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DIAGNOSING, MEASURING AND TREATING HEALTH NEEDS THROUGH A

SUPFLEMENTARY FEEDING PROGRAM

LESSON 8

CAUSES OF MALNUTRITION

Malnutrition is one of the most i1mportant problems
facing refugees. Malnutrition decreases resistance to
infection causing greakter rates of sichknegs and death and
sturts height. It alsp lowers working capacity, and hence

proguctlvity.

Malputrition occurs when the diet supplies insufficient
nutrisnts to cover the body s requirsments, 1t therefore is
most common among young children and pregnant and nursing

women whose needs are relatively high.



Major nutritional diseases in emergencies

Protein—energy malnutrition (FPEM) is the most important

health problem durimg a nutritional emergency. Severe PEM

can present several forms:

= MNutritionsal maragmus 18 characterized by a severe

wasting away 0f fat and muscle ("skin and borne"). It
15 the most common form of malnutrition in

nutritional emergencies.

- Ewashiorkor is characterized by esdema, usually

starting at the lower extremities.

- Marasmic kwashiorkor 1s a combination of wasting and
edema. The treatment of severe forms of PEM is

presented 1n Lesson 5 .

Mineral and vitamin deficiencies may alsp be important.

- Severe anemia 1s common and requires a daily intake

of 1ron for an extended period of time.

- Vitamin A defigiency, the most important vitamin

i

deficiency, is characterized by night blindness
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and/or eye lesions which may lead to permanent total

blindness. The severe forms are usually associated
with PEM.
-~ Other deficiency conditions are less commpni beri—

beri, pellagra, scurvy, and rickets.

- Mineral and vitamin deficiencies must be identified

and the affected i1ndividuals or those at risk treated

by administration of the missing nutrient.

Frotein—energy malnutrition (FEM)

Frotein—energy malnutrition is a problem in many
developing countrigs, sven in normal times. Most commonly
it affects chaildren between the ages of & months and 3 years
{especially around 18-24 months), 1.e., at the ftime when
they are most vulnerable to the common 1nfectious dis=zases
such as gastroenteritis and measles. FEM may simply be due
to shortage of food, or it may be precipitated by lack of

appetite or nutrient losses caused by infection.

Chronic FEM has many short—term and long—term physical
and mental effects, including growth retardation. A
malnourished child is often lighter and shorter than a

better—fed child of the zame age.



In times of nutritional emergency 1t is primarily the
more acule forms of PEM such as rapid weight-loss which
affect a significant number of older children, adelescents,

and adults, asz well as young children.

Fast experience has shown that many emergencies affect
the supply of food to only a proportion of the population
concerned. The situation will obviously vary froem place to
place, but it 15 often the case that only a small proportion
of the total population presents clinical signs of severe
FEM. For each case of severe clinical PEM thers may well be
10 moderate cases and 100 children of "near normal®
nutritional status. Frogression from moderate to clinically

severe forms of PEM can occur rapidly.

Severe forms of PEM include: nutritional marasmus,

kwashiorkor, and maramsmic kwashiorkor.

Nutritional marasmus results from prolonged starvation (see

Fig- 8-17.

The marn sign 13 a severe wasting away of fat and
muscle. The child 15 very thin {("skin and bones") becauss
mos=t of the fat and muscle mass has been consumed to provaide
energy. It is the most frequent form of FEM i1n cases of

spvere food shortage.
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Associated signs can bes

- A thin "old man" face.

-~ "Baggy pants" (the loose skin of a child's buttocks

hanging down).

— The children concerned are usually active and may

appear to be very alert 1n spite of their condition.

=~ There is no edema detectable when pressure 1s applied

to the lower extremities.



Figure 3-1
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Kwashiorkor (see Fig. 3-2 snd Fig. 3-". The main sign

15 edema, usually starting at the lower eqttremitiezs and
extending, 1n more advanced cases, to the arms and $face.
Edema thay be detected by the productizon of & definite pi1t oan
the pretibial region as 2 result ot the appircation of

moder ate pressure for three seconds with the thumb over the

lowar end of thys tibkia.



The child may loak "fat" so that the parents ragard him

as well-+fed.

Associ atad signs can bhe:

- Hair changes: loss of pigmentation, curly hawr
becomes straight (an African child may appear to have
much longer hair), sasy pluckability (fthe hair comes

out easily with a very gentle pull)d.

= Bkinr lesions and depagmentation: skin may peel ¥
{especially on the legs), and ulceration may occocur.

The =kin lesions may look like burns.

— Children with kwashiorkor ars usually apathetic and
miserable and show no signs of hunger. It 15

difficult to persuade them to eat,

The associated signs of lwashiorkor do not alwavs
cCour . In some cases edema may be the only visible signs in

others all the associated signs may bhe present.



Figure 3-C Figure 3-%
A_severe case of Lwashiorkor A 1Z3-month _pld bgy wiih
showing edema and skin and severe kwashaorkor

hair shanges




Marasmigc kwashiorkor, This 15 a mived form with edsma

ocourring in children who are otherwise marasmic and who may

or may not have the other associated signs of kwashiorkor.

Specitic deficiencieg

While savere FEM 13 usually the most impertant health
problem during a nutritional emergency, mineral and vitamim
deficiencies may also be important. Their trezatment is

summarized in Table 3-A.

Anemil 2

Nearly all malnourished children are anemic as a result
of 1ron deficiency and folic acid deficiency. Moderate or
severeg anemia is diagnosed by pulling down the lower E?Elld
and looking for pallor of the conjunctiva. The causes are
generally multiple (nutritional deficiencies, e.g., of iron
and folic acid, malaria, hookworm infestation, etc.).
Treatment of moderate forms consists of the daily
administration of iron and folic acid for several weeks or
month= throughout recovery, Supervision of treatment can be

difficult under emergency conditionszs. The daily dose is



100-1530 mg of i1ron with 100 ug of folic acid.2 Malaria and
hookworm infestation should be treated and children tand
perbtaps women) heed to receive additional food for faster
recovery. Very severe anemia (extreme pallor, white mucous
membranes, difficulty in breathing? should be referred to

medjcal facilities for blood transfusion where possible.

Anemia in pregnancy is associated with low birth weight
and increased infant death. Work capacity 3s reduced in
anemic adults and is an important cause of low productivity

1in some countries.

§FPs can help to control pnemia in participants if the
rations include foods rich in 1reon (liver, mealt, fish, green
leaves, blended foods, soy fortified cereals) as well as
some meat, fish or soybean, angd vitamin C-rich foods Lo
improve total iron absorption ({p __. Mutrition education
can improve the situation in mpst cases. A complementary
activity in some SFFPs is the giving of iron supplenents
and/or anti-parasitic treatment to vulnerable groups.
Breast, rather than artificial. feeding will help prevent

anemia in infants.

2 UNICEF tablets specified as containing ©.2 g gried iron
sul fate (equivalent to 368 mg pf elemental 1ronm) and 200 ug
of folate are recommended for routine use —— unNIfarc
catalogue number 15 J00 10 (bottles of 1000 tablets).
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Vitamin A deficigney and nerophthalmia =

Yitamin A deficiency is the leading cause of permanent
blindmess in young children. It 15 common among refugees in
many developing countries who have some degree of protein-—
enerdy malnutrition. A serious deficiency of vitamin A

causes a diseaze of the =ye called xyergphthalmia (see Fig.

I-%). If the disease reaches the final stages the lens of
the eye softens (keratomalacia) and blindness occurs.
{erophthalmia usually occurs in children with PEM and the

death rate among such children 1s very high.

Vitamin A deficiency is most likely to be a problem in
arzas where the diets of the very poor, even in normal
times, do not meet reguirements. The daily requirement of
retinol rises from 200 ug for an infant to 730 ug for an
adult and 1200 ug for a pregnant woman. If the vitamin A is
provided by vegetable foods (carotenes? and not by animal
products (such as full cream millk) the amount should be
multiplied by six, i.e., range from 1800 ug to 7200 ug
laverage: about 4000 wug per day per persgn). Since mast
»itamin A is derived from vegetable sources (green
vegetables, most yellow fruits ang vegetagles, =.g9.,
mangoes, papayas, and carrpts,y red palm oil, etc.) and these

are, in many countries, only seasonally available, there may

-

S See alsos SOMMER, A. "Field guide to detection and

control of xerophthalmia, Seneva, World Health Orgamization,
1978,
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be a higher incidence of xerophthalmia towards the end of
the dry season, when liver stores of the vitamin are

depleted.

Bimce vitamin A is stored i1n the liver, a sudden
detericration in the diet does not necessarily produce an
immediate sharp rise in the incidence of cases, and there

may well be a delay of several momths until vitamin A

deficiency occurs.

Symptgms. One of the first symptoms of vitamin A
deficiency is night blindness. Those affected are unable to
see at low light intensities (e.g., after sunset or inside a

hut? when mormal individuals can still see reasonably well.

This symptom is difficult to confirm in small children,
but there may be a local word for it and mothers may
recoghnize that the night visim% of their children is
impaired. Indeed, the existente of a local word should be

taken as suggesting at least a potential problem.
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The following eye signs are caused by vitamin A

deficiency:

- areas on the conjunctiva become dry, opague, and dull

{xerosis 4)

-~ accumulation (often triangular in shape) of foamy
material on the conhjunctiva, usually towards the

outer side of the 1ris (Bitot’'s spots 4)

~ the cornea becomes dry and dull (gcorneal xerosis),
and this may be followed by severe signs of clouding,
ulcgration, and (even within the space of a few
hnués) perforation of the cornea. Ulceration and
perforation may occur with alarming rapidity,
especially 1n young children who are suffering from
measles or some other acute febrile 1llness. This
can lead to loss of sve contents and permanent

blindness.

The presence of any of these sians 1n even & few

children i1ndicates that many more children are at risk,.

4 Slight degrees of xerosis and Bitot 's spots may be
staimed by the application of a small drop of lissamine
green or rose bengal 1% sclution with & 13 ul Eppendors
pipette. See: SOUTER, J.Jd. "Trop.Dpc.," &£:121-97 (1974} .



Eye signs that may be recognized by non-health stafs 5

which indicate that the child may have xerophthalmia arer

— inability to see well at night (night blindness)

— dislike of bright light' ' {photophobia’

~ grey/white foamy patches on the white surface of they
eye (Bitot's spots)

- surtface of eye looks dry.

All SFF staff must be on the look-put for any of
these signs and should refer any affected child
immedigtely for treatment., The disease can progress

very rapidly espegially if the child is bging fed

unfortified DEM.

Frevention. The best way to prevent xerophthalmia 1s
to provide sufficient carctenes or vitamin A in the diet.
SFF rations and meals should contain a source of vitamin A
in areas whereg vitamin A 1s deficient. Gpood inexpenslve
sources are dark green leaves,'yellow and orange fruits and
vegetables and red palm orl. Rich but expensive sowCes are
liver and egg yolk. Donated fpods rich in the vitamin are
vellow maize, WSB, 0SM, dried egg, dried apricots, DWM,

fortified DEM and cheesze.

% Health workers should be able to recognize conjunctival
and conjunctival and corneal xerosis which positively
indicate userophthalmia.
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Vitamin A is removed from dried skim milk (DSM) with
the fat dwvring processing. Some DSM is fortified or
supplemented with vitamin & in the factory (e.g., milk
pravided by UNICEF, WFP, or EEC). This should be indicated

on the package and 1s an important fact to check.

In high-risk areas it may be necessary to administer a
high dose of vitamin A periodically to every child,
lactating meother, and women pregnant for more than & months.

This should be seriously considered if:

- the diet is grossly deficisnt in vitamin Al

- more than 2% of children under 3 years of age have

conjunctival xerosis including Eitot's spots;

- 0ld corneal lesions (scars) are found in one or more

children 1n evetry 1000,

A single UNICEF soluble capsule containing 110 OO0 ug
of retinol palmitate (200 000 IU of vitamin A) will pravide
protection for 4-6& months.’ It should be repeated at an
interval of 4 months. Half a dose stiould be given to
children under 1 year. Administration of wvitamin A should
be recorded on the chaild s ration card. Overdosage

(indicated by headache, vomiting, =2tc.) is exceptional and



may be cauvsed by too freguent (e.g., daily) admnistration

of a high doze.

