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Nutritional problems confronting our country - PEM - Prevalence, classification -
Kwashiorkor and Marasmus - etiology, symptoms, pathological changes, biochemical
changes. Prevalence, etiology, symptoms, prophylaxis programmes - Anaemia, IDD
and Vitamin A deficiency



e doscribe methods of prevention of vitamin A deficiency, iron deficiency anacmia
and lodine deficieney disorders, and

e 5‘(h1t;t{¢ 1‘Iw families and communities on prevention of PEM, vitamin A deficiency,
iron deficiency anacmia and iodine deficiency disorders.

We will first start with the deficiency of macronutrients and then go over to leam

“b‘:m. deficiency of micronutrients. Let us begin with protein energy malnutrition - the
deficiency of macronutrients.

32 PROTEIN ENERGY MALNUTRITION (PEM)

Protein ‘Encrgy Malnutrition (PEM) is the deficiency of macronutriepts or energy and
protein in the diet and forms tf i e % e 2
ol L2 rms the most important nutritional deficiencies of public health
_\.:gmﬁ‘.'ance. It is a nutritional disorder, which affects all the segments of population
like chllclir.en, wormen and adult males particularly from the backward and downtrodden
communities. ==
-

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 developing countries of Asia
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 1 lists different

types of PEM.

Box 1 Different Types of PEM

Clinical forms Sub-Clinical forms

o Kwashiorkor o Underweight
e Marasmus o  Wasting

e Marasmic kwashiorkor e Stunting

e —

ical forms of PEM and then go over o sub-clinical
al form of PEM i.ec. Kwashiorkor

We will first study about the clin
PEM. Let us start with the first clinic

3.2.1.1 Kwashiorkor

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

deprived of adequate nutrition. It is one of the most important florid forms of PEM
i stly in childr o the ages of 1 and 3 years, when they

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

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

of kwashiorkor are:

5  Oedema (swelling of feet).

»  Growth failure, and

Mental changes.

%
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Poor growth: Growth retardation 1s the earliest m
The child will be lighter and shorter than its norm :
children with kwashiorkor weigh about 80% or less of their normal pcc-rs. This
is usually verified by comparing the body weight of the child with that of normal
children of same age group. §0mclimc5. in cases of elling, the body
weight may be relatively higher. The child will also be wasted (thinner), which
sometimes could be masked in the presence of extensive swelling of the body.
The child’s arms and legs will appear thin as a result of wasting.

sshiorkor child to be unusually apathetic

The child will also be irritable and

grosas SW

Mental changes: You would find a kwi
with absolutely no interest in the surroundings.

prefers to stay at one place and in one position.
from

The signs discussed above are essentially present in a child suffering
kwashiorkor. Other signs which may be present are:

}f"”_‘" chungc.::: In kwashiorkor, the hair loses its healthy sheen and becomes
s:]klcr and Ihn?ncr. It takes coppery red colour (referred to as ‘discoloured hair’i
You could easily pluck small tufts of hair without causing any pain (referred t :
as “easy pluckability’) just by passing your hands through the hair. 0

Skin dmngm..- In many cases, dermatosis (changes in skin) is seen. Such ch

are common in areas of friction. Dark pigmented patches ai(in to .KU Cb];:( d and

blistered paint. are, at times, present (known as 'ﬂaky-pa’int de “.‘. d e

desquamated patches may peel off leaving bleeding patc erdt‘mm Ay
ing patches resembling sunburns.

Moon face: The cheeks may s ' i

_ : s y seem swollen with fluid is

be slightly sagging. You should not mistake with the chztr)bf;tg]cufuefand e
cks of a normal

and healthy child.
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Figure 3.1(a) illustrates a kwashiorkor child. Look up Box 2, as wel

- i _/

j which summar 175

the various signs of kwashiorkor.

Let us now move on

(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 weight for age)
o Apathy andirritability

e Moon face

e  Hair and skin changes

e Micronutrient deficiencies

to the next clinical form of PEM 1.e. marasmus

3.2.1.2 Marasmus

Marasmus, the other end of the same spectrunas kwashiorkor, 1s common in children
below the age of 2 years. The characteristic manifestations, as illustrated in Figure

3.1(b) are:

& Severe growth retardation

e  Extreme emaciation

e Old man’s or monkey's face, and

e Loose and hanging skin folds over arms and buttocks.

As you may have noticed in Figure 3 1(b), a typic: se of

. n Fig JA(b), a typical case of marasmus c: .

described as a bonny cage having nothing but “skin and bones™. You wou]?I?:.;{.c 5 hb"
ice that
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Box 3 | Signs and Symptor

- " cs"
ctine - “skin and bon
Extreme muscle wasting

© Looseand hanging skin folds

Old man’s or monkey faces

° Absolute weakness J

. - arasmic kwashiorkor.
Let us now move on to the third clinical form ¢f PEM- Marasmic k

3.2.1.3 Marasmic Kwashiorkor

Sometimes, in areas where PEM is common, malnourished children exhibit the fcal’u.res
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.(So it must be evideht that there is a continuous spectrum of signs from
oedematous kwashiorkor through varying degree of marasmus associated with
pecril?lgla. ?l):(])r your reference we have included the main features of PEM in children
in Ta 1.

Look up Box 4 for the signs of marasmic kwashiorkor

Box 4 ngns and Symptoms of Marasmic Kwashiorkor

— ]

@ Extreme muscle wasting - “skin and bones”

® Loose and hanging skin folds
© OId man’s or monkey’s face
© Absolute weakness

e QOedema

\

Besides the specific ang essenti i
sential features discygsed ;
o Ssomsei 155ed in Table 3. 4 number of biochemical

i i - » UNINE, 8astrointestinal carr.:
functions and tissye tomposition in PEM. i Changemii:ma] secretions, endocrine
S that are mogy j
St i

diagnosis and treat o ! -
8 ment are summarized in Table 32 mportant ip
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Mentai changes
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Ta t .
[ —— 'T'_‘“ """__!f‘ﬂll!lt's of PEM in children

Marnsmus

None®

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

Severe®

Severe*

Usually none

e e e i e e )

Kwnshlorkor

ENRITR—————

Lower legs,
sometimes face, or
peneralized®

Less obvious;
sometimes fat,
blubbery

Sometimes

Less than in of
Marasmus

Usually present

Variable features
L. Appetite

- Di&iﬂ'hncu

fad

Skin changes

4. Hair changes

5. Moon face

6. Hepatic enlargement

Usually good

Often (past or present)

Usually none

Texture maybe
modified 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

be associated

deficiency may

Pancreatic secretions

Reduced enzymati¢ activity

Reduced
enzymatic
activity

* The most characteristic or useful distingushing features
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- table 3.4. 1A

- classification for weight for age
____\_*‘l_t:ht for age INCUS standard) Grade of undernutrition
_\*\s()q Normal
—— 00-699 1l
0.9 u

According to this classification

- s « all the children in grades 11, 111 and IV are included
as beneficiaries i

in ICDS supplementary feeding programme.

3 Standard Deviation (7 score) classification
Statistics teaches us th

S at when normal values of any variable are distributed as per
their fre

quency of occurrence, 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 - 25D Normal
<Median - 28D to Median - 3SD Moderate
< Median - 3SD Severe

You have learnt about different forms of PEM. You must be now wondering how
common is the occurrence of PEM in our communities. i.c. what is the prevalence
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 term.s of prevalence rate, which i{ldiC‘d‘lES the

number of individuals with a particular disease ( nmnemrur)-ar a particular po‘inr

of time i & specified number (usmrlf’y per 100 population Qf a community)

(denominator). The prevalence of kwashm.rkor and murasmu.s. which was about 4%

in the early sixties, has declined sul?s‘lanttally. mter the period. As per the recent
surveys conducted by the National Nutrition Monitoring Burez.lu (NNMB), th_e prevalence
of kwashiorkor and marasmus is about 1%. Howcv.cr, as judged l.)y. weight for age,
about a half of children under the age of 5 years suffer frpm sub~ch.mcal PEM. About
60% of these children had stunting (slmr.i stature). National Fan.nly Health Survey
results reveal that about 47% of the children undexj the age ?t 3 years, who are
considered as at risk of developing PEM, er llnfierwengh.t. Thus, the problem of PEM
in India is widespread and requires immediate intervention.

Nabritinnal
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3.2.3 What Causes PEM?

4 ahorated herewith:
Some of the causes of PEM are elaborated 1

Low Birth Weight ime of their birth. At

hts (<2.5 kg) due 1O

ral India from the t .
that the birth

Jow birth weig

The beginning of PEM in children starts in ru
). You may be aware

i i i are ith
least a third of the Indian children are ht‘llT! Wlhcr
high maternal malnutrition (malnutrition in mo
weight of a normal child is 3-3.4 kg.

Inadequate Breast Milk e amotint of

; i in rural India,
Though prolonged breastfeeding of children is the ruleﬂl}:ﬂ et normal women OF
breast milk secreted in poor Indian mothers is lowelr a i, 1ot be constming
those of developed countries. In other words.. .thc infants
adequate breast milk leading to inadequate nutrition.

Delayed Complementary Feeding

. . ; ayed
The mothers from poorer socioeconomic groups where PEM is more preva:fl;mud:l]il):hc
introduction of complementary foods (foods in addition to breast milk) ‘USU y'lk o
infant completes one year of age is a common practice. Thus, when _b|east ERRR I -
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 s
primarily due to dietary energy deficiency arising as a resuly of insufficient food intake
The primary bottleneck in the dietaries of Indian children, who are given ccrcul-pulqc;
based diets, is energy and not protein as, hitherto wag believed, h

Infections and Infestations

Childhood infections (viral/bacterial) and parasitic infegy
associated with PEM. These cause anorexia (loss of appetite) leadine
intake, interfere with nutrient absorption and utilization, 4 i o
The role of measles infection, frequent diarrhoea ang |
onset of PEM is very important.

: nd resyly in nutrient losses.
acute Tespiratory jinf; ections in the

Ignorance and poor Socioeconomic Status

Improper childeare, either ag aresult of lack of know]

could also contribute to the onset of PEM. pg -
dowmr(?dden. The mothers in these familieg
Iar.giely Influenced by the belief systems of t
SPinitual healing e, The familieg
complete income op food with |o

the requiremens, Box § high]ighw Purchasing power

ts Causes of PEM.




)

—
Rox & Causes ol PLIEM Sy —

e Mawmal malnuntion o  Low purchasing power

®  Low birth weight e Food taboos and superstition

®  Faulty child feeding practices | e Large familics

@  Dictary inadequacy e  High female illiteracy

®  Frequent infections
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o have seen that PEM is a nutritional disorder of public health significance. Let
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us now study w ; :
study what happens if PEM is not prevented and or treated. In other
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words, let us le
Is. let us learn about the consequences of PEM. =43
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3.2.4 What are the Consequences of PEM?

The cons o ;
. n‘.equu?ces of PEM are most often long lasting and irreversible. The common
consequences include: A T

A

\
\

e Irreversible growth retardation g %
e Increased susceptibility to infections

e Increased risk of mortality

e Low cognitive performance

As a result of extensive PEM since carly childhood, in India, there is irreversible
growth retardation leading to short stature _@mbng adults. While children of well to do
communities. where the problems of inadequate diet and ill health are not common, 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
children suffering from various grades of PEM. their immunity (ability to fight infections)
is reduced and as a result, the incidence of childhood infections like diarrhoea and
respiratory infections 1s high. The children with severe forms of PEM are usually
brought to the hospital with complications arising as a result of severe infections. The
immunity in these children is low leading to lowered resistance 10 infections. Therefore,
respiratory and gast_l;qi_nleslip_ai infections are not only common but their severity is also
hi ghér. Severe diérrhoe_a might lead to dehydration. Scp}‘;_ccmia and bronchg_;_.yp_c_u_rgoniu
in children with kwashiorkor and marasmus could be fatal. It should also be recognized
that such infections “ould-ificrease the-risk of PEM leading 10 2 vicious cycle of
malnutrition and M The risk of mortality in mu_c}erulc and se\_'crc' PEM is ‘higher,
pa}fi_c;uTarly when they are exposed to frequent mfccu?ns.'Thc work oulp.ut. of uc‘lults
who are lighter also has been shown to be lowc1:_altcc_llqg,__t_hc productivity of the
nation.

We have learnt about the causes and consequences of PEM. Next, let us learn how

we can treat PEM.

3.2.5 How do we Treat PEM?

Major objective of the treatment of PEM is to provide adequate energy and protein
intake and control infections. if any. Mild and moderate forms of PEM can be and
should be managed at home under the supervision of health professional. Severe ——
of PEM should be referred 10 hospital particularly when associated with severe
bronchopneumonia and diarrhoea. Alll the cases without any complications can be
managed as outpatients in either a primary health center or a hospital. Here we will
study the treatment of severe PEM. The key components of treatment are:

Nutritional
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Treatment of cases of kwashiorkor on mm:mnm_iuV‘;I:I prov
utaton support. The child should receive a (.hﬂ 1I1v I:.urgcf gt
cheny and protein. Both of these are n‘([lliffl[ I,"1\,rcaltllc followin
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 d milk pnwdcr‘. is
water by adding

le oil: 50 g. About 100 m’l
g of protein. The formula

dry skimme

¢ 3 : : o ilk or
Initially, milk based liquid diet, using either fresh milk o litre of clean

recommended. A milk formula could be prepared in one %
dried skimmed milk powder: 90.g, sugar: 70 g and chil‘q ' ‘
of reconstituted preparation would provide 100 kcal and Lo of body weight. f%
should be given to the children at the rate of IO()-.ISO .ml Pcli q]imuld be enriched with
dried skimmed milk powder does not contain any vnalvnm F-L-e ;hc encrgy content.
vitamin A. Sugar or vegetable oil can be added to increas

e to loss of appetite.

o " >eds du .
In the beginning, the child may refuse to accept any fee xtreme cases, gastric

Under such situations, the diet could be given with a spoon. Ine ent in appetite, the
intubation (feeding through tube) may be resorted to. With IIHP”’VC"T lid foods can be
child would start eating the diet readily, at which time gradually s()dl_ p sk‘im milk
introduced. In older children special dict based on cereal, pu].sc, r;t; Aeiesiali o
powder and sugar/jaggery can be given. Addition of vegetable oil would increas
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
o 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 eorrect dehydration. The WHO recommends
that the ORS formula should contain sodium chloride: 3.5 g, sodium bic
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 at the

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

arbonate; 2.5 g,

® Control of infections and infestations

Appropriate antibiotics should be started immcdiatcly since inf
cause of death in many children. Childre;
ascariasis should be treated.

ections are the immediat
. . ot . . c
1 with intesting] Infestations like giardiasis and

® Clinical progress

Normally, clinical improvement s evident withj
oedema. The appetite improves ;
after initial loss of body weight. The mother s
It would be better 10 involve her in the prep:
stay at the hospital, '

We have leamt so far about the treatment of »
heard the old proverb - “prevention s better

important that we make sincere efforts to prey
how this could be done. _

child suffering from PEM. Haye you

than cure” So it becomeg CXtremely
ent and contro) PEM. Let s now gee
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3.2.6 How to Prev

Any Programme aimed at
cunsulcring the t
Cumulative,
Figure 33

ent and Control PEM 2

prevention of PEM should be holistic and comprehensive
Amily as a unit. Since the effects of undernutrition are
cutrently it is being cmphasized that ‘life cycle approach® as illustrated in
should be adopred.
Adolesee

nee —_— Prcgn;]ncy ——p Lactation

School age  €———— Preschool childhood — Infancy
Figure 3.2: Life cycle approach

It is generally

girl, who will

nutrition shoul

recommended that the entry point into the life cycle is the adolescent

be the future mother and should be given adequate attention. Their
like adols d be ensured and the family should be educated against the practices
Lo oheent marriages and pregnancies so that they would be prepared to be
heallh-y Women of tomorrow to be able to handle pregnancy, lactation and child care
Qf_f‘-“:“"e')’- At all levels, the advice should include both health care and nutrition—
Given below are some of the measures which should help in prevention of PEM.

® Ensure proper diet

PEM is preventable, It is a dise

social inequalities. Therefore, a
PEM. The most critical as

of diet containing a

ase of the poor and the ignorant that suffer from
holistic approach is necessary to prevent and control
pect is to ensure that the child is fed adequate quantities
Il the nutrients daily. Therefore, the communities should be made

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

Mcrease 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 wormen. These components
are described in details later in Unit 12 and 13 in this course. However a brief
review is presented herewith.

e Supplementary feeding

Supplementary feeding has remained an‘impnrtan‘l component to control U.“_fi_t‘_l'lﬁlﬂtllrilion.
Considering the dietary inadequacy in 1h‘e diets (Ti‘puur rural families, various
programmes provide daily supplementary lfnod prm'lldmg about 300 keal of energy
5. 149-10 g of protein per child under various feeding programmes. Of the direct
ilillervem:m}mes of the government, Integrated Chiid _E)cvelopmgm 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 lrltlgl__ areas. Slfpplemg_nt_a.mtding IS an important
component of ICDS. Other components are 1mrpun1_zz_{;5_on. growth _'?‘_‘f'_]j“_)fﬁﬁ; 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.

il - S . h—r T
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®  Promoting food SeCHrin panicuhrlv )
- . hl‘[“' 3

' of ration shops. b - R
- jmprove availability, @ ol
as 1o i
e to IMProve food and nu

Public distribution of food grams through a net
reach the population below the poverty line, s0
toad grains at aftondable prices is an important step
secunty of the poor.
® Poverty alleviation !

' o T yment assurance 0
There are a number of development programmes "”_“mg ‘:l ml,‘;:;‘;ing power. We will
the landless and other labour, with a focus on increasing [hr.)l";n ]
study about these programmes later in Unit 10, section 10-5.

® Behavioural change communication |
. n our country IS
re. there is a need
on programimes.
fi%_sirxﬁédi_a__‘ljke
d convince the

One of the reasons for the widespread prevalence of PEM{;
ignorance due to illiteracy. particularly among the females. Theru, i
to change the behaviour in these women through “‘f"“iw,cmw
Person-to-person communication, cooking demonstrations. af 1 luld
television and Tdio are Some of the fools that are available. We s = ~hildren for
community. particularly the mothers about the need for proper d]ﬂbm ;ade aware
normal growth and to prevent them developing PEM. She should be r o
that the main reason for PEM is shortage of food either as a reSl_ll'I_“‘fi__Pm erE'o.\‘e
due to inequitable intrafamily distribution of foods. You shoutd be equipped to gi )
advice on complementary feeding and be able to inform the mothers as to the t}“pnt:s
of foods that could be given to voung children. Box 6 highlights essential components
of prevention of PEM.

Box 6 | Essential Components to Prevent PEM

#  Supplementary feeding,

e

Immunization,

‘;‘

Control of minor infections

‘f

»  Promotion of food and nutrition security
~  Behaviour change communication
~  Empowerment of women and

Poverty alleviation

‘)

Eradication of PEM requires concerted efforts not o
but also continuous and active community participation. Integration
commitment and community participation are the crucial pillam e
) al pillars of apy -
reve
strategy. Y prevention

convergence,

In this section, we learnt about SIgNs, causes, prevalence. treatment
PEM. In the next section. we will discuss the micronutri
that, let us recapitulate what we have Jo

check your progress exercise 1.

- and prevention of
€t deficiencies. B {

: S. But before
amt so far, Answer the questi

uestions given !, the

. What are the different clinical forms of PEMD

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

) y weies
Box 7 | Common Micronutrient peficiet

Vitamin A deliciency
Iron deficiency anaemid

lodine deficiency disorders

Zine deficiency

begin with

W voi : g in detail. Let US
\?,‘ “Ill] now discuss these micronutrient deficiencics in detail =
tamin A deficiency.

rs -
3.3.1  Vitamin A Deficiency
and the mosl vulnerable

calth sroblem, .
. ) \ildren, VAD

Vitamin A deficiency (VAD) is a major public ‘
are preschool children and pregnant women in low income countrics. Incl
Ls the leading cause of preventable severe visual ',mp;linni:'n'l';'iﬁd blindness. ‘ it
250 000 1o 500 000 VAD children world over become blind every year and about ha
of them die within a year. .\
) n
¢ ol healthy cpithelium and normal
[ cye lesions, which are
ading to night blindness and changes
re form causing damage to cornca (black
We will learn about these ocular
vention of vitamin A deficiency

Vitari; sl : s ;
nanun AL we know, is essential for maintenanc
vision. Deficiency of vitamin *A" manifests in the form 0

in conjunctiva (white of the cye) or in seve
of the eye) leading to irreversible blindness.
!n:lnllus!ulmns. prevalence, causes, treatment and pre
in this section.

Let us begin with the signs and symptoms of vitamin A deficiency.

Clinical Features of Vitamin A Deliciency

cific to vitamin A deficiency are

The clinical features or the occular manifestations spe
described here with and illustrated in Figure 3.3.

() Bitot Spol

(¢ ) Keratomalacia
Figure 3.3: Clinical manifestations of xerophthalmia

An estimated




=5

e

[4]]

Night Blindness
Night bl

¢ ndness is the earl;
studying in the Nmn’z?t Ll.lllll:?.ﬁi symptom of Vitamin ‘A’ dcficicncy) You may recall
Counse (MEN-004) ”:':::Lll(:ht\t.‘hcl'fl"lhtry Course (MEN-002) and the Advance Nutrition
rod cells of the atreduction in the supply of vitamin A aldehyde i.e retinal to the

Yo retina results o i s
SIuRtions, the affe esults in the impairment of dark adaptation.(Under such

Often, an attentive
or toys in ill-lit rooy
night blindness, th
country, there js
“Rathaundj.

::“grt;n::: "emg’“i?c. the child’s inability to sce the plate of food
o women often experience dcﬁmfency symptoms, such as
" ,Géai"le];;--lfmo ‘he_eﬂf_ly. pmgd_ot_lqgt_qll_qn. In most part of the

or the condition, example in Hindi, it is called as

Y LAk O

\ O L&

Bitot’s Spots y o ls ; - AN s kS

As the deficiency progresses, di .n ’
St et i Cﬂﬂjunitihfhb‘ irty white, foamy and bI'EIlSCd spots are formed on the
observe in Figure 3 o '[tld: .gcncrally on the ou?er side of the cornea as you may
cells. They S;uin bhlélcl\' i. uk,se spots are accu!nuluu()p of denuded conjm?ctiyal epithelial
TSP o i n the eyes when applied ‘Kaja!‘._You ‘would notice th_a'l tlin: spot
e é more or less readly removed by direct inking or by lacrimination

ying.

Conjunctival Xerosis T
CO“Jlfllc.:liva in normal children is bright white, smooth and glisiening. Conjunctival
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 \5.'_r_inklcd.1h
case of an affected child, The changes associated with conjunctiva include: dryness
(the 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
bricht sun) and hence, the condition may be missed during the clinical examination, if

not observant.

Corneal Ulcer

Corneal xerosis, if not treated promptly. leads to ulceration of the cornea. Initially, the
ulcer may be shallow, and il it becomes deep, i% may lead to pcrfnr;mon. resulting in
gmlﬂpse_ol’ contents of the eycball. These lessions are more common in the lower

central cornea.

Keratomalacia
pid destruction and liquefaction of full thickness of cornea,
leading to prolapse of iris, resulting i.n pcnnzgpgnt bll_ndnn:xs.‘Usually kcl'illumula‘cm
consists of characteristic softening of I‘hc entire thickness u't a part, or more Ulh:‘n
the whole of the cornei leading to deformation or dcs‘iructu_m of the eyeball. Tt is
e corneal structure just melts into a cloudy gelatinous mass, dead-white
or dirty yellow in colour. Extrusion of the lens and loss of Ihc_ vitreous may oceur. In
infective conditions, the eye will be red and swollen.. Figure 3.3(c) illustrates

This is a condition of ra

painless but th

¢

keratomalacia.

Corneal Scar
n healing, leaves a white scar, which may vary in size depending
lcer. When the scar is big or positioned centrally blocking the

ision is affected.

The corneal ulcer, 0
upon the size of the u
pupillary reglon, normal v

cted child ¢ ‘ ; : : i
ild cannot see properly in sunlight particularly after the sunset. fgp)\ £
A (

&
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fair follicles

g of the

thickenin A deficiency:

In addition, 1 the above mentioned mamfesiations. r i
esents the m:u’hlr
abotnt which

]c 3.().

; wfation 0
(tolliculay hyperkeratosis) 1% 4 cutancous manifestation
ilmia repr
'{.\[“[Hl““'

. 1
From the desenption above it must be clear that xerophths
n in Tab

: n;ll’lil

Lonsequences of vitamin A deficiency that includes "l“”t:\;lil(} as give
L3 - " ’

We have leamt above > same are classified by ;

¢ and the same are ¢ status

in A
, vitamin /
Table 3.6: WHO classification for usscfﬂc’"_l"r’/_/’-
Classification Primary ﬂ/

XI A Conjunctival Xerosis B
XI B Bitot’s Spots )

— Corneal Xerosis ]
X 3A Cormeal Ulceration
X 3B Keratomalacia

Secondary signs

XN Night blindness
XF Fundal changes
L XS Corneal scarring

The classification presented above may be summarized as:

®  Stage XN is the earliest stage, involving night blindness owing to impaired dark
adaptation,

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

The appearance of Bitot's Spot, a foamy excrescence on the temporal surface of
the conjunctiva, constitutes the advancing stages (XIB),

e X2 consists of simple drying of the cornea,

When the cornea undergoes the liquification process of keratomalacig corneal
ulceration, or both, it is classified as X3,
'

®  The situation is classified as X3A if <1/3 of the corney] surface is involye
®  Past involvement leaves a corneal scar (XS), and
® A globe destroyed by advanced keratomalacia is Xerophthalmic fundus (XF)

The discussion above focused on the signs and SYmMptoms of vitamin A defici 1
L ¢
us now learn how common the problem of vitamin A deficje s

of vitamin A in our country.

NCy 1s ie. the prevalence

Prevalence of Vitamin A deficiency

The World Health Organization (WHO) has fecommended a gep of reval i
(both clinical and biochemical) for defining the vitamiy A dcficicnf (\;’1 e

of public health significance among children under 6 years of goe o) problem
This criteria is given in Table 3.7. The prevalence of any (mé:
signifies public health problem.

tr-



Table 47 : pPre

vilence cerite i feficie
rin vitamin A deficiency
I“‘\\hh‘l‘ll of ]“lh"(‘ for . fining, ti

health significance among children under 6 years of age

Indicator/Criteria Minimum prevalence
K (%)

Clinical 4

Night Blindness (XNy* P

Bitot's spot (X1B) e

Conjunctival xerosis with Bitot's spot (XI) 3

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

Xerophthalmia related Corneal scars (XS) 03

Biochemical

Serum retinol (vitamin A) =30

< 0.35pmol/l (<10pg/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 Bureau (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% 10
about 0.7%. The contribution of vitamin A deficiency to total blindness has come down
significantly during the last 4 decades.

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

Globally. da

some 3 million have ocular lesions of xerophthalmia and 100 to 140 million present only
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 WMEQ of vitamins and minerals due to maternal
malnutrition. Diets of pregnant women are deficient in several nutrients, including
vitamin A. The concentration of vitaunin_A in breast milk is low among undernourished
mothers and the most poor mothers delay complementary feeding beyond the age of
one year and foods Coﬁ'i'ziihzn;gjiﬁtiinlin A are tf::ldom given. The daily intake of vitamin

= “bout [00 mg while the recommetried Tatake is 400 mg of retinol. The exclusively
P Fierefore, contain B-carotene and little or none of preformed

milk, ~—T————- e .

vegetable based diets, 1
vitamin A. except from breast

Nuti
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assO1ale ith o ora J

wed with ascariasis and giardiasis.
v look at how we can

‘l.t‘ii lcar f1
aImt ap A g e - . . - N
t about the causes of vitamin A deficiency: Let us nov

treat vitamin A deficiency
Tre o

‘reatment of vitamin A deficiency

2 massive oral dose of vitamin A

The health workers may refer al
nedical doctor:

Ir pecessary- a

Ail fo iy :
g HL’;[“’ vitamin A deficiency are treated with
) 1 . . =
\.-:x-l l;“'”{m 1U). immediately after diagnosis.
ases 0f o e - o A = s . z -
carncal xerophthalmia. after first administering vitamin A tol

Secondary infecti -
ary infections should be controlled with suitable antibiotics:
ose. Since more than 90% of the

nical protein encrey malnutrition
" (he same. A

second dose may be given 48 hours after the first d
L.;:SL\ of keratomalacia are associated with severe cli
( .I“j"“h“'-‘rk“f or marasmus). the patients should also be treated for
schedule recommended by WHO for treatment of individuals with corneal

is given in Table 3.8.

xcrnphlha]miu

Table 3.8: Treatment of xeropthalmia in all ages

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 1U 100 000 TU 200 000 1U
The following day 50,000 U 100 000 U 200 000 IU
Subsequent contacl 50 000 1U 100 000 TU 200 000 1U

(at least 2 wecks later)

In women of reproductive age group with night blindness or bitots spots, a asily dos
of 10 000 TU or a weekly dose of 25 000 1U of vitamin A for at h]e-'z;l 4 / a}i .}’_ o
recommended treatment schedule. In population with a high pr C\'alenc‘c 5 H";:}C‘ S 18 .lhe
(>10%), neonates should be given an extra dose of 50=000 IU at hi;h a—
We have learnt that vitamin A deficiency is a condition of public health signi

Let us now understand what we can do to prevent vitamin A dcﬂ‘cienz;gmﬁcancg

Prevention of vitamin A deficiency?

Smpe dietary inadequacy is the major cause for micronutrient deficiencies, th

rational approach to prevent these deficiencies would be to ensure ade e

5 = 1 23 -1 . H H 5 o . b ua ‘

of the nuurients in the daily diets of the population at risk. There C'lir 1‘: 41“‘13;-'“15
. are two basic




approache : e

"]‘ItI;:‘\:“‘:;P::u::‘nl:::T:.i,::::; t' Inn‘g ferm programmes f'nr pl‘(:ll]ll)lil')l"‘l of udtl:quuu: linlukcs

Hedieinal Boses ar -[hm“ ‘!u IITL“. I.mul 1.|}_ stmplcmcm:um.n of sl?ccnhc mnncmﬁ cnhcﬁr as

SCHOLS NAMIES of the T 1y l_““ |url|hcalulm to meet immediate needs In view of the
¢ of the problems, many countries have been adopting short-term measures,

Which 1 are interim i
e hafll{lll' are interim in nature, Some of these measures by which we could
ent vitamin A deficiency are highlighted next.

Supplementation

‘l\l::::gt::j:r.:::un of l;\lrgc dl_“:cs of vi%amin A 1o children at risk has been the most popular
oy l-II[TI'lII'U nutritional blindness. Extensive field trials carried out by NIN,

ydera .md have demonstrated the feasibility and effectiveness of this approach. The
Governiment of India has launched vitamin A supplementation programme on a national
scale, as early as in 1970. The programme is now in operation in all the States in the
country, targeted 1o about 30 million preschool children. Under this programme, sponsored
by 11.1:: Department of Health and Family Welfare, Government of India, one teaspoonful
of oil-miscible vitamin A syrup containing 200,000 TU 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. It 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 gardening, 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 agriculture technologies to farmers.
[n the past, the major thrust was on Ccrczﬂ.ill’ld millet prpduclion. It is only ‘f" the recent
years that horticulture production is receiving cmph;?sm. Women ‘;xtcnswn 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,l is an important dctcrmin:_mt of vilamin_A
deficiency. There is, therefore, a n?cd to 1ncrea§c ihf_t gwan-:ncss of ic community
about the significance of proper diet In the prcvc.nfmn of vitamin A dcﬁcncncy. Although
education is a component of all health and nutrition programmes, this has been one of
"o weakest links. The health functionaries are ci.l%ler not prppcrly 01'.ientcd or do not
have the necessary audio-visual tools to impart nutrition education. Mulu-mcdizf appr(-):lich
involving communication experts lwlll have to be adqpted for success of nutrition
education efforts. Food and Ntflr-mop Boar‘dl, through its network of 67 centres }.1215
heen imparting education and training in nutrition, as well as, on home-scale preservation
* fruits and vegetables. However, efforts n.mde, S0 far..have not _been_adfzquate.
qtion programmes adopting social marketing (by applying mz%rket.mg prmc';ples to

50 campaigns) approach hane bf:en sl?own_ to l'?e cffective m.chzmgmg the

ur of community. Box 8 highlights in brief different strategies to prevent

A deficiency.

Nutritional
Problems-1
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4. List three causes of Vitamin A deficiency.

A

[ ite i IICICHL .
& ) b

igns alenc
We will now learn about signs, prevale

¢, causes, consequences, treatment and
1 T W one i. :
prevention of iron deficiency anaemia

3.3.2 Iron Deficiency Anaemia (IDA)

: s st common micr
:ficiency anacmia (IDA) is the mos o :

lmnI :jkﬁj:lfjd;?’ in the developing countries lllfc India
many 23 4.5 billon pooplo .. 66.80% o D avuil
gllli)?l}llir;n D;:np[c i.e. over 30% of the world’s popul

onutrient deﬁciency in the
- Estimates Suggest thay ~g
Population, may pe iron deficicat;
ation are anaemic.

Anaemia occurs when haