Annex 4

THE DESIGN AND USE OF WEIGHT CHARTS
IN SURVEILLANCE OF THE INDIVIDUAL

D. Morley

The need for weight charts

It is now widely agreed that growth and development are reasonably
sensitive indicators of protein—energy malnutrition. It is also agreed that
the monitoring of growth and development may be the most feasible way
of detecting the early stages of a nutritional calamity in the young child.
In continuing service programmes in the community, such as those offered
through maternal and child health services or in ““‘under-fives™ clinics (7),
there is an opportunity to monitor growth and development of individual
children on a longitudinal basis—a programme of individual surveillance.
Those individuals departing from the expected patterns of growth then
become the targets of more intensive action. It is also apparent from
Chapter 18 that the existence of such records in the community can serve
as a basis for a continuing surveillance of the community as a whole.

Among anthropometric measurements, height is an excellent measure
of growth, particularly in the schoolchild. However, in the section of the
population most at risk, the preschool child, measurement of height or
length is difficult and requires two people, one of whom must be skilled if
reliable data are to be obtained. There is the further limitation that changes
in height in a period shorter than six months are small, so that any reduction
in growth during such a period will be difficult to measure. Other measure-
ments of value in surveys or in screening are arm circumference, relative
head and chest circumference, and skinfold thickness. These again have
the disadvantage that in the individual child the changes have to be con-
siderable before they are pertinent and that the measurements must be by
personnel trained in anthropometric techniques. Arm circumference is
fortunately the most useful. It is particularly valuable in situations where
a rapid method is needed to discover children who may be malnourished
but whose age is unknown (2).

In the age group below five years, in which the majority of cases of
malnutrition occur, the measurement of weight is the method of choice for
the assessment and surveillance of the child’s state of nutrition. With a
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suitable balance, weight can be measured accurately by workers who have
received only limited schooling. If suitable workers are selected and trained,
they will release nursing personnel for other duties. Such workers, given
the responsibility for weighing and maintaining weight charts of the children
of the community, can obtain excellent data if encouraged and supervised.

Design of weight charts

A WHO survey of growth charts from 55 different areas showed that
739 were based on weight for age while 279, combined this with height
for age. This finding confirms that weight is widely accepted as a criterion.
The significance and interpretation of height and weight as combined indices
in cross-sectional studies is discussed in detail in Annex 5. In the same
survey, it was found that the reference curves or interpretative criteria were
based on local standards in only 29 9; of cases, either because such standards
were not available or because they were not seen as mandatory for the
purpose cf a description of the pattern of growth. The major purpose of
a growth chart is to enable the health worker to detect deviations in the
growth pattern of the individual child; therefore only a reference description
of growth pattern is needed, not an absolute criterion of expected weight
or height at a given age. As will be discussed later, a subsidiary but still
important purpose of a chart is to provide the mother with a visual record
of the health status of her child (and, if so designed, a record of important
events such as vaccinations, duration of breastfeeding, and significant ill-
nesses). These two purposes may require the production of two charts—
one for retention in the service centre and one for the mother to keep,
although in ‘““under-fives” clinics it has been noted that a single chart
retained by the mother and brought to the clinic may suffice (7). The
question of the importance of permanently retained records must be
answered in the local setting.

WHO is now testing a set of growth charts with reference curves based
on data from the Institute of Child Health, London, and the International
Children’s Centre, Paris, relating to British children.# These particular data
were chosen after careful consideration of data from seven countries. They
have the particular advantage that they are relatively recent and readily avail-
able for further analysis should this prove desirable. The population base is
large, and the measurements were carefully made. It should be noted that
they correspond reasonably well with the Stuart (Harvard) data, which are
still in wide use around the world—an important practical consideration.

To facilitate application of the charts in regions where ultimate stature
may be expected to vary from the norm in the United Kingdom, the median

4 The WHO charts described in this annex are based on guidelines developed by a group of WHO
consultants in 1972, It is hoped that the charts, perhaps in slightly modified form, will soon be available for
general use.
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curve is plotted along with additional weight lines both above and below,
but particularly for the lower scales. There is no implication that a particular
line is the most desirable; the lines are intended only for reference.

The WHO weight charts for boys and girls are shown in Fig. 1. The
reverse side of each chart (Fig. 2) provides spaces for recording height
changes, vaccinations, and data pertaining to the identification of the child
and its siblings, which constitute a record of family spacing.

