig. 4). A general lightening of colour of the
pigment of the skin of the face can occur, and may sometimes be exaggerated
by associated underlying anaemia. In protein-calorie malnutrition, it is
usually first and most easily noticeable on the face, centrally rather than
laterally. As usual with estimations of colour change, lesser degrees are
difficult to determine precisely, while genetic influences may sometimes be
relevant. Its etiology is probably similar to that of dyspigmented hair—
that is, interference with melanogenesis. Both are found in protein-calorie
malnutrition in young children, especially in kwashiorkor, in which con-
dition the skin slowly darkens following treatment with protein foods.

Naso-labial dyssebacea (Plate I A). The lesion consists of dry greasy
filiform excrescences, greyish, yellowish or pale in colour, most commonly
located in the naso-labial folds. They may also be seen in the bridge of the
nose, eyebrows and back of the ears. They are produced by plugging of
the ducts of the enlarged sebaceous glands by retained sebum, which accouuts
for the scaly greasiness produced.

Moon-face (Fig. 5). This is a peculiar rounded prominence of the cheeks,
which protrude over the general level of the naso-labial folds. The mouth
presents a pursed-in appearance. The condition is encountered mostly in
the pre-school child with protein-calorie malnutrition of the kwashiorkor
type. Pitting on pressure does not occur.

3. Eyes?

Eye signs have to be considered in relation to the possible effects of
chronic ocular trauma from a combination of bright sunlight, dust, wind,
smoke and infection.

1 The definitions are based on descriptions given by McLaren (1963), Oomen, McLaren & Escapini
(1964), and McLaren, Qomen & Escapini (1966).
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DEPIGMENTED SKIN, COMPARED WITH NORMAL CHILD
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Group 1

Pale conjunctiva. This sign is positive if there is pallor of the conjunctival
and buccal mucosae. It is principally a clinical reflection of severe anaemia.

Conjunctival xerosis (Plate I B). This condition is characterized by
dryness, thickening, pigmentation and lack of lustre and transparency of
the bulbar conjunctiva of the exposed part of the eyeball. A few seconds’
exposure by drawing back the lids will aid in its identification.

Small, more or less vertical, dry folds of the conjunctiva can best be
demonstrated by rucking up the loose temporal conjunctiva against the
outer canthus with the eye in full external movement. The xerotic con-
junctiva is not wetted by tears.

The process is due to keratinization affecting the cells of the conjunctival
epithelium.

Bitot’s spots (Fig. 6).> These are usually well-demarcated, superficial,
dry, greyish, silvery or chalky-white foamy plaques, often triangular or
irregularly circular in shape, more often confined to the regions lateral to
the cornea and rarely overlying it. They are usually bilateral, and are
composed of keratinized epithelial debris, which can be removed by firm
wiping, revealing a xerotic conjunctival bed with a rough surface.

Bitot’s spots may accompany the generalized conjunctival xerosis
described above. They are then usually part of the ocular manifestations
of vitamin-A deficiency, and the subject is most commonly a pre-school
child or infant. However, Bitot’s spots are also frequently observed, usually
in school-age children and adults, as isolated and often minimal lesions in
subjects with no evidence of vitamin-A deficiency.

Corneal xerosis (Plate I C). The cornea is hazy or opaque, frequently
with a bluish milky appearance, usually most marked in the lower central
area. It is due in part to cellular infiltration of the corneal stroma. Corneal
xerosis is usually accompanied by conjunctival xerosis. Both corneae
usually show change, sometimes to a widely varying degree. Photophobia,
pain and inflammatory congestion are not usually present.

Keratomalacia (Plates I C and II A; Fig. 7). This consists of a charac-
teristic softening (colliquative necrosis) of the entire thickness of part or
more often the whole of the cornea, leading to perforation and iris prolapse.

Keratomalacia is usually bilateral, but often with unequal involvement of
the two eyes. Xerosis of the conjunctiva is usually, though not invariably,
present. The condition is essentially quiet and insidious, with no pain or
other complaints, and no secretion or discharge. It can occur “ behind
closed eyelids ” (McLaren, 1966).

The process is a rapid one, the corneal structure melting into a cloudy
gelatinous mass, which may be dead-white or dirty-yellow in colour.

1 Also known in the Russian literature as Iskerskii’s patches (Shevalev, 1962).
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FiG. 6. BITOT'S SPOT

FIG. 7. KERATOMALACIA (LATE,
WITH NECROSIS OF CORNEA)

FIG. 8. SCLERAL PIG-
MENTATION
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Extrusion of the lens and loss of vitreous may occur; in untreated cases,
panophthalmitis not infrequently supervenes.

Angular palpebritis (angular blepharitis) (Plate II B). The lesion is
characterized by excoriation and fissuring of the external canthi, and it is
often associated with angular stomatitis.

Group 2

Corneal vascularization (Plate II B). This represents an invasion of all
quadrants or the whole of the periphery of the cornea by fine capillary blood
vessels. Early changes can be defined only by biomicroscopic examination.
It is due to congestion of the normal limbal plexus. It is non-specific and
can occur in any inflammatory or irritative process affecting the cornea.

Conjunctival injection and circumcorneal injection. The terms are self-
explanatory.

Conjunctival and scleral pigmentation (Fig. 8). The nature and location
should be described. The following classification is suggested by McLaren
(1963).

(a) Diffuse conjunctival pigmentation. A generalized brownish pigmen-
tation of the bulbar conjunctiva, most marked in the interpalpebral fissure.
The condition is common in older children and adults in dark-skinned
peoples and is of no significance. In young children, however, it is abnormal
if marked, and is then usually associated with xerosis conjunctivae (see
above).

(b) Speckled areas of pigment, associated with healed Bitot’s spots.

(¢) Circumcorneal pigment ring.

(d) Particles of blue-black choroidal pigment visible through gaps in
the sclera around the perforating branches of the anterior ciliary arteries.

Items (c) and (d) have no nutritional significance.

Corneal opacities and scars. Their nature (fine or dense, deep or super-
ficial) and position (which quadrant of the cornea) should be noted. They
may result from previous infection, including ophthalmia neonatorum,
trachoma and congenital syphilis, from trauma or from malnutrition,
especially from past avitaminosis A, which can leave the eye damaged with
nebulae, leucomata, anterior staphylomata or phthisis bulbi (Oomen,
McLaren & Escapini, 1964; McLaren, Oomen & Escapini, 1966).

Group 3

Pingueculae (Fig. 9). These are unilateral or bilateral, whitish or yellow-
ish circumscribed thickenings of the conjunctiva. They are yellowish
accumulations of fatty material, generally on the lateral side of the sclera,
placed close to the corneal margin. They are more common in adults than
in children, and occur both in well-nourished and in poorly-fed communities.



PLATE |

A. DYSSEBACEA




PLATE Il

A. KERATOMALACIA INVOLVING WHOLE CORNEA

C. ANGULAR STOMATITIS




PLATE 11l

A. ATROPHIC PAPILLAE B. FISSURES OF THE TONGUE

C. EARLY MOTTLING OF THE TEETH
(WHITE PATCHES) D. LATE MOTTLING OF THE UPPER INCISORS




PLATE IV

A. SPONGY BLEEDING GUMS

B. PYORRHOEA

C. ACUTE PELLAGROUS DERMATOSIS
ON FOREARMS AND HANDS D. CHRONIC PELLAGROUS DERMATOSIS ON FOREARMS




