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e deseribe methods of prevention of vitamin A deficiency, iron deficiency anacmii

and lodine deficiency disorders, and

° s‘ﬂluc'.u'c }hc families and communities on prevention of PEM, vitamin A deficiency,
iron deficiency anacmia and iodine deficiency disorders.

We will ‘l_u".\‘l start with the deficiency of macronutrients and then go over to learn
.\b«jm‘ deficiency of micronutrients. Let us begin with protein energy malnutrition - the
deficiency of macronutrients.

3.2 PROTEIN ENERGY MALNUTRITION (PEM)

Protein Energy Malnutrition (PEM) is the deficiency of macronutrients or energy and
protein in the diet and forms th i it ﬁ-—r'..-r-“‘ .

S L rms the most important nutritional deficiencies of public health
slugmﬁa.ancc. It is a nutritional disorder, which affects all the segments of population
like children, women and adult males particularly from the backward and downtrodden

communities. B e
//

There are many different forms of PEM. Let us learn about these.

3.2.1 Different Forms of PEM

The term PEM is used to describe a wide range of clinical conditions ranging from
the very clinically detectable florid forms to the mildest forms in which growth retardation
is the major manifestation. It is widely prevalent in the develggglg_@TAsia
and Africa. According to estimates, there are about 200 million children suffering from
various forms of PEM in the world. India contributes almost 40% to the total

malnourished population in the world.

PEM occurs in three clinically distinguishable forms, viz. kwashiorkor, marasmus and
marasmic-kwashiorkor. In addition, a large number of children suffer from various
sub-clinical forms of PEM like underweight, stunting (short stature) and wasting
(thinness). In fact, the proportion of clinical cases of PEM in a given community
reflects only the proverbial “tip of iceberg”. In other words. for every clinical case
there are many more children suffering from sub-clinical PEM. Box | lists different

types of PEM.

Box 1 Different Types of PEM

Clinical forms Sub-Clinical forms

e Kwashiorkor o Underweight
o Marasmus o  Wastng

e Marasmic kwashiorkor e Stunting

We will first study about the clinical forms of PEM and then go over to sub-clinical

PEM. Let us start with the first clinical form of PEM i.c. Kwashiorkor

3.2.1.1 Kwashiorkor
Kwashiorkor is an African word, meaning a “disease of the displaced child”, who is

deprived of adequate nutrition. It is one of the most important florid forms of PEM
R e ATC

occurring ,mostly in children between the ages of 1 and 3 years, when they are

completely weaned (taken off the breast). The three essential manifestations or signs

of kwashiorkor are:
»  Oedema (swelling of feed).
%  Growth failure, and

Mental changes.

v

Nulrlllnnnl
Problems-1

43




¢
| with infection and

Pohlic Nuteition

in addhition, there may Ive Changes M har
mscronatirent deliciencics Refer 1o |"’7||g(~ .l w
PEN Fraguent infections nnmnl.ul\ Jrarrhe it
the cowmhition Mod of the children with scvere PEM woull

rooent attack of measles

I ot ue review the above chinica

2 associafct !
andd skin (he clinical forms of

ol iHustrates R
hicl infections, agpravate

. Hory ! J
 respire y red from o

W an 5
ave recave

! signs of kwashiorkor in detail:

s and usually begins
ster, hands and
formed when

dorsal part

A - (uid in the tissue
Ocdemar Ocdema refers 1o acc umulation ol fltll}l mn o -
ally spreading up the legs.

with a slight swelling in feet gradu e
‘ » ol > -3 's
If oedema is present. @ dppn.s.s'mn ‘

rt of shin or the

face may also have oedema.
b on the lower pad

vou apply pressure with your thun

of foot for about half a minute.
anifestation of kwashiorkor.

| peers of same age. The
ormal peers. This

Poor growth: Growth retardation 1s the earliest m
an its norma
(oA
at of normal

The child will be lighter and shorter th .
children with kwashiorkor weigh about 80% or less of lhf:xr nc !
is usually verified by comparing the body weight of the child with th Ry
children of same age group. Sometimes. in cascs of gross swclh‘ng. the bo 4
weight may be relatively higher. The child will also be wasted '(lhmn.cr), whic
sometimes could be masked in the presence of extensive swcl.hng of the body.
a result of wasting.

The child's arms and legs will appear thin as
a kwashiorkor child to be unusually apathetic

Mental changes: You would find
s. The child will also be irritable and

with absolutely no interest in the surrounding
prefers to stay at onc place and in one position.

The signs discussed above are essentially present in a child suffering from

kwashiorkor. Other signs which may be present arc:

Hair changes: In kwashiorkor, the hair loses its healthy sheen and becomes
silkier and thinner. It takes coppery red colour (referred to as ‘discoloured hair’).
You could easily pluck small tufts of hair without causing any pain (referred to

as ‘casy pluckability’) just by passing your hands through the hair.

Skin changes: In many cases, dermatosis (changes in skin) is seen. Such changes
are common in arcas of friction. Dark pigmented patches, akin to sun-baked :nd
blistered paint. are, at times, present (known as ‘flaky-paint dermatosis’). These
desquamated patches may peel off leaving bleeding patches resembliné lsu.rlburr{s

. > I .’ (‘(:}\\ ma Seel SWO f o n

and healthy child.

Micronutrient deficiencies: Almost all the children manifest anacmia (d

. s s ) acmia

iron detlc"lcncy) of some degree. Eye signs of vitamin A deficienc i

comumon in more than a quarter of children with kwashiorkor Manif y o e

vitamin B complex defiency are also noted in many cases Bt
dSCS.
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Figure 3.1(a) illustrates a kwashiorkor child. Look up Box 2, as wel

| which summarizes

the various signs of kwashiorkor.

Let us now move on o the ne

(a) A typical case of kwashiorkor (b) A marasmic child

Figure 3.1: Clinical forms of PEM

Box 2 Signs of Kwashiorkor

e Ocdema

e Underweight (<80% of normal w eight for age)
o Apathyandirritability

e Moon face

e Hair and skin changes

e Micronutrient deficiencies

xt clinical form of PEM i.c. marasmus

3.2.1.2 Marasmus

Marasmus, the other ¢

nd of the same spectrum as kwashiorkor, 1s common in children

below the age of 2 years. The characteristic manifestations, as illustrated in Figure
3.1(b) are: B

Severe growth retardation
Extreme emaciation
Old man’s or monkey's face, and

Loose and hanging skin folds over arms and buttocks.

As you may have noticed in Figure 3.1(b). a typical case of marasmus can be
described as a bonny cage having nothing but “skin and bones™. You would n.n(iccnlh
¢ that

ygtritionat
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lists the signs and symptoms of marasmus.

Box 3 | Signs and Symptom

“skin and boncs

e  Extreme muscle wasting -
®  Looscand hanging skin folds

e  Old man’s or monkey faces

° Absolute weakness

: . arasmi ashiorkor.
Let us now move on to the third clinical form ¢f PEM- Marasmic kw

3.2.1.3 Marasmic Kwashiorkor

Sometimes, in areas where PEM is common, malnourished children exhibit the fcat.u.rcs
of both kwashiorkor and marasmus. Such changes could occur during the transition
from one form of severe PEM to another. For example, a marasmic child can develop
oedema after a severe bout of infection or a kwashiorkor child, when loses oedema
may develop this condition. Such a child is considered as suffering from ‘marasmic
kwashiorkor’. These children will have extreme wasting of different degrees ( representing
marasmus) and also oedema (a sign of kwashiorkor). They may also manifest some
hair changes and often diarrhoea) Box 4 lists the signs and symptoms of marasmic
kwashiorkor.@o it must be evident that there is a continuous spectrum of signs from
oedematous kwashiorkor through varying degree of marasmus associated with
f)et’j]?rll;la. ;‘(])r your reference we have included the main features of PEM in children
in Ta ods

Look up Box 4 for the signs of marasmic kwashiorkor

Box 4 Signs and Symptoms of Marasmic Kwashiorkor

—_—

@ Extreme muscle wasting - “skin and bones”

® Loose and hanging skin folds

® Old man’s or monkey’s face
® Absolute weakness
® Oedema

R

Besides the specific - .
changes havg)(zg : ;im d essential features discusseq in Table 3.] 4 ny
n S : . = > 2 .
functions and tscussed in the blood, urne, gastrointest; mbu_ of biochemical
Nd tissue composition in PEM. The ch, €stinal secretions, endocrine

diagnosis and treatmeny are summarized in Table 3d;ges that are most importan in
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Growth retardation n terms
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Mental changes

Giross loss of sub
cutancous fat, “all skin
and bones™

Severe*

Severe*

Usually none

sometimes face, or
peneralized®

Less obvious;
sometimes fat,
blubbery

Sometimes

Less than in of
Marasmus

Usually present

Variable features
I, Appetite

2. Diarrthoea

‘ad

SKin chanees

p=

4. Hair changes

5. Moon face

6. Hepatic enlargement

Usually good

Often (past or present)

Usually none

Texture maybe
maodified but no
dyspigmentation

None

None

Usually poor

Often (past or
present)

Often, diffuse
pigmentation;
occasional “flaky-
paint”* or “enamel”
dermatosis

Often sparse-
straight and silky;
dyspigmentation
grayish or reddish
Often

Frequent, although it
is not observed in
some areas.

