Measuring and managing
Protein Energy Malnutrition

in Rural Communities

@ Measurements to detect PEM

Summary

Mutritional deficiency diseases constitute a major proportion of
ailments seen in the practice of medicine in developing countries.

In 1979 at the Gelukspan Community Hospital, three leading causes
of child mortality were found. The most important causes were mal-
nutrition {409%), gastro-enteritis (30%) and chest infections {15%) for
children who died in the hospital. It was noticed that the majority of the

children who died of

articles:

(1) anthropometric measuraments to detect protein energy malnutrition

(P.E.M.}

(2) possible factors contributing to the development of P.E.M.
(3) results of a nutrition survey in the Gelukspan district in 1980,

(4) intervention programmes

(5) results after 18 months intervention programme in Gelukspan

district (1982)

(B6) follow-up of 998 children with P.E.M.
Suggestions will be made regarding the improvement of nutritional

status of pre-school children.

gastro-enteritis or chest
underweight. In this study the lollowing subjects will be discussed in six

infections were

S eyere malnutrition manifests imelf by
climical signs, but because of
absence of clinical signs, mild or
moderate malnutrition can be easily over
locked. In children mild, rmoderate or
severe Protein-energy Malnutrition can be
aszessed by relatively simple anthropo-
metric measurements.

Strictly speaking, amthropometny does
not omly assess P.LEM. Genetic and
disease factors, that are not yet quantifi-
ablke are addiional influences on growth
and body compositiont®8, However, it
has been suggested that envircnmental
influences, especially nutrition, are of
greater importance with regard to growth
body mass and body composition than
genetic  background or other biological
factors<2),

The maost commonly used measure.
ments  for  nutritional  assessment  are
weight, height, skin fold thickness, chest,
arm and head arcurmfersnce, The meas.
wrement of the skin fold thick ness needs a
Iot of experience. Therefors it is left out of
the measurements used in this study, The
advantages and disadvantages of the
rmeasurements used im this study and the

acfual significance of these measure-
ments will be discussed below:

Weight

Weight is quickly influenced by dietary
change or diseases and it can be lost or
regained over a reasonably short period of
time, Conseguently weight tor age s a
very useful index im following the growth
and development of a child. If i is used in
& crass sectional study, it has to be com-
pared with the weight of a normal child of
the same age,

A deficit in welght for age may be in-
dicative of either chronic ar acute malnu-
tritican *2 bul ore cannot decide on this,
unless the height of the child has been
taken into aocount,

The small size or stunting of a child,
duse to past chronic malnutrition, may be
the cause of a present [ow weight for age
There may even be a difference in height
between the whole popuation suneyed
and the reference population. Weight for
age can thus overestimate actual malnu-
triticn by imcleding children that are usual-
Iy small for their age.

Another disadvantage of welght for age

by Dr M Bac
Gelukspan Community
Hospital

is the fact that in severely malnourished
children cederma may partly compensate
for weight deficit #% . If one doesn’t in
clude the clinical signs in assessing the nu-
tritional status of a child, these severs
cases of malnutrition will not be classified
as such by this indes.

In a child that is underweight for age a
single measurement of weight for age
does not make clear whether the child has
been malnourished in the past and is now
an a satisfactory diet or not. Only sernal
measurements can shed light on whether
the dietary intake is sufficient or nof,

It can be concluded that the vahse of
weight for age as an index in assessing
rmalnutritien should not be overestimated
The digtribution of weight for age of the
whede population may be compared o
the distribution of the standard popula-
tion. The difference between these
distributions can be an indication of the
rutriticnal status of the whole population

Height

Height is a more stable growth
parameter than weight, The reasors for
this are: one cannot |ase keight; it needs a
rather long pericd of ditary deficency
before  height growth is  significantly
retarded 52

Thus, height for age is an index of the
nutriticnal history of a child. Low heght
for age in a child is called “stunting. A
stunted child has a height that is low in
comparison with the height of a noemal
healthy child of the same age. Using
hekht alone as an indicator of malmutri-
tion has some disadvantages:

® 0 chldren & low heﬂhr ([ Sg]e Can in-
dicate chronic malnutrition but it does
ot provide any indication of the pre-
sent distary intake of the child 52

® Height deficit may not e manifest in
infants, because it takes some time o
clevetop:

® A low height in infants or young
children may be the consequence of
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Measuring PEM

srmall sive at birth rather than an indica-
tin of postnatal malnutritkon;

#® [he possibality ol ethnic differences in
height cannot be excluded 26

Weight for height

This index indicates the degree of thin-
ness or fatness of the child in relation to
his height 32 . Weight for height
measurements provide a picture of the
current nutritional statues of the chilkd,

Weight deficit for height is called
“wasting”. A wasted child has a weight
that is low in comparison with the weight
of a normal healthy child of the same

fghit,

This imdex has three major advantages:

® The age of the child need not to be
knicwny;

® This index is relatively independent of
sex or race up to about the age of ten
WEArs:

® |n young children weight for helght re-
rding quite constant under most con-
ditions, except during periods of acute
undernutriticn and overnutriton g
illress.

A disadvantage of using this index
alone is the fact that it does not separsie
mormal healthy  children from  children
wha have had past malnutrition or chronic
malnutrition and who may have retarded
growth both in length and weight 52

As for weight, height and age, “weight
for height” in combinaticn with “height for
age” seems to give the most useful infor-
mation about the nutriticnal status of a
particular child, A child with low weight for
height {wasted) but normal height for age
may be suffering from present malnutri-
tion, Low weight for helght (wasted) and
Iow hekaht for age (stunted) indicate past,
chronie and present malmutrtion,

In this case the possibility of ethnic and
non-nutritional grewth limitations sheuld
be excluded, MNormal weight for height,
but low height for age (stlunted) may also
be due to earlier non-nutriticnal influences
and'or to previous prenatal or postnatal
malnutrition(26),

TABLE - 1 PAST  MALNO-
CHROMIC TRITION
PRESENT
‘Wasted Mol stunted X
Mot wasted  stunted X
‘Wasted sfuntexd X X

Chest Circumference

Measurements of the chest circum-
ference are generally combined with
measurements of the head drcum-
ference. The chest head clrcumiersnce
ratio is used as an indicator of P.E.M. of
carly childhood

The concepts of some authors about
the value of the chest head circumiference
ratio are rather different

Jellife {1966) states that: "Al six
manths of age, the circumference of the
head and the chest are about the sarme,
After this, the skull grows slowly and the
chest more rapdily. Therefore, between
the ages of sic months and flve years, a
chest head droumference ratio of less
ihan one may be due to fallure to develop
of i wasting of the muscle and fat of the
chest wall, and can be used as community
indicator of PEM of early childhood "

Keller c.s. (1976) found that there are
insufficient data to justify the general use
of the chest head circumference ratio as
an index for P.E. M,

Head Circumference

Head circumference is related mainky tc
brain size and - to a small extent - to the
thickness of the scalp tissues and the
skull. Brain size increases rapidly during
the first wear, when head circumference
normally reflects age rather than health aor
mutrition,

Howsver, brain size and both the thick-
mess of scalp soft tissues and the skull can
vary with nutritional status, so that head
circumference i slightly affected in the
second year of life im P.EM. although
much less 30 than chest
circumference 22 |

Variations in skull appearance may be

due to  ethnic  differences, to some

dizeases lke sickle-cell anaemia and
rickets, and to bossing.

Bossing may have a nutritional cause
<lack of vitarmin [ - but it can also coour in
chitdren of African ancestry with sickle.
cell anaemia and appears to be recogniz-
ed by some committess as a possible
farmilial characteristic, Cultural practicss in
infancy, like the head-binding of certain
South American Indians, may also affect
the head circumference 22

Melhaus [(1968) made composite
head circumierence graphs for children.
These are applicable regardless of skin-
colour, race, nationality of geographic
location. Improved child nutrition and
ather social and sanitary measures which
accelerated body growth in recent years,
did not affect head growth 43 |

What in fact is measured by the chest
and head circumference is made dear by
Seoane and Latham (1971). They
found stranger carrelation co-effidents of
head and chest circumference
measurements with height for age than
with weight for age. This indicates that
both head and chest growth are maore like.
Iy to be effected by chronic long term
malnutrition than by acute malmuirition,

Arm Circumference

From birth o one year the arm circum-
ference riges seephy. From that age until
five years the arm circumference of a
healthy child grows only about one centi.
metre 28 | Sa from one until five years this
index is relatively age-independant,

The arm droumference seems to cor-
refate wery strongly with the caloubted
muscle droumference as well as with
weight for age 22 _ Even if the lower arm
of a malnourished child with kwashicrkor
is swallen with fluid, the muscles of his up.
per arm will be thin and he will have a
small arm circumference 28 | Therefore
the arm circumference serves as a genaral
anthropometric index of P.E.M.