Figure 3-4

Xerophthalmia is difficult to detect and children are

often brought to a hospital much ton late to save thelr eyes

Vitamin Bl deficiency iberi-bsr1)

The problem of vitamin F1 or thiamine doeticiency i3

less common and is confined to certain areas, .., those
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where the diet 15 of white polizhed rice or where people
have had to live exclusively on a starchy staple food swuch

as CassdVva. Several farms exist:

- the “"dry" form with neuritis leading to paralysis of

thae limbs;

— the "wet" form with acute swelling of the body
{edema) and other si1gns of cardiac failure, leading

to sudden death (especially among infants);

- the moderate form, which can be very common,
characterized by loss of appetite, malaise, and
saevera weakness, sspecially 1n the legs. These signs

may last for many months.

An average 1ntake of approximately 1 mg thiamine daily
18 sufficient to prevent beri-beri; sowrces are undermilled
cereals, legumes, green leaves, etc. Farboiling of rice
should be sncouraged. HRice for camp use shouwld not be too

polished.

Niacin deficiency (pellagra)

Fellagra is characterized by a bilaterally symmetrical

skin rash found only on those surfaces of the body exposed
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to sunlight. It 12 often marted by severe diarrhea and

mental deteripration.

This deficiency is found mostly among maize— and
sorghum—eating populations and 1s prevented by an average
intake of 15-20 mg of nmiacin per day per person. Sources

are legqumes and cereals (undermilled).

Vitamin C deficiency {scurvev) .

Scurvy is easily recognized by swollen gums,
particularly bhetween the teeth, that bleed easily. The big
joints (knee, hip, etc.) may also appemar swollen, although
bleeding can take place in any tissue. Hemorrhages on o
surfare of the bone (subperiosteal) are painful and can
cause a pseudo-paralysis in infants. Scurvy can be
prevented by providing at least 10 mg daily of ascorbic acid
(vitamin C)-—1.2., 15 ml of citrus juice, one quarter of an
orange, a small tomato, or 20 g of leafy vegetables. I+ gum
swelling does not respond to vitamin C, the cause is not

scurvy but poor mouth hygirene.

Vitamin D deficiency (rackets)

Rickets 1s characterized by deformed, soft bones. The
skull has an i1rregular 9quar9'+orm with bossing, whileg the

long bones are bowed with enlarged extremities. Walking 1s



1%

del aved. The best way to prevent rickets 13 by euposing the

unclothed body of the child to szunlight.

Specific deficiencies and nutritional relief

The distribution of multivitamin tablets to the sntire
population of the affected area 1s a waste of time and
money. The best means of providing vataming is an adeguate
diet. Most multivitamin preparations contain only very
zmall gQuantities of imdividual vitamins and must be taken at
least daily to be of any use. The following approach to the

problem of vitamin deficiencies should be adopted:

1. Identify the deficiencies of public health

importance. For instance, 1s sierophthalmia a potential
problem? Is scurvy or beri-beri to be reasonably expected?

Suech guestions are best answered hy:

- evaluating the i1ntake of major vitamins 1n the actual
diet,

- imitiating a surveillance system (see Lesson Y4 ).

2. Should an aobvious dietary deficiency be i1dentified
or the pressnce of typical signs of & specific clinical

deficiency be reported and confirmed, the diet should be

corrected by providing focds rieh an the missing vitamins

and/or minerals,




T Should this be

impossible or insufficient, mass

administration of the gpecific vitamin i1s i1ndicated. It

should be given in adequate quantities.

Table 3-A

Curative treatment of specific deficienciencies

Whan

How much and how long

Moderate 10 severs
snama

RAwcheis

@ marked pallor of comunctiva

@ negm biendness
@ sy oculit Bign of vt A

& sevare PEM

® vy suspicron of vitamin 8 ¥
oehcmncy

® anv suspicon of macn
dehcmncy

& any haemormage symptom
w2 mainourished chid

® any suspect bone
etLEMBNHON N young Cheld
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saramuscalar injaction 000
rrancebie revinbt pairicees (1 - of
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I A, BORQUatS protis WEkS o Besenhisl
S g of shearrene followsd by 10 mg daity
untl recowery

300 mg of e per mouth disky unitd FEoovery
bswaally 8 tow dave m acute cases!

SO0 mg or more aacomee 8o Oady wntn
recovery

no more than 100 000-300 000 WU

12 5-7.8 mgi of colecaiciencd fveermn D i o
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