*The most characteristics or useful distinguishing features.

Table 3.2: Biochemical signs specific to PEM

Biochemical Changes Marasmus Kwashiorkor
Serum albumin Normal or slightly decreased low*

Urinary urea per g of Normal or decreased Low*

the creatinine

Urinary Hydroxyproline Index Low Low*

Serum free amino acid ratio [ Normal Elevated*

Anaemia

May be observed

Common iron
and folate
deficiency may
be associated

Pancreatic secretions

Reduced enzymati¢ activity

Reduced
enzymatic
activity

% The most characteristic or useful distingushing features

= 1 » a ad l

e table A7 T . - : N

e —— L LI UL T fediien)

rl“\l["\\ T oo o i S B oA s s AL AL A

T ——s Marasmus Kwashlorkor

'!\; ---l‘h: ".“”",‘.‘
l (\\“

<a i
None* Lower legs,

47




1 .
otein are

wppn dotal pre :

| fwuy AeTE in level 18

pallmmin oy cruni albumin lev o

N ALLLLE that & re about this

(o note 1o
yortant 100 vill learn ne
[ PEM MWe rine. the lly(lrtm)’l""",’:h

= £ afid n Wi

(e of gruwlh in d"l;"'(lmul p
e (¢ months and abom ¢
¢ age ¢ tion of creatimin

excre o
lrs)llcc in both kwashiork
ence,

1ss. H (

A2
y Tubk
e otived 1 im
AL vou may have ashiokor It is 1]

\ ]
markedlhy docreasad in ko 1 indicators ¢

] hemica .
one of the most nseful bix it @ (As for the
wor ol

Nutrition
# e in
chatges 1

an indic
rant IK.’“‘-QII
Further |
puscle M

Al 1
Moxchenmucal indicator lafter o
CACTUTIONN 110 UrIDe, 18 PRoPoses "‘m\
PEM. Ihe indey 18 essentially ¢

N fren.

wed ¢ Illl(
3 Win Hl.lhu\llll\' .
ARRETAN TRTR o T o

on is low.
Now let us Jearn

he urin

b-clinical PEM.

dacreases i relation to the redug

» excerelt R
and marasmus the creatinine €XCT about su

. - ‘M.
We have learnt about chinical forms of PI

= g — ortion
J2.1.4 Sub-clinical PEM ‘nresent only small pFOP i
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You have already learnt that clinical f‘.’”.";,(;:,rZI India. Grow first response (o
of the total cases of PEM in a community 1n T PEM, but is also the [Irst 1% it used
an important and objective manifestation of i g \easurement) is cxt_en.swu y ‘h

rehabilitation in such cases. Anthropometry (body 1 I\‘/T. Body weight 1s, by far, the
to detect various degrees of sub-clinical forms Or _PE l --[qluﬁ paniculurly in preschool
most sensitive and frequently used parameter of nutritiona S;l f;)r classification of PEM
children (1-5 years). Several methods have been suggeste anding height/

: i ination with st
in children based either on body weight alone or in combin:

recumbent length. d in Indi
: > ly used 1n India.
The following classifications based on body weight are commonly

. Gomez classification,
Indian Academy of Pediatrics (IAP) classification, and

9

Standard deviation classification.

[#5]

Let us elaborate on each of these now,

1) Gome: classification
It will be of interest to you to learn that in Mexico, a child specialist named Gomez
and his co-workers proposed a classification expressing the body weights of children
as percentage of normal values (standards) for age. They proposed that young children
could be divided into 4 grades of malnutrition. They observed, based on their hospital
observations, a marked difference in mortality of children suffering from second and
third grades of malnutrition, The advantage is that jt would be possible to prioritize
actions based on the classification given in Table 3.3,

Table 3.3: Gomez classification for weight for age

% Weight for Type of
Gr
age of NCHS undernutritiop under?:lijetr(i)tt;on
> 90 Norma] Norma]

-4 ' \

75 - 89.9 Mild =T
\ I

60.- 749 Modera[e \

< Sev D TR
ere 1

Warker. Children ip sec : eation of i
second and thjrg N of a trained 20e
Supplementation Sdeg of Malnutrition require r? Ullr.lt.lon
Utrition

2)  Indign Academy of Pediatricy (IAP
In I'ndia, the classification of childrep

various grades of malnutritiop jg the 0;1
Growth charts based oy this classific

) Class fication

g
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Development Services (1CDS), for prowth
unnon subcommittee of TAP considered that children
MNORO% of NCHS standards should be as normal and
gven in Table 3 .4

Table 3.4, 1A

osted the l.\\\mc;nmn

. classification for weight for age
Weight for e INCHS standard) Grade of undernutrition
5\\*\“'V\ Normal
-7 |
6060 ]
ﬂ‘) 11
< 50 v

.-\ccordil—]g to this classification, all the children in grades 1L, TIT and TV are included
as beneficiaries in ICDS

supplementary feeding programme.

3)

Standard Deviation (Z score) classification

Statistics teaches us th

at when normal values of any variable are distributed as per
their frequency of oce

urrence. they follow normal distribution encompassing values
within two standard deviations (SD) of mean/median (Average). On this premise, all
the children with weights less than median -2SD of normal weight for age (NCHS
standards) are considered as suffering from undernutrition. The following criteria

given in Table 3.5 are used to classify children into various degree of undernutrition
based on mean/median and SD.

Table 3.5: SD classification for weight for age

Weight for age criterion Grade of undernutrition
>Median - 2SD Normal
<Median - 2SD to Median - 358D Moderate
< Median - 3SD Severe

You have learnt about different forms of PEM. You must be now wondering how
nmon is the occurrence of PEM in our communities. i.c. what is the prevalence

comi $ ? . e

of the problem. We will now discuss that in the next section.

3.2.2 What is the Prevalence of PEM?

The extent of a disease is measured in terms of prevalence rate, which tndicates oy
number of individuals with a particular disease (numerator) at a particular poing
ber @, ified number (usually per 100 population of a community)
of nme' in a s’[[‘)le( revalence of kwashiorkor and marasmus, which was about 4%
_(‘1""”"""“"”% : .]: phu«; declined substantially over the period. As per the recent
in the c:;‘nrl)il s{:ﬂ(llcg tht; National Nutrition Monitoring Bureau (NNMB), the prevalence
sur\{cy'.s ;O:] rlttrcandymarasmus is about 1%. However, as judged t.))" weight for age,
of kwashi o f children under the age of 5 years suffer from sub-clinical PEM. About
about a halli’ Chll dren had stunting (short stature). National Family Health Survey
fg (f]l?f::?; :h:u about 47% of the children under the age of 3 years, who are
S S / [3

' dered as at risk of developing PEM, are underweight. Thus; the problem of PEM
;::r;:dia b “,;i despread and requires immediate intervention.
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Since the problem of PEM in Indinis W mind is what €
next thing which must be coming to your

what are ifs causes.

3.2.3 What Causes PEM?
3 T rewith:
Some of the causes of PEM are clnlmr.n‘u.d he
ir birth. At
: f their bir
7 the time O P
The beginning of PEM in children starts in rural India lr)rl‘r)t'l]: weights (<25 kg)l :l:)(;rth
least a third of the Indian children are b(.)m W"hxl;)wYou may be aware that th
high maternal malnutrition (malnutrition in mother).

weight of a normal child is 3-3.4 kg.

Low Birth Weight

Inadequate Breast Milk a, the amount of

al women or

: - in rural Indi
Though prolonged breastfeeding of children is the rule in er norm .
onsuming

. 1 eith
breast milk secreted in poor Indian mothers is lower ;ha:'g may not be ¢
those of developed countrics. In other words, the infant:

adequate breast milk leading to inadequate nutrition.

Delaved Complementary Feeding

The mothers from poorer socioeconomic groups where PEM is more prcvalt‘i?t, :lrillall);;g
introduction of complementary foods (foods in addition to breast milk) usua y.lk e
infant completes one year of age is a common practice. Thus, when .breast‘ml 1S ’no
adequate, delaying complementary feeding further aggravates the dietary inadequacy

*/ among such infants leading to PEM. Rural Indian women, due to ignorance, firmly

believe that children should be given complementary foods only when they are able to
pick and eat. After weaning (completely stopping breast feeding), the children are not
given any special diet other than the adult diet. Young infants cannot consume these
diets in adequate amounts due to its bulk. Early and abrupt weaning and introduction
of diluted milk formulae is one of the reasons for marasmus.

Primarily Energy Deficiency

Surveys on preschool children in different parts of the country reveal that PEM jg
primarily due to dietary energy deficiency arising as a result of insufficient food intake
The primary bottleneck in the dietaries of Indian children, who are given cereal- uls
based diets, is energy and not protein as, hitherto wag believed, PR

Infections and Infestations

Childhood infections (viral/bacterial) and pParasitic infesgar;
associated with PEM. These cause anorexia (loss of appetite) Jead;
intake, interfere with nutrient absorption and utilization, 4 e
The role of mezfsles infection, frequent diarrhoea ang acute respir : :

onset of PEM is very imporfant. "Piratory infections in the

Ignorance and Poor Socioeconomic Status

e S —
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@  Frequent infections

We have see p . Sk
¢ have seen that PEM is a nutritional disorder of public health significance. Let

us now studv w e . J
— Ud§ what happens if PEM is not prevented and or treated. In other %
s. let us learn about the consequences of PEM. gj’/‘? ]

)
7 /

3.2.4 What are the Consequences of PEM?

The consequences
e sequences of PEM are most often long lasting and irreversible. The common
consequences include: T

\
0\
J

e Imreversible growth retardation j3nae L
e Increased susceptibility to infections -
e Increased risk of mortality

e Low cognitive performance

As a result of extensive PEM since early childhood, in India, there is irreversible

growth retardation leading to short stature among. adults. While children of well to do
communities. where the problems of inadequate diet and ill health are not comﬁloh, are
as tall and heavy as those from developed countrics, poorer children suffer from
stunting, wasting and underweight. Studies in different parts of India reveal that in
1 various g'rﬁdcs of PEM, their immunity (ability t0 fight infections)

children suffering fron
is reduced and as a result, the incidence of childhood infections like diarrhoea and

respiratory infections is high. The children with severe forms of PEM are usually
brought 1o the hospital with complications arising s a result of severe infections. The
immunity in these children is low leading t0 lowered resistance 10 infections. Therefore,
respiratory and gq;lrgiptesti nal infections are not only common but their severity is also
higher. Severe diarrhoea might lead to dehydration. Septicemia and bronchopneumonia

in"cﬁi[aren with kwashiorkor and marasmus could be fata

. It should also be recognized

i that such infections c:(ﬁud"in‘c’rc_a‘_Sé‘l_hc"ri‘sk' of PEM leading to a vicious cyple of

’ malnutrition and infection. The risk of mortality in moderate and severe PEM is higher,

paﬁi_&lﬁﬁy when they are exposed o frequent infections. The work output of adults

3 who are lighter also has been shown 10 be lower affecting the productivity of the.
}' nation.

causes and consequences of PEM. Next, let us learn how

We have learnt about the
we can treat PEM.

3.2.5 How do we Treat PEM?

i Major objective of the treatment of PEM is to provide adequate encrgy and protein
| intake and control infections, if any. Mild and moderate forms of PEM can be and
. should be mahagcc‘l”':lt_ home under the supervision of health pm.fc_bis,k_”f‘ll' Severe forms
of PEM should be referred to @ hospital particularly when associated with severe
bronchopneumonia and diarrhoea. Al'l the cases without any complications can be
managed as outpatients in either a primary health center or @ hospital. Here we will
study the treatment of severe PEM. The key components of treatment are:
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Treatment of cases of kwashiorkor of nmm\nun'ill"‘l‘lzl“;::w
muraton support. The child should receive a ‘,I'N "h\ farger ¢ R
encrpy and protein. Both of these are required l."vcn the following con
requirements for rapid recovery, The child should be g1

Encrgy & 170 - 200 keal per kg of body weight

Protein : 3.4 g/kg of body weight od milk powder, is

. (dmm ne
Initially, milk based liquid diet, using cither fresh l}nlk Orl('](rr)cl: ::\f clean water by addlnbl
recommended. A milk formula could be prepared in one [;hlc oil: 50 g. About 100 nll
dried skimmed milk powder: 90.g. sugar: 70 g and \'ng‘; gof protein. Thc. formu ‘f
of reconstituted preparation would provide 100 keal and 3 ko of body weight. {\S
should be given to the children at the rate of IO()-.I 50 'ml Peli qlTOUId be enriched with
dried skimmed milk powder does not contain any vitamin A -the energy content.
vitamin A. Sugar or vegetable oil can be added to increase

to loss of appetite.

5. ; ds due :
In the beginning, the child may refuse to accept any fee reme cases, gastric

Under such situations, the diet could be given with a S‘PO‘-)"‘ i (v:xr[ncnt in appetite, the
intubation (feeding through tube) may be resorted to. With improve 5Tl foods can e
child would start eating the diet readily, at which time gradually .sodl. P
introduced. In older children special diet based on cereal, P“]_Sc’ nlfl ‘ﬁcrea%e the
powder and sugar/jaggery can be given. Addition of vegetable oil would 1 :
energy density of the recipe.

® Vitamin and mineral supplements

All cases of severe PEM require multivitamin preparation to meet the _mcreas'ed
demands during recovery. Iron (60 mg) and folic acid (100 mg) may be given daily
to correct anaemia.

® Oral rehydration

Since diarrhoea is very common in severe PEM, correction of dehydration is the first
step in the treatment. Home made (salt-sugar mixture) or commercial oral rehydration
solution (ORS) can be administered (o correct dehydration. The WHO recommends
that the ORS formula should contain sodium chloride: 3.5 &, sodium bicarbonate: 2.5 g,
potassium chloride: 1.5 g and glucose: 20 g. It should be dissolved in a litre of
clean water and given to the child in small quantities at frequent intervals g the

rate of 70-100 ml/kg body weight. Intravenous fluids are required only in severe
dehydration.

® Control of infections and infestations

Appropriate antibiotics should be started immediately sj

cause of death in many children. Children with intestina] Infestations like wiq diasis anc
ascariasis should be treated. Slarciasis and

® Clinical progress

after initial loss of body weight,
It would be better 10 involve h
stay at the hospital,

We have leamt so far about the treatment of 4
heard the old proverb - “Prevention jg better

important that we make sincere efforts to prey
how this could pe done. :

child suffering from PEM. Haye you
than cure”. So it becomes Cxtremely
€nt and contrg) PEM. Let ys now gee
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How to Prevent and Control PEM ?

Any Programme aimed w

cunsulcring the t

Cumulative,

Figure 33

prevention of PEM should be holistic and comprehensive
Amily as a unit. Since the effects of undernutrition are
curenty it is being emphasized that ‘life cycle approach” as illustrated in
should be adopred.
Adolesce

nee —_—) Prcgn;\ncy ————p Lactation

School age  €———— Preschool childhood : Infancy

Figure 3.2: Life cycle approach

ltlns generally recommended th
girl, who will be the future
nutrition should be ensured a

at the entry point into the life cycle is the adolescent
mother and should be given adequate attention. Their
like udsles : nd the family should be educated against the practices

) SCeNt marriages and pregnancies so that they would be prepared to be
he:“hh‘)’ women of tomorrow to be able to handle pregnancy, lactation and child care
Cf.TL‘CIl\’er. At all levels, the advice should include both health care and_nutritien—
Given below are some of the measures which should help in prevention of PEM.

® Ensure proper diet

PEM is preventable. It is a disease of the poor and the ignorant that suffer from
social inequalities. Therefore, a holistic approach is necessary to prevent and control
PEM. The most critical aspect is to ensure that the child is fed adequate quantities
of diet containing all the nutrients daily. Therefore, the communities should be made
aw

are that it is in their hands to ensure that their children and other members of
the family consume adequate diets daily.

Micrease purchasing power

The Government of India formulated the National Nutrition Policy and prepared
National Plan of Action to bring down the prevalence of moderate and severe
malnutrition. We will study about the National Nutrition Policy later in Unit 10. Here
we should know that along with direct nutrition intervention, socio economic
development, aimed at poverty alleviation to increase the purchasing power of the
rural and urban poor, should become an important component of control programme.

The essential components of any control programme are: supplementary feeding,
immunization, control of minor infections, promoting food security, nutrition
communication, poverty alleviation, and empowerment of woinen. These components
are described in details later in Unit 12 and 13 in this course. However a brief
review is presented herewith.

o Supplementary feeding

Supplementary feeding has remained un'imponun.t componcnt 1o Cﬂ‘.’i_ﬂ "_“_(_I_L:mylmion,
Considering the dietary inadequacy in th‘e diets (?t.poor rural families, various
programmes provide daily supplementary food providing about 300 keal of energy

tu€-]10 g of protein per child under various feeding programmes. Of the direct
intervention programmes of the government, Integrated Ch‘lld Development Services
(ICDS) is the largest being implemented by the Department of Women and Child
Welfare of the Government of India in over 4000 projects all over the country with
emphasis on backward and tribal areas. S‘fpple“EDI_c’\_mﬁ eding s an importany
component of ICDS.. Other components are |mn~1um_zgrt5'on. growth ,’T‘,‘}!‘“Qj?[!g and
treatment of minor illness, non-formal preschool education, and nutrition education to
the mothers. The Department of Health ensures immunization of children, distribution
of six monthly massive doses of vitamin A and iron and folic acid tablets and
treatment of minor ailments.