The chart for retention by the mother (Fig. 3) is of simplified design and
provides only two weight reference lines. The mother’s chart does not
contain a record of height changes. It seemed desirable to provide the
mother with a description of the usual patterns of growth but not to
encourage her to become overly concerned by small departures, which are
more evident in the charts kept in the clinic. If the clinic chart has a per-
manently attached sheet of carbon paper and is laid on top of the mother’s
copy, both charts can be marked at once. All charts provide for entry of
the month of birth and recording of weight and height by calendar month
rather than year. This format (Fig. 4), adopted from the charts designed by
the author for the “under-fives” clinics, offers considerable advantages over
the traditional format, which requires the child’s age to be established at
every visit.

The WHO charts are essentially similar to that developed by Morley (3),
an example of which is shown in Fig. 5. Morley (1) has now revised the
weight curves of his original charts to conform with the data on which the
WHO charts are based. The emphasis is on simplicity, to encourage the
use of the charts in rural areas. Plastic overlays with additional reference
lines (as in the clinic-retained charts) are available and can be used to assess
any change in the distribution of observed weights among children attending
the clinic (e.g., as a part of a local, regional, or international surveillance
programme).

Regions having their own reference data for weight may find the format
of the WHO charts of value. Conversely, countries having very specific
programmes may prefer a different format for supplementary data but find
the weight curves of value.

The use of the weight chart

A child’s weight can be one of the most economical yet valuable measure-
ments in the whole field of medicine. Accurate and well maintained balances
are essential. The most dependable type is a beam balance, with scale pans
and fixed weights, but it costs about $130 and is heavy to transport. A
cheaper and more portable hanging spring balance costs only about $32,
but it has to be checked periodically with standard weights. The child is
placed in locally made “trousers”, a net, bowl, or other receptacle (depending
on local culture) and then suspended from the balance by the mother, and
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Fig. 1. WHO weight charts for boys and giris
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The five curves represent, from top to bottom, the ninety-seventh percentile, the median, the third
percentile, the median minus three standard deviations, and the median minus four standard deviations.
The curves are intended to serve as a means of portraying the usual growth patterns among children of
differing weights and not as a method of classification.
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Fig. 2. WHO growth chart showing child’s identity, vaccination record,
and height measurements
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Fig. 3. WHO weight chart to be retained by the mother
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The upper curve represents the fiftieth percentile of the values for boys and the lower curve the third
percentile of the values for girls. They should serve as a general description of the direction that weight
curves might be expected to take. The reverse side of the card is used to record information on the child’s
identity, siblings, and immunizations.
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Fig. 4. Systems of recording age
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The traditional method of recording the passage of time on a weight chart is shown in diagram A.
Those completing the chart have to calculate the age of the child at every attendance, which is time
consuming and leads to mistakes.

The calendar system shown in diagram £ overcomes this difficulty. The months of the year are
wtitten in the spaces provided, starting with the child’s month of birth. Yearly intervals are automatically
indicated by the bold outlining of every twelfth space. '

Fig. 5. Use of weight chart
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This type of chart was developed for the “under-fives” clinics (7). It shows the record of a child who,
after a succession of illnesses in the first year of life, developed acute malnutrition and was subsequently
rehabilitated. Note that the weight curves on this chart are the same as those used on the WHO chart
shown in Fig. 3. A panel for the fourth and fifth years is provided on the back of the chart.
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a direct reading is made from the dial. The siting of balances in the clinic
needs careful consideration. When the climate is warm and undressing the
children presents no difficulty, the weighing station is normally in the waiting
space. The balance should be positioned in a space in a wall or bench,
the top of which is a metre high. The space should be arranged so that
the balance pan is on the same level as the top of the wall or bench, and
the infant is then less likely to be frightened when being weighed. The low
wall or bench is designed to prevent the children or their mothers from
crowding round the weighing clerk.

Older children are best weighed on an adult-sized weighing machine to
which a “toddler bar” has been attached. The toddler bar is fixed to the
platform and the young child grips this to steady himself while being weighed.
It is 40 cm high and is best set back 10 cm from the front of the platform.
The adult machine may also be placed in the wall.

The introduction of weight charts and their interpretation in programmes
require careful planning and training of personnel, and the techniques of
weighing and measuring must be standardized. Inexpensive teaching aids
are available.# Practical advice on the collection of the anthropometric
data is available in the monograph by Jelliffe (4).

When a child enters the programme at or shortly after birth, the informa-
tion is entered by month of the year instead of by age, thereby saving much
time needed for calculating age. The age of older children, however, must
be ascertained at entry, and this may present a problem in places where age
records are not kept. To cope with this situation, Jelliffe (4¢) and Cobey &
Cunningham (5) have described a method in which the date of birth is
related to notable events in the community.

Experience in the use of the charts has shown the existence of a wide
variation in individual weight curves in developing countries. However,
the relative position of a child’s weight on the chart is of secondary import-
ance compared with the direction in which the weight curve is moving.
A child whose weight curve is well below the “path” but who is gaining
steadily will not be a cause for concern, while the child whose curve is still
above the path but has been “flattened” for nine months may require
admission to hospital for incipient kwashiorkor. The chart from a child
who developed kwashiokor is shown in Fig. 5.

The chart is a useful tool in staff training. The trainee can be given
information on a child’s past weights, illnesses, and vaccinations and asked
to describe what she would do if the child were brought to her. “Walking
the child along the path” is a concept that can be understood by medical
auxiliaries and nurses, and, in time, by mothers.

Seasonal variations in the rate of increase of height and weight occur in
children in both temperate and tropical climates and have been found to be

4 Further information may be obtained from the Institute of Child Health, London.
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considerable in some tropical regions. The recognition of these seasonal
differences is important, for they are significant both in nutrition studies
and in planning and evaluating programmes for improving diets. As weight
charts become more widely used, variations in seasonal growth due to
dietary or other factors will be more readily recognized and their relationship
to malnutrition syndromes better understood.

The use of these weight charts in ““‘under-fives” clinics has led to the
development of a dialogue between child-care nurses and mothers on the
topic of family planning. The month in which the mother has a 5% chance
of conceiving is calculated, and the parents’ attitude to, and perhaps accept-
ance of, family planning in the preceding months is recorded on the chart.
This has proved an effective and acceptable way of introducing family
planning into children’s clinics (/).

A health and weight chart should incorporate a record of the inocula-
tions received by the child. Immunization against the common illnesses of
childhood is an economical means of safeguarding the state of nutrition of
children. For example, in an area where measles is severe and where it
causes considerable loss of weight, children who have been protected from
measles by immunization gain more weight on the average over a year than
a similar unprotected group.

The maintenance of satisfactory growth in the child, and thereby the
prevention of malnutrition, should be the concern of every medical worker
who comes into contact with him. The child must be weighed and the
weight curve charted on each visit to the clinic or hospital. Children who
are growing satisfactorily might be seen at least once a month in the first
year of life, and once every three months thereafter. In practice a clinic in
which the mother has confidence will be visited more frequently, although
attendance is also determined by the time and expense entailed. Mothers and
their children should always be welcomed at the clinics. Some mothers
require more frequent reassurance than others on their child’s continuing
good health.

The weight chart gives a warning of danger of malnutrition usually many
months (and at least several weeks) before the earliest clinical or biochemical
evidence of protein-energy deficiency. Children at high risk may be distin-
guished even earlier, and the separation of children into high (and low)
risk groups will enable the child care services to be concentrated on the
children most in need. The high risk group includes those least likely to
make use of the services. To date only a few studies have been undertaken
in developing countries to find the most vulnerable children. In a longitu-
dinal study of children in West Africa, a group of “low weight” (and
presumably undernourished) children was compared with a group of “high
weight” children. Nineteen parameters were considered, of which nine
were selected as being the best indicators of the need for special care (I, 6).
If any of these are found to apply to an individual child, they are recorded
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on the chart by the doctor or other senior medical worker so that personnel
subsequently seeing the child and his record may pay particular attention
to his growth. The main indicators identified were:

(1) Maternal weight below 45.5 kg—the tenth percentile.

(2) Birth order greater than seven.

(3) Death of either parent or a broken marriage.

(4) Death of more than four siblings, particularly those occurring between
the ages of 1 and 12 months.

(5) Birth weight below 2.4 kg.

(6) Twins.

(7) Failure to gain 0.5 kg a month in the first trimester or 0.25 kg a
month in the second trimester.

(8) Breast infection and difficulties in breastfeeding, particularly when
secondary to a psychiatric illness in the mother.

(9) An episode of measles, whooping cough, and severe or repeated
diarrhoea in the early months of life.

Lees (7) noted the significance of rather different factors in studying a
group in the West Indies. He cited the following as the major indicators of
the high risk infant in that setting:

1. Illiteracy in the mother.

2. A working mother.

3. Previous family history of malnutrition or death of a child under the
age of two years.

One or more of these factors operated in 859, of cases, and all three
were found in 33 9.

Nautritional surveillance of schoolchildren

The concept of satisfactory growth is of value to those concerned with
the health of children of school age, particularly in the period of puberty.
In this age group, severe clinical signs of malnutrition are uncommon, and
screening children for such signs is uneconomic. It is likely that school
medical services in developing countries will in the future rely heavily on
height and weight measurements made regularly by the schoolteacher, and only
children who show retarded growth or other clear-cut signs of illness will
be referred to the few school medical officers available. Methods of making
reasonably accurate measurements and charting them need to be taught in
teacher training colleges. Measuring and weighing children in class is a
practical and useful kind of teaching. The parents of the future, now in
their school years, need to have an understanding of the importance of
satisfactory growth.
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