The use of this measure has the fallow-
ing disadvantages;

& One needs a certain level of skill to
measure accurately;

® It has insufficient inter
abserver repeatability;

® [t is not a sensitive indicator of recent
changes in nutritional status 26 ,

# [i gives the same information as weight
for height, since a thin person tends to
have a thin arm, bt it is kess sensitive
and accurate. This is partly because
the arm droumference is a linear mea-
surement, wheneas weight is a cubic
one, and partly because the ermor in
measurement is likely to be
greater 53

Anderson (1979) found in a study in
fiwe developing countries amomng children

and intra-
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from cne to five vears cld that the amm cir-,
cumference showed the stromagest positive
correlation with  welght, Arm  circum-
feremce showed an equally strong positive
correlation with both welght for age and
weight for height,

She also reports that the arm circum.
ference is a useful measurement in popu.
lations with high rates of severe malnutri-
tion and stunting ! . Keller .5, (1976)
came to the opposite conclusion for a less
well-nourished population #% |

Standards of Reference

To assess the nutritonal status of &
child the anthropometnic measures of that
particular child are compared with those
of & normal, bealthy child of the same age
of the same height,

On this point three main problems
arise;

@\ hich anthropometric measurements
give the most realistic view of the mutri.
tional status of a child?

— As mentioned befove,  conceming
welkght and heighl, weight- for- height
together with height. for age gives a far
more realistic assessment of Lhe preva-
fence of malnuiiion than does weight-
for- age,

®Are the standards drawn upon Euro-
pean or Morth Amercan populations
applicable to groups in developing
countries; do the children in developing
countries have the polential to reach
these Internaticnal standards if they are
fed on an appropriate diet?

— The general opimian & thal the stan-
cards reached by afffuend whilte Morth
Amevican children are applicable to al!
oS, a5, when non-white children
are plerced i ideal auintional surmownd-
s ey reach thedr growth polential
andd are comparable to Maroard stan-
dards ¥8 | The possibilily of true ethnic
fpenetic) diferences cannol be come-
piedely rnded oul al preserl. 5o 0 (reber
national slandards are used, caution in
the inferpretation of comparalive data
shauld be laien 26 _

& |z it realstic for developing countries o
use international e Ewropean or
Morth American standards, is it within
reach of developing countries to spend
encugh money, manpower and efort
etc. to institute progammes aimed at
bringing the children up to the range of
the international standards?

= Local anthropomelric  standands
showld be prepared and used where-
et possibie, becawse they may oflen
he considered a more realisfic goal in
respec! of maorney and manpower
available. The data for making them
are however very difficull to colflect. To
make a local standard, a ol of mea-

suremeris have lo be made among
the healthy, wellfed section of the
cormmunily, As the besi alfermalive, al
present, internaltional  standards  of
reference should be employed, for they
supply @ gardstick with which resulls
from swueys al diferend limes and
Places can be compared, While they
may be locally relevand as a goal, they
are more usually valiable as a slan-
dard of reference 22 .

Cut-oft points

Choice of cut-off points divide “wellnou-
risied” from “malnourshed”  chikdres,
They also depend on the purpose of the
shudy. 1s the aim of the study just o assess
the nutrtional status of the population
suneyed? Or is the main aim of the study
to collect figures that serve as a guide for
action to improve the nutritional status of
the malncurished children or the children
at rigk? Secondly, the choice of cut-offs

poanits depends on the money, manpower
and effert that can be spent on this sub-

ject.

Weight for age

T assess the extent of malnutrition in &
community, Gomes classification of
children with weight deficit may be used;
the malnourished are those who are
bedow 75 % of the expected, or standard,
weight- for- age; sewverely malnourished
thoee below 60%. This classification is
based on the Harvard (Boston) growth
standards,

Jellife set the cut-off paint for detecting
malnutrition somewhat higher than that of
Cromes - on or below 80% of the standard
weight- for- age. This point is approxi-
mately the same as the third percentile of
thw: Harvard standard, which in turn is the
=ame as two standard deviations below
the mean. The term “below the third
percentile” became widely used to in-
dicate which children were considered
malnourished #2 |

It s imporant 1o realioe that for the
reference population (Harvard), 3% of the
population has & weight for age [ower than
80% of the standard weight for age, but
this is certainly not the case for every

population. The mean of a particular
population can even be lower than the
third percentile of the Harvard
standard #7 .

Height for age

The generally accepted cut-off polnt for
height- for age in assessing malnutrition
i8 905% of the mean hg‘r‘ght. for- age of the
Harvard standard 22. 26, 49

Weight for height

n the basis of clinical observations the
cut-aff point usually recommended |5
80% of the mean weight of the Harvard
standard 26

Arm circumference

I bwesr studhy of companson of anthrapa-
metric  measures, Anderson [(1979)
started by using the cut-off points propos-
ed by Shakit and Mordey for diagnosing
malnutrition; 12,5 cm to detect malmutr-
tion and 13,5 cm to detect mikd malmutri-
tion. Howewer, on the basis of her fin-
dings, Anderson suggested | 3.5 cm as a
cut-off point to detect severe
malnutrition ! . King (1979) regards a
mild upperam cloumference of less than
l4dcmm a3 am  indication of
malnutrition 28 |

The measurernent of the mid upperarm
circurnference is only useful as a para-
meter in_children betwesn 12 and 60
manths 22

Chest head circumference ratio

Jellife (1966) recommended a ratio
lower than one in children between & and
B0 months as an indicator of PLEM, 22
Recently however, he sald that this para-
meter iz of lithe value nowadays because
it Is ot Bocurate enough. (personal com-
municalion 1982

Mortality rates
Mewborn (first 28 days of life).

Dwring  the necnatal pericd (0 - 27
days), the principle causes of death are
sated o be low birthweight and tetanuws.
Other causes of death are birth injury
froam unskilled rnidwifeq.r.zpremamrlry and
congenital abnormalities 23

TABLE1-2

Age-speciiic Mortality Rotes of different groups in the RSA (1970).

{Deaqths per 1,000 population).

AGE IN YEARS
1 1-4 £5-14
Blacks 1358 154 14
Coloureds 1394 147 1.2
Asians 414 34 o8
Whites 227 L1 o5

rfrom Windham, © H and Irwig, L 8, 15750,
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Infants (1st year of life).

The infant mortality rate is usually high
in developing countries,” In Europe and
Morth America it is below 40 per thou-
sands babies born alive. In  fropical
regions, it is often between 75 and 500
per thousand, although it is difficull to
measure accurately when  births and
deaths are not registered. In the fropics.
causes of death in infancy include respira-
tory tract infection (especially
pneurmnonka), diarrhoea and  nutriticnal
IMBrasmLs -

Richardson states that a falling infant
moralily rate is regarded as an indicaticn
of improving health measures 37,

Pre-school child (1 - 4 years).

There is a high death rate in this age
agroup, largely from diseases which are
preventable, Very frequently pre-school
age children suffer from several oondi
tione at once.

The most important diseases in this
age.group In the troples are P.EM.
[especially kwashiorkor), diarrhoea, prieu-
menia, malana, intestinal worms, tubercu-
losis, anaemia, measkes, whooping cough
and accidents *? | This wulnerable period
s normally characterized by rapid growth
and high mutrtional reeeds.

In most developing countries the prin.
ciple factor that causes a high maortality
rete during the 1-4 year pericd is
P.E.M. 22 | Therefare the 1-4 year mor-
tality rate can be a useful index of mal.
nutrition. Cenerally the 1-4 year death
rabe is regarded as & more accurate public
health index, especially in relation to mal.
nutriticn, than infant mortality rate 47 .

Depending upon such factors as the
age of weaning and other infant feeding
practices, the mortality rate of another
age-group may yield useful information

“about the influence of malnutrition on

mirtality. In many countries it i in the se.
cond year that the child experiences the
transitional dietary perod. This s the
period in which higher protein demands
develop 22 | Generally then, the 1 to 2
vears death rate Is recommended as an
even more sensitive index of the mutr
tional status of the population 19

Richardson (1970) studied the morta-
lity rates from birth to five years in South
African black and Cawcasian population.
She found that indhe 1 to 4 yvears pericd
(1 year up to 4 years and 11 months) the
great majority of deaths (50 - T0%) oc-
curs at age 1-2 years {12 up to 35
manths). Based on the results of her study
it may be concluded that the rate at age
1-2 years and 1| months may even be a
better indicator of the public health
statel 871,

TABLEI- 3

Raferences uill be supplied
al the end of the senes

THE INFANT MORTALITY RATES FOR SOME SOUTH AFRICAN CITIES AND TOWMS
INFANT MORTALITY RATE

CENTRE

FRETORIA

FETERMARITIBURG

DURBAMN

BRAKFAMN

BEMONI

BLOEMFOMTEIN

VEREENIGING

JOHANMNESEURG

SPRINGS

CAPE TOWN

EAST LONDOM

YEAR

1971
1973
1974
1975
1976
1937
1778
1979

1971
1972
1978
1979

1978
1977
1979

1979
1981

1978
1979
1980

1979
1980

197e
1780

1973
1974
1975
174
1937
1979

1974
1975
1974
1977
1978
1979
1980

1274
1977
1978
1278
1280

1978
1980

WHITE

215
218
158
166
139
14,]
12,1
19.7

195
18,3
18,3

1.4

18,2
228
12,0

274
18.7%

59
40
6,5

12,
1,36

19,81
14,3

18,1
14,4
21,2
218
14,8
14,7

12,8

&7
13%
14,5
10,2
125
14,6

104

B.3
13,0
10,4
12,8

11,83
13,19

BLACK

18%.0
1513
1230
Qa8
1003
2.1
922
1220

58,7
65,3
189
41,2

a79
62,2
Sib,dd

73,6
1,55

a0
1.7
a2

1023
75,78

12%.84
100,51

543
&2.8
33,0
42,8
41,2
34,8

51,1
749
762
75,6
98,0

126,8
92,3

190
O d
473
34,0
382

43.68
40,91
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