Nufritional
Problems-I




ublic

R R T CATEEROIIRI I"

®  Promoting food securin ——
» jon shops. partic 3

[ rat £ . )
work of 1@ -l\';lililblhl,\'v access L&

as to improve food and nutrition
. \c -
to 1mpro

Public distnbution of food grains through a net
reach the population below the poverty line, s0
tood grains at aftordable prices is an important step
secunty of the poor.

® Povery .:ll'c'\'iun'nn urance ‘0

‘ yment ass .
at emplo we will

" ¢ aiming =
There are a number of development programmes 21mi . purch asing power.
" e R C O C s
the landless and other labour, with a focus on increasing

A oction 10.8.
study about these programmes later in Unit 10, section
® Behavioural change communication

" : country 18
i ‘ . EM in our J
One of the reasons for the widespread prevalence of P

B E: < () h 15
; 4 - (& ll.

to change the behaviour in these women through tt‘fecli\e_cm s media like
Person-to-person communication. cooking Jdemonstrations. and mass_media 2

i N a1l >
television and rdio are Some of the tools that are av ‘“‘l‘lbk' iet to children for
community, particularly the mothers about the need for proper diet .
normal growth and to prevent them developing PEM. She should be - etV or
that the main reason for PEM is shortage of food either as a resu_l_ln_tf{ p%\Ael;to e
due 10 inequitable intrafamily distribution of foods. You shoutd be equipped to =
advice on complementary feeding and be able fo inform the mothers as to the l.‘Pef
of foods that could be gi\"cn to voung children. Box 6 highlights essential components
of prevention of PEM.

We should convince the

Box 6 Essential Components to Prevent PEM

»  Supplementary feeding.

te

Immunization,

‘l

Control of minor infections

v

~  Promotion of food and nutrition security
~  Behaviour change communication

»  Empowerment of women and

‘f

Poverty alleviation

Eradication of PEM requires concerted efforts not only on the part of the government
but also continuous and active community P = "

. : articipation. Integration,

commitment and community participation are (he crucial pillars of i :
/ preve

strategy. Y Prevention

convergence,

In this section, we learnt about signs, causes, Prevalence, treatment
PEM. In the next section. we will discuss the micronutrieny de
that, let us recapitulate what we have learnt so far. Answer the
check your progress exercise 1.

“ntand prevention of
ficiencies. Byt before
questions given ', he

l. What are the different clinical forms of PEM?

Check Your Progress Exercise 1 o =S
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- grouped under *xerophthalmia’, can be either mild le

& jencics
| Box 7 | Common Micronutrient Defic

Vitamin A deficiency

Iron deficiency anacmia

]
°
e lodine deficiency disorders
]

Zinc deficiency

{ us begin with

s in detail. Le

\\,}‘ \\'.l“ now discuss these micronutrient deficiencic
Vitamin A deficiency,

3.3.1 Vitamin A Deficiency
and the most vulnerable

alth problem, .
s e coun iildren, VAD
ot and blindness.
and about half

Vitamin A deficiency (VAD) is a major public he
are preschool children and pregnant women in low incon
airme
blind every year

tries. Incl

:\ the Ieading cause of preventable severe visual imp
--?() 000 to 500 000 VAD children world over become
of them dic within a year. ot

- _ . L : R oithelium and normal
Vitamin A, we know, is essential for maintenance of healthy Lp'lhdl. t which are
vision. Deficiency of vitamin *A’ manifests in the form of cye lesion Gt

ading to night blindness and changes

in conjunctiva (white of the eye) or in severe form causing damage to cornea (hl.\lck
of the eye) leading to irreversible blindness. We will learn about lhc.sg“o.cu ar
manifestations, prevalence, causes, treatment and prevention of vitamin A dcficiency
in this section.
Let us begin with the signs and symptoms of vitamin A deficiency.
Clinical Features of Vitamin A Deficiency
The clinical features or the occular manifestations specilic to vitamin A deficiency are
deseribed here with and illustrated in Figure 3.3.

(¢ ) Keratomalacia

Figure 3.3: Clinical manifestations of xerophthalmia

An cstimated .
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Studying in the Nutrition: 'h."'“ symptom of Vitamin ‘A dcﬁcncncy> You may recall

Course (MEN-(04) lh~l:m'~‘?uk.‘hc"_“~“r)' Course (MFN-002) and the Advance Nutrition

“_‘d cells of the TClil;q T't ‘ucum‘m in the supply of vitamin A aldehyde i.c retinal to the

sttuations, the ““‘t‘Clcd‘cll}l;u"s i the impairment of dark adaptation.( Under such

Often, an attentiv ild cannot see properly in sunlight particularly after the sunset.y  §4) &

attentive mother can re - . i ) 4 a>

OT 10y in ill-lit room,(p an recognize the child’s inability to see the plate of food ‘

night blindness thm.c i ey women often experience deficiency symptoms, such as

country, there is g 152):ftlnl'°5-lﬂlo the early period of lactation. In most part of the

“Rathaundj™. term for the condition, example in Hindi, it is called as .
X = i \ Ot \ > .

Bitot'’s Spots e A ot A Lo apxyncs©T

A \T"\‘L\ anrt AT el o '

As the deficien o= e W o o bt

surface of the C{)nl?:‘)grf"SSgs. dirty white, foamy and raised spots are formed on the

GBSerVG i Bl 2]3 nctiva, generally on the outer side of the cornea as you may

cells. They ﬂ;uin b-l- (:) These spots are accumulation of denuded conjunctival epithelial

it et aLd in the eyes when applied ‘Kajal’. You would notice that the spot

> al and more or less readl i inki iminati

in a crying, y removed by direct inking or by lacrimination

Night blindness is the ¢

Conjunctival Xerosis e

COHJlfnlewa in normal children is bright white, smooth and glis{cning. Conjunctival y
xerosis is characterized by dryness of the conjunctiva, after exposure to air for 10-15 , © :
seconds by keeping eyelids drawn back, which also becomes thick, rough and wrinkled.In
case of an affected child. The changes associated with conjunctiva inc\ud?:mcss
(t‘he literal meaning of **Xerosis™), unwettability, loss of transparency, wrinkling and
pigmentation. Refer to Figure 3.3(b) which illustrates the conjunctival xerosis along

with bitots spot.

Corneal Xerosis

This is a sign of severe vitamin *A’ deficiency. in which the cornea loses its normal
smooth and glistening appearance and becomes dry and rough. The child tends to
keep the eyes closed, particularly in bright light due to photophobia (inability to see in
bright sun) and hence, the condition may be missed during the clinical examination, if

not observant.

Corneal Ulcer

xerosis, if not treated promptly, leads to ulceration of the cornea. Initially, the
and il it becomes deep, it may lead to perforation resulting in
These lessions are more common in the lower

Corneal
ulcer may be shallow,
prolapse_of contents of the eyeball.

central cornea.

Keratomalacia

pid destruction and liquefaction of full thickness of cornea,
leading to prolapse of iris, resulting in permanent plmdnms.‘Usuully kCl'ﬂlUllmla‘cm
consists of characteristic softening of l_hc cm.n'c thickness u.l a p:.m, or more often
the whole of the cornea leading to deformation or dcslructu.m of the eyeball. Tt is
¢ corneal structure just melts into & cloudy gelatinous mass, dead-white
o Extrusion of the lens and loss of the vitreous may occur. In
be red and swollen. Figure 3.3(c) illustrates

Sm————

This is a condition of ra

painless but th
or dirty yellow in colour. :
infective conditions, the eye will
keratomalacia.

Corneal Scar
The corneal ulcer, on healing, leaves a white scar, which may vary in size depending
e : g o .

lcer. When the scar 1s big or positioned centrally blocking the

upon the size of the ulcer. WREN 77 ;
pupillary region, normal vision 18 affected.

Nutritional
Problems-I
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In addition 10 e above mentioned manifestations, { vit
. ation of v
follicular haperkeraosis) is & cutancops manifestation

. thi
From the desenption above it must be clear that xerophths
Lonsequences of vitamin A deficiency that includes varn
we have learm above and the same are classified by

: its
Table 3.6: WHO classification for assessment of v

Primary signs ~_—

Classification

A T LT

thickening
amnit

Wi represe

ous manilest -
WHO as given 11

of the haif {ollicles

y A deliciency.
nts the ucu.In':'
ifestations, about whic

Table 3.6.

umin A status

XI A Conjunctival Xerosis B e S
XI B Bitot's Spots e
X2 Corneal Xerosis —
X 3A Corneal Ulceration
X 3B Keratomalacia

Secondary signs
XN Night blindness
XF Fundal changes
XS Corneal scarring

The classification presented above may be summarized as:

®  Stage XN is the earliest stage, involving night blindnes
adaptation.

s owing to impaired dark

®  Stage XI A is corneal xerosis caused by reduction of goblet cell mucus,

The appearance of Bitot’s spot, a foamy excrescence o
the conjunctiva, constitutes the advancing stages (XIB

e X2 consists of simple drying of the cornea,

n the temporal surface of
),

®  When the cornea undergoes the liquification process of keratomalacia corneal

ulceration, or both, it is classified as X3,
!

®  Past involvement leaves a corneal scar (XS), and

® A globe destroyed by advanced keratomalacia s Xero

The discussion above focused on the signs and Symptoms of vitamin A defi
us now learn how common the problem of vitamin A deficiency js i the

of vitamin A in our country.

Prevalence of Vitamin A deficiency

The World Health Organization (WHO) has recommended a seq of prev

The situation is classified as X3A if <1/3 of the corneal surfyce s involved

phthalmic fundus (XF),

ciency. Let
prevalence

alence Criteria

(both clinical and biochemical) for defining the vitamip A deficiency ( VAD) prob]
problem

of public health significance among children under ¢ years of age jn g
This criteria is given jn Table 3.7. The prevalence of any on

signifies public health problem.,

€ or more indlcators

————————— et e e e .




Table "
ible A7 |‘|\‘\WFM—HNHMH||" A deficiency 1:1::

problem of .
public health significance among children under 6 years of age

lndicumr/(‘rilvrin Minimum prevalence
(%)

Clinical /I

Night Blindness (XN)* Pl

Bitot’s spot (X1B) a

Conjunctival xerosis with Bitot's spot (XI) ek

Corneal xerosis/ulceration/keratomalacia (X2, X3A, X3B) AL

Xerophthalmia related Corneal scars (XS) =005

Biochemical

Serum retinol (vitamin A) P30

< 0.35pmol/l (<10ug/dly**

* Proposed prevalence of night blindness in pregnant women >5% (IVACG, 2001)
** Proposed to be > 15% with serum retinol < 7.0pmol/l (IVACG, 2001)

Surveys by National Nutrition Monitoring Burecau (NNMB) and the Indian Council of

Medical Research (ICMR) reveal that about 0.7% of preschool children have Bitot

spots. As you would note from the Table 3.4, that as per WHO, prevalence of Bitot

spots more than 0.5% in children under the age of 6 years is an indication that vitamin [
A deficiency is a public health problem requiring intervention. During the last two
decades. the extent of Bitot spots in children showed a decline from about 2% to
about 0.7%. The contribution of vitamin A deficiency to total blindness has come down
significantly during the last 4 decades.

Globally, data suggest that among the children under 5 years of age affected by VAD,

some 3 million have ocular lesions of xerophthalmia and 100 to 140 million present only 2
subclinical manifestations, yet live with a greater risk of mortality and of developing

severe infections.

We have learnt about the signs and symptoms and the criteria for assessing the public
health significance of xerophthalmia and  vitamin A deficiency. Next, you must be
wondering what is its etiology? Let’s find out.

Causes of vitamin A deficiency

Some of the causes of vitamin A deficiency are given below:

o Inadequate diet

An Indian child is born with poor stores of vitamins and minerals due to maternal

malnutrition. Diets of pregnant women are deficient in several nutrients, including
—————— S —— R - " : S b

\ritaﬁﬁﬁ‘A’.'The concentration of vitamin A in breast milk is low among undernourished

mothers and the most poor mothers delay complementary feeding beyond the age of

one vear and foods containing vitamin A are seldom given. The daily intake of vitamin
< about 100 mg while the recommended intake is 400 mg of retinol. The exclusively

Fierefore, contain B-carotene and little or none of preformed

—

vegetable based ¢ diets, t '
vitamin A, except from breast milk.
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and respiratory 7
Vitamin A deficienc

BUle miections. An mlective cpisode ol drarrhoea
attack 0f measles can aggravate vitamin A deficiency.
sssociated with ascariasis and giardiasis.

. we can
; » ) " - qt how W€
You learnt about the causes of vitamin A deficiency. Let us nOW Jook d

reat vitamin A deficiency.

Ireatment of vitamin A deficiency
¢ of vitamin A

AU T PR ”
The health workers may refer &
Je vitamin A. 10 medical doctor.

All forms of vitamin A deficiency are treated with & massive oral dos

in oil (200,000 TU), immediately after diagnosis.
cases of corneal xerophthalmia. after first administerit ctor
Secondary infections should be controlled with quitable antibiotics. Ir nccc‘ssm.y, a
sccond dose may be given 48 hours after the first dose. Since more than 90% of -(hc
nical protein encrey malnutriion

cases of keratomalacia are associated with severe cli
¢ the same. A

(kwashiorkor or marasmus). the patients should also be treated o ;
schedule recommended by WHO for treatment of individuals with corneal xerophthalmid

is given in Table 3.8.
Table 3.8: Treatment of xeropthalmia in all ages
__———1

Children Children over

(6-12 months) 12 months, male
adolescent and
male adults

Timing of dose Children
(0-5 months)

Immediately on diagnosis 50 000 U 100 000 TU 200 000 1U
The following day 50,000 TU 100 000 TU 200 000 1U
50 000 IU 100 000 TU 200 000 1U

Subsequent contact
(at least 2 weeks later)

In women of reproductive age group with night blindness or bitots spots, a daily dose
of 10 000 TU or a weekly dose of 25 000 TU of vitamin A for at least 4 weeks is the
recommended treatment schedule. In population with a high prevalence of HIV infection
(>10%). neonates should be given an extra dose of 50 000 U at birth.

We have learnt that vitamin A deficiency is a condition of public health significance
Let us now understand what we can do to prevent vitamin A dcﬁciency‘j .

Prevention of vitamin A deficiency?

Since dietary inadequacy is the major cause for micronutrient deficiencies, the most
rational approach to prevent these deficiencies would be to ensure adequate amouni<
of the nutrients in the daily diets of the population at risk. There are two ba i

: asic
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approaches (o achieve this i . . : 4
o Fomels 5.4 l.ulm\a this: 1) long term programmes for promotion of adcqualc Intakes ';““‘::”’“::
S e 10T oty £ ‘e > ; " . . roblem

1 in micronutrients, and ii) supplementation of specific nutrients cither as

maedicmal doses or thr i S :
serious ;‘ Vi es or through food fortification to meet immediate needs In view of the
; S nature ot the pr I . .

re of the problems, many countries have been adopting short-term measures,

which tho are interim i
o “_ llgh' are interim in nature, Some of these measures by which we could
ent vitamin A deficiency are highlighted next.

Supplementation

{‘\l::::‘:":::::r“‘:)“"“ of |1lll‘gc doses of vitamin A to children at risk has been the most popular
Bty 'umlro nutritional blindness. Extensive field trials carried out by NIN,

ydera ?‘\(i have demonstrated the feasibility and effectiveness of this approach. The
Governinent of India has launched vitamin A supplementation programme on a national
scale, as carly as in 1970. The programme is now in operation in all the States in the
country, targeted to about 30 million preschool children. Under this programme, sponsored
by 11.1c Department of Health and Family Welfare, Government of India, one teaspoonful
of oil-miscible vitamin A syrup containing 200,000 1U of vitamin A is given once every
6 months to children between the ages of 9-36 months. The programme is implemented
through the sub-centre — primary health centre complex of the States. Paramedical

personnel (ANM/MPHW), under the supervision of the PHC Medical Officer, carry
out the actual distribution of vitamin A.

Food Based Approach

Although nutrient supplementation is a simple and effective intervention, it is only a

short-term measure. 1t must be combined with dietary intervention or food based

approaches for long lasting effects. What are these food based approaches? A detail

discussion on this approach is presented later in Unit 12 in this course. Here in the

context of vitamin A deficiency, fortification as a food ba-" strategy has been used.

Fortification of sugar has been in operation in Central American countries with reasonable

success. In India, sugar may not be the suitable vehicle for the most needy segments
of population who are very poor and cannot afford the same. Home cardening, another
food based approach, has been found to be a feasible long-term strategy, to increase
production and consumption of leafy and other vegetables and fruits by the community
to control vitamin A deficiency. The Departments of Agriculture and Social Forestry
are making efforts in this direction. The Indian Council of Agricultural Research
(ICAR) has established 101 Krishi Vigyan Kendras or Farm Science Centres so far
i'n various parts of the country to impart training in agricullur.c lccllpologics to farmers.
In the past, the major thrust was on cereal and millet pr(-)duclmn. It is only in the recent
years that horticulture production is receiving emphasis. Women Extension Workers
are trained not only in agriculture technologies, but also in home gardening and preparation
of recipes based on locally available nutritious foods.

Nutrition Education

Ignorance, you may recall studying eurlicr,. is an important determin;-mt of vimmin‘ A
deficiency. There is, therefore, a n.ecd to increase 'h‘f awareness of .the community
about the significance of proper diet In the prcve'ngon of vitamin A dc!‘xcxcncy. Although
education is a component of all health and nutrition programmes, lhls‘has been one of
7w weakest links. The health functionaries are el'thcr not pr.()perly orllented or-do not
have the necessary audio-visual tools t(} impart nutrition education. Multi-media appr(-):.xch
involving communication experts .wnll have to be ado_pted for success of nutrition
education efforts. Food and Nutrition Boafq, through its network of 67 centres hdg
been imparting education and training in nutrition, as well as, on home-scale preservation

* fruits and vegetables. However, efforts n-lade, SO tar,.have not 'been'ad?quate.
ation programmes adopting social marketing (by applying mz}rket.mg prlnqples il

sn campaigns) approach have been shown to be effective in changing the

rof community. BOX 8 highlights in brief different strategies to prevent

A deficiency.
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In the above section, we learnt about signs., pru.nlwcc to 1ron

, nove on
. ; o e will now !
treatment and prevention of vitamin A deficiency. We

far.
X § " vy OGP c'"'n[ S0
deficiency anacnma. But first let us review what we have le

Check Your Progress Exercise 2 :
. segments
it i ; < o aies affecting 1arge S€8

| Which are the three major micronutrient deficiencics affecting

of population

o

..............................

.......................................................................................................
......................

..................................................................................
...............................

We will now learn about signs, prevalence, causes, consequences, tregt
prevention of iron deficiency anaemia. b e and

3.3.2 Iron Deficiency Anaemia (IDA)

[ron deficiency anacmia (IDA) is the most common micronutrient defic; .
world, particularly in the developing countries like Indig. Estimate e‘lcmncy o fs
many as 4-5 billion people i.e. 66-80% of the world’s populat > suggest thap -

. g ion, may be ; :
2 billion people i.e. over 30% of the world’s population are ange # e deficica
a mic.

Anaemia occurs when haemoglobin (a pigment that gives red col

cells) production is considerable reduced, leading to fall i ‘)F)ur % t'he red blood
Mostly anaemia is due to iron deficiency. The other caﬁgeq nfl-ls l<:ve.] In the blood.
folate fmd vitamin B | deficiency or anaemia of chronic (iig;:‘ c.maemm May include
anaemia reduce the work capacity of individuals ang entire .) .scs: 1 deﬁciency and
economic consequences and obstacles to nation Populations, prj

, bringj :
: al develo N8INg serioug
consequences include premature birth, low bicth wej : pmc.m_ For Children, health
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URICERANE women, anacmia contribmtes (0 20% of all matermal deaths,

ACCy moge m
health condition of epide

and anacinia We he

Iron deficien

Clcy a1 oo

v ople than any other condition, constituting » public

M propattions. 8o then et us petto know about iron deficiency
Fwith the signs anl symptoms of 1DA,

Nipn
RS and symptoms of iron deficiency anaemin

SMnce the level ol by
Ceram paty of the
ot of the mouthy

femoplobin is reduced in the Blood, it causes paleness (pallor) on
hody Tnitially, such paleness can be seen in conjunctiva and in the
SRS g Mu.-\\"l\n\‘:‘ ‘lmjnmpl(_\hm IS important for cnrryil‘\g oxygen i.n the body,
i e Ritiire s c\i\‘( | u\:.up hw;nhlc'sans cven on milder focrmm. These
\ T among adults, cxpccml.ly in pregnant and lactating women. The
EETand toes become papery thin and bend upwards to assume shape of

.‘P‘“‘“‘- This condition is known as “Roilonychia™. In severe cases of anacmia particularly
among pr - ocdema (swelling of feet) is also present. Blood examination

A ation is the best way for the diagnosis of anaemia. Box 9 gives
atons of iron deficiency anaemia,

| cenant women
tor haemoglobin estim
the manitest

Box 9

Manifestations of Iron Deficiency Anaemia

Paleness of conjunctiva

Paleness of tongue

Low hacmoglobin

o

o

@ Paleness of mucosa of soft palate
°

® Swelling of feet in severe anaemia
°

Koilonychia

We hu}'c reviewed the signs and symptoms of iron deficiency anaemia. Let us now
learn Pow common the problem of iron deficiency anacmia i.e. the prevalence ts?

v Prevalénce of iron deficiency anaemia

We can find out about the prevalence of anaemia if we know what percentage of
population is suffering from anaemia. The WHO has recommended different cut-off
levels of haemoglobin below which an individual is considered as anaemic. These are
. indicated in Table 3.9. These values are dependent on age, sex and physiological
o status.

Table 3.9: WHO haemoglobin cut-off criteria

) ‘ Group Cut-off for Haemoglobin
' (g/100 ml)

!;‘ Children < 6 years 1
i

Children > 6 years Adolescents
f Non-pregnant and non-lactating adult women 12

| ‘ ‘ Pregnant women 1
| Y

| . % Lactating women 12

'} Adult males 13

e —

- secsment of anaemia is based on estimation of these criteria for cut-off values for
} smoglobin. You probably know that women of child bearing age, including adolescent
s, are at the highest risk of developing anaemia followed by preschool children,
ool chitdren andadutt-men—A-number-of samptesurveys carmried out recently in
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So far we have looked at the signs and symptoms fi 'CIIIC}’ anacmia.
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anacnua. Let us elaborate on what causes 1ron deh

nire
a need
anacimia.

ce of iron deficiency

Causes of iron deficiency anaemia en. This may oe
Anacmia is a condition in which the blood cannot carry enough Ox.yicnlioncd above,
because there are fewer red blood cells than normal. or becausc. d t of haemoglobin.
there is not enough haemoglobin in each cell. Iron is the main compo'lcnh- most common
Lack of dietary iron is the world's leading nulri(ional.deﬁci‘ency an(} td(i:tails:-

cause of anaemia. Let us get to know about the causes 10 greater

-
[

® /nadequate dietary intake | |
f iron. The dietary intakes

age and physiological
iron, poor

The commonest cause of anacmia is dietary inadequacy 0
are usually half of the recommended dietary allowances in every
group. In Indian ¢ itigs. since cereals_form_the major sourceé © _
bioavailability of iron from the habitual dicts is an important cause of iron deﬁucn.Cy)
[sotope studies have shown that iron_absorption ranges between 2-6 perccnt: de.pcndlng
upon the type of cereal in the diet.(Phytates and tannins present in Indian diet interfere
with iron absorption to a significant extent. The chemically determined iron content of
the Indian diets is apparently high (15mg/1000 calories), but 30% of it is unabsorbable
contaminant jron.-The true dietary iron content is, therefore, only 10 mg/1000 calories,

which can meet the iron requirement of adult_men and children less than 6 years,

D

provided their dictary intake meets the energy requirements. However, in order to meet \

the iron requirements of women in the reproductive age group, either the bioavailability

~ . R 5. s —— . . . T —
of dietary iron should be improved or additional iron must be supplemented.

® Poverty and ignorance

Low PWELOLIW_,CQ@M&S and their consequent inability to meet the
nutrient requirements, even after spending 80-90% of their income on foods is an
Important factor contributing to prevalence of nutritional deficiencies. Animal féod'
help in increasing the bioavailability of iron, but their consumption is low dye t he hi 1
cost. In additjon, due to traditional beliefs and i v - hEdig
( ; 0 e al beliefs and ignorance, locallyavailable Inexpens

sources like green leafy vege{ables are not fully utilized. Similarly the ut'l'.l Pt..nslvc‘
medical and health s&rvices 1s also poor. Box 10 lists Ft*crc t caus g A )

s nt causes of irop deficie;

anaemia.
Box 10 | Causes of Iron Deficiency AW
——

© Dietary Inadequacy

®  Poorbioavailability of irop

©  Presence of absorption interfering Substances j di
n diet

® Poverty and ignorance

Having studied about the causes, let us now learn what h
“* Nappens if jy,
or

anacmia s not prevented or controlled, that is, what its cop d
‘ S consequencey . :
Consequences of iron deficiency anaemia e g
l_.d

The consequences of anaemia, particularly in Women

and Children, e Uite A

a'nd have far reaching implications as already digey
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e Maternal and perinatal mortaliny Pl‘,lltl:
ro

SCVEIE ANACTINA N Pregianey s associated with increased risk of maternal and. p_c_rinnlal .
““‘““,‘EL\A““‘ ‘Qﬂj‘d‘ wastage, TS estimated that at least 80,000 wo \en_die-due 10

——
anacmia every yeat
e Low birth weight

1n addition. maternal anacmia contributes to high incidence of premature delivery and

low birth weight and mortality.—
-~ A p——— .

,  Phvsical work and mental performance

a. but there is now

Generally. quite often, women neglect milder forms of anaemi
an lower resistance

) ™ > B A “ v M\ - 1 1 1
evidence showing that even a moderate reduction in haemoglobin ¢
to infection and reduce work capacity.

Anaemia in infancy and childhood is associated with poor cognitive_abilities and

behavioural changes. Box 11 highlights various consequences of IDA.

F&ox 11 \ Consequences of Iron Deficiency Anaemia *

Maternal and perinatal mortality
Low birth weight and prematurity

Reduced physical work capacity

Poor cognitive performance in children

We have learnt about consequences of iron deficiency anaemia. Next, how do we treat

this problem. Read the next section and find out.

Treatment of iron deficiency anaemia

Oral iron is the preferred method of treatment of IDA. The dosage is decided depending
on the severity of the Condition. Generally, 1n moderate to severe anaemia, 2 tablets
100 mg of elemental iron) are given. In view of side

of fersolate (each equivalent 10
effects I Stric iriation, cowwgcﬂ_swgmes joint pains, many
fi advised to consume the

patients discontinue_treatment. They should, therefor€, be

tablets after food. In very sevch (< 5-

7 gmd cell transfusion 13 recommended. This mode of treatment should

be considered only after proper Exglgwubjecl.-Sometimes,‘parenteral iron

therapy is advised when oral iron is not tolerated orin late pregnancies. In view of the
risk of some. systemic and allergic _“E‘S‘i_‘l“?' this should be gin:n preferably in hospitals.
""" that iron deficiency anaemia is a very common problem in women

Anave now seen
and children. It thus becomes very important that we learn about different measures

to prevent it. The next section focuses o this aspect.

Fin-

Pre‘vcntion of iron deficiency anaemia? |
of As in the case of vitamin A deficiency, correction and prevention of dietary inadequacy '
of iron are important sustainable methods of prevention of iron deficiency anaemia.
However, this is a long-term strategy requiring not only improvement in increasing
availability of iron in the diets but also changing behaviours of community. In view of
the widespread extent of iron deficiency anaemia, alternate methods are required to
control anaemia. A mix of approaches is necessary. The available methods of prevention

and control of anaemia are:

=

e Supplementation

— 1 Etifieation F



’:"buc Nutrition

®  Dicrary divensification
e  Education (behaviour changes)

e  Health care

Let us review each of these in detail.

. . .- oarticull
Supplementation (o prevent anaemia 1n particile
0

Supplementation with low doses of iron is nec(cj.?-‘otﬂfa)’r » not cnough if
groups of people. Fortified foods and a good die . the form of pills
deficient and anaemic. Consumption of supplement m']‘h reafter, dietary im
raise iron levels and normalize a person’s iron stores. feciency' Taking cognizance O
and consumption of fortified foods will prevent iron de(; vernment of India launched
the wide spread prevalence of nutritional anacmia, the’ 49 70 to prevent and control
the “National Nutritional Anaemia Control Programme’ in 19 '« presented later 1n
nutritional anaemia. A detailed discussion on this programme 18 p] ctating women,
Unit 10. You will learn that the beneficiaries are pregnant women,oammm‘;’ all the
preschool children and family planning acceptors. Undc'r the pr gl forreil ot
beneficiaries receive one tablet, containing iron and folic ac.:ld'common { o con T
folifer tablets, daily for 100 days. While the adult beneficiaries g?t tablets 620 mi
100 mg of elemental iron and 0.5 mg (500 mg) of folic acid, the chllfiren recc1ld eivz
of elemental iron and 0.1 mg (100 mg) of folic acid. Each beneficiary shou ( rec

a total of 100 tablets. In the case of children, each year, 100 tablets are given.

and syrup Wik
provement

Although the national programme has been in operation for over 30 years, the prevalence
of anaemia continues to be very high due to poor implementation of the programme
due to the following reasons:

—  inadequate and irregular supplies,
—  poor coverage due to lack of supervision,
—  orientation of health functionaries. and

= absence of nutrition education to the illiterate community.
Fortification

Food fOI‘l?ﬁCﬂt'lOfl l_ﬁ one of lhe.allgmati\"c:s that ensure consumption of 8 Hiiident
regularly in daily diet. Fortification is addition of iron to food items thay
consumed by at-risk groups of population. However, the food item should
produced, inexpensive, consumed in uniform quantities daily, shoul
cooking quality of the food item or the taste or colour of the foud. At pres 3

the food items, salt satisfies these criteria and, hence, coulq be a x.liiluhlli‘h'tm.. of i'l“
fortification with iron. Studies conducted at the Nationa Institute lul‘ N > ?Chwlc for
indicate the feasibility of fortification of salt as a simple metho Lo pre ,Ull'lll()n clearly
iron deficiency anaemia. Other food items that are being fort 'prucm Mdods
breakfast cereals. Infant weaning foods are also fortified S Wh“?‘“ flour ang
source of iron. In India, the national nutrition policy recomime df]" as milk ig 4 poor
food fortification as a method of contro] of anaemia, Since i()df'j > 'MPlementagigy, of
distributed in different parts of the country, the technolo t.lftd_sfm ' already being
both_i.odine and iron has been successfully de"elopedg); [0 h'om ICation of gq) with
Nutrition, Hyderabad. Field trials are in progress. the N
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“ficiency Disorders.
Let us now leamn about Todine Deficienc)

333 Tlodine Deficiency Disorders (IDD)

—

antal ¢ steal erc
n trient required for the normal mental and physical growth
loding 15 an essential micronuine

cCurti ‘ological phenomeng

nt in many parts of the world. < : : s Vit
::;n:h: IITT{;:}”: ;:,::,;:,mp, 0% of the remainder are at risk. Ab(tul. 60 ‘llll”I(zn pu)p e
in our country are estimated to suffer from goitre and anml?cr :1 mlllujn'tmm Ll:(?(lnls
About 200 million populations are at risk of developing iodine deficiency dlzs()rdc 5.
Traditionally the endemic goitre belt in our country stretches across the cnllrc‘s-u -
Himalayan belt extending from Jammu and Kashmir to Arunachal Pradesh. In additiop.
a number of new regions have been identified in Andhra Pradesh, Karnataka, Keralla,
Maharashira and Madhya Pradesh.

[

—

The term iodine deficiency disorders (IDD ) includes a spectrum of disabling conditions
affecting the health of human beings starting from foeral life through adulthodd
resulting from inadequate dietary intake of iron. We will explain this term in mofe
detail in the next few paragraphs. Let us begin our study on IDD by getting to know
about the signs and symptoms of this disabling condition,

Signs and symptoms of iodine deﬁcicncy disorders

undcrsxgnd why we need iodine in oyr body. Todine s required in our body for t .c
synthesis of thyroxin, which you may alrcddy know is the hormor d 0‘ y or :
mymiq gland. When iodine intake falls below the recommended ‘}e- P1r0' o e
gland is no lunger able to synthesize sufficient amoupyg of thyr - ‘Wd‘s' »lhe thyro :
fh" well-recognized features of iodine deficiency disorders j 3 ’(’x,mt hormo.ne. One f
its ffﬁ;ﬁ- l:) prolduce the required thyroxine, in the prcscncc; o.f ﬁ::ilnt:l’c: (;I;}f\‘yr‘()ld i mn
up leading to enlarge s thyroi : iciency, swells
ispknowncus H:}:‘f:ﬂ:‘;gf}:{ﬂ:;;h) r‘onc‘l g.]and. as ustrareq in Figure 34. 'Flll(;:t')(]),n\)(;ili(»n
I L)ffur;c‘zion:;l P e a cosmcrtnc Problem, The real health problems afe

re of thyroid glang i different stqonc v CAth problems afe
Let us get 10 know abouy these problemns, Stages of individyag development.

—

N -

Figure 3 4. (v ..
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Todine deticiency in the mother interferes with the development of the unborn child, ;(C'-~"f£’1"7’\" © Nutritipnal
I many cases, iodine deliciency Em Eaise dhortions, congdiital “abnormalitics and Problefus-]
tocreased pertnatal Mol The major effect of Toctal iodine deficiency i endemic pa¥ wiliay poeple

N ;sr:.n-.-':' ‘!z"'\'x'.r“!\.;\_l*:‘\_q"‘_jlrt'r'(‘\i by growth failure, mental deficiency. deal muatism and
SPANHC paralysis of legs. Inadegtiate prodiction of thyroid hormone Teads to
h,_\'_[“«‘.\f}x.,\'_l_'_\wﬁdisﬁT Hypothyroidism is the principal factor responsible” for the damage
HORC e IS developing brain and the other harmful effects known collectively as

.-“.\\J.". v defic TR e e — i ) —ira 3 _— " - g wrrie
TR deficiency disondeérs (IDD). Populations residing in-iodine deficient argas

22Xhibit oW 1ntellioence 1ack ~f inifia - . =
it oW intelligence, Tack of initiative and poor decision making capacity. Box 13

highlie ar 5 X e s ” B -
ghlights various signs and symploms/manifestations of IDD. .

Box 13| Manifestations of IDD

Goitre
Abortions, Congenital abnormalities,

Increased perinatal mortality

Cretinism

Y.ou have learnt about signs and symptoms of IDD. We hope having gone through the
discussion above the whole spectrum of disabling conditions caused due to IDD must
be clear. Let us now look at the prevalence of 1DD.

Prevalence of IDD

We can delemlineEh}prevalence of IDD by conducting population_surveys. Most
of the population siirveys are based on clinical assessment of goitre and cretinism,
which are the two-classical features of “iodine deficiency Before we discuss the
prevalence of IDD, let us find out the WHO criteria for classification of goitre size.

@r clinical assessment of goitre, a standard technique based on palpation of thyroid

is used through which goitre size can be assessed. Table 3.10 gives the WHO criteria
for classification of goitre size. The sum of grades 1 and 2 provides Total Goitre Rate
(TGR). IDD is considered to be a public health problem, if the TGR is more than in
10% of the children aged 6-12 years in an area. e

S

Table 3.10: Classification of goitre

Grade ‘0’ | No goitre (Neither palpable nor visible, palpable but the size is less
than the distal phalange)

Grade ‘T" | Not visible when neck is in normal position, but palpable (The size of

the CMQLKCI;:;II of the gland should be more than the size of the distal
phalange of e thumb of the subject.

Grade ‘II'| Visible from the minimum distance.

SR o A i

low let us look at the prevalence of goitre and cretinism in India. Out of 208 districts
qurveyed by the Directorate Gencrﬂ of Health Servnccs. of Gove-mmem of India in
.he country, 182 districts have been found to bt_t endemic 'for. goitre, the prevalence
ranging from 10% in Ranchi district to 96% in some districts of Mizoram. It is

estimated that, today, among the 200 millions living in endemic areas, more than 54

million people in India are suffering fram endemic goitre and 8.8 million from different
grades of mental/motor handicaps. In the villages of Uttar Pr.adcsh and Bihar where
the goitre prevalence was high, dcaf-;mutism. m(.znu?l returiia_tlon and other clinically
detectable defects attributable to environmental iodine deficiency were found in 4%

of the children.

Fipi demielogical assessment of IDD also requires a measure of dietary iodine, which
is provided by urinary iodine excretion. Determination of iodine in random urine
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Causes of iodine deficiency disorders i aiting & cological
né

We have studied above that iodine deficiency 13 ?orld. The main Cause f)f lOd.ln:
phenomenon that is present in many parts. of [}“ef"" MountainOllS regions 111_Cl}ldl{1.=
deficiency in soils is leaching by floods or high "“i’_" evalence of iodine deficiency.
the Himalayas therefore have some of t.hc hfgh“"‘ P Llc‘ 1 Tndi around the Ganges.
Iodine deficiency also occurs due to flooding: for example, If nts and animals ZrOwN
In areas of endemic iodine deficiency. the water and ff)od.s‘( r[)hc e
there) have low iodine content. Let us get to know abou |

Z s £ is deficient
e  Environmental deficiency of iodine: The u“lmulc.cags‘ltl\ t.‘ t.dcl(-)r(); cewsre
intake of iodine. Iodine occurs in soil and sea as 10}1!46. lh'L :('mbthc absiophiere
oxidized by sunlight to elemental iodine (which is volun.le). Iodine m' O 1;“0‘"“ ‘
returns to soil by rain. The return of iodine, however, is slow a.nd smi¢ Iz :

“th otids i ~s. repeated flooding leaches out the
compared with original loss. In hilly slopes, n.pca_ . Hng eag :
iodine from soil or erodes topsoil causing iodine deficiency in the soil. All crops
grown in this soil will, therefore, be iodine deficient. As a result, hflman and
animal populations, which are totally dependent on food grown in such soil, become

1odine deficient.

e Goitrogens: Certain chemical substances like thiocyanates, phenols, disuphides, ¢ )
flavanoids ete, found in the environment. can interfere with iodine metabolism.
These substances are known as goitrogens, which could cause goitre. Common
foods such as cabbage, sorghum, finger millets and mustard contain goitrogens.
Although excessive intake of such foods can cause goitre, this appears to be of
secondary importance in the etiology of endemic goitre, at least in India.

Let us now review the consequences of IDD.

What are the consequences of IDD?

As discussed earlier under signs and symptoms, the

mental retardation, other defects in the development of the e NGt & §
physical sluggishness, growth retardation, reproductive failure f,m‘z,\ system, goitre,
mox'wluy and lowcrcd_ cconomic productivity, Cretinism is the r."]"“.r." db.c d childhood
during pregnancy., which adversely affects foetu] thyroid functj R o deficiency
is characterized by poor cognitive ability, deaf mutig ‘Ulon. Ncumlugicnl ¢
neuromotor rigidity. It is much more prevalent ”lun‘ “'. speech dcfccls,
includes hypothyroidism with dwarfisp, Maternal MyXoedem
is associated with a higher incidence of stillbirths ‘ h"‘\qlnc de
lodine deficiency has been called (he \\-nrld".d rtions
retardation. So then what can be itis s S major ¢
find out. 9 preve
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CIMAtous cretinism which ‘
: ticiency during Pregnancy:
?1nd congenital abnormalities
S :ﬂt;r“«:l ‘prc\.,'gmaxblc mental

& condition? Read ay -
Prevention of .IDD

Many approaches 1o reduce iod;

; y 10dine defie:

these are reviewed herewith: ficiency have beey, formul
P lated, § e
j - ome of -

TY,
e Contro) o feduced
rS0nS living i« . DCASUTRS oo
M Ving in Jodine fi A
Casure 1y ’O“iﬁca;mn S IC1en

lodized salt distributiond Since IDp
body from the environment, 1,
intake of iodine by pe

Plake of jo R
. M 10dine by 5
= Alially 4 Y human -
commonest control m o A g eng stffie] s

: : o o \lt{)n‘nk‘.h[_ ’r}l‘ Bois }vﬁ:ﬂt S
MBon- galy With pe ¢ oldesy g the it

CASE Y St

>

A

B

oy,
SR N PP ey




.lndl'u. the efficacy of iodized salt in the
i Kangra Valley of Himachal p
the National Goitre C

control of endemic goitre was first established
: radesh. .Subscqucntl_v. the Government of India launched
areas. Although e ontrol Programme, in 1962, 1o supply iodized salt in endemic

ORI YO o hac S . . s
Bos o programme has been in operation for the last three decades, it

gained mome 2 i i
Pk o ..\mu?tum only recently. Available evidence indicates that iodized salt
SHpuon 1s quite safe even in non-endemic areas.

Communication campaign:
awareness in the comm
iodized salt. The ¢
deficiency and the a
iodized salt daily.

.A Mass communication campaign is needed to create
mmum}y about the consequences of IDD and the benefits of
ommunity should be made aware of the ill effects of iodine
dvantages of iodized salt. They should be encouraged to consume

gfféflz(;(zi;iﬁaih?h: $1nce iroin deficiency anaemia and iodine deficiency disorders
o Sh.nlmane?‘?:stfcff'ecllv?: approach to cgnlrol the.se 'public health problems
Bl ottt ; f)ruﬁcauon of salt with iron and iadine. The technology for
stinlies e n 0.~salt has been sgccessful!y developed at NIN. Laboratory

s shown satisfactory results with respect to stability and bioavailability of

; o : :
ron and 19(%me. Large-scale community trials- are underway for field-testing the
double fortified salt.

10(.1ized Oil: The other approach employed as a specific measure for women and
.Chll'dren in hyper-endemic areas is injection of iodized oil. Intramuscular injection of
iodized oil has been used for tackling goitre and cretinism in hyper-endemic areas in
many countries of the world. The advantage of the injection procedure is that a single
dose of 1 ml will provide protection for 3-5 years. Though, it has been found to be
effective, the high cost and the difficulty in reaching all the victims of IDD make this
approach less practicable. The use of disposable syringes, as a result of the risk of
hepatitis-B and HIV AIDS, is now mandatory. Box 14 highlights methods of prevention
and control of IDD.

Box 14 | Prevention and Control

e lodizedsalt
e lodizedoilinjection
e Double fortified salt

@ Mass communication

arnt about manifestations, prevalence, causes, prevention and control
<

> b { o) .US.I IC A . - .
We Jiave') nally, let us now learn briefly about zinc deficiency.

of iodine deficiency disorders. Fi
3.3.4 Zinc Deficiency
: «arlv one-thi ' Dresce children in lower-tncome countries
‘dence suggests that nearly one-third of preschool hildren i co ountries
Evide wunted growth and that a considerable proportion of this growth atlure is likely
have stun ; e
attributable to zinc deficiency.
a large number of 200 metalloenzymes, which regulate several
ions of the bodvy Zinc is essential for cell division and growth, stabilization
ar . : sih ‘ w 1 . ~ P .
ghiysire protection against free radical damage, tnmune function and its
je in testosterone production. Zinc, in the recent past, bas attained un
EHIPe m;ce a4 an important trace element. We will briefly study here the signs and
importam pla d tilc consequences of zinc deficiency and the recommended daily
s an $ '
S\,"“‘p“““‘\ e , ‘

requirements for zinc.

Zinc 1s a cofactor for

celiul ;
of bio-membrancs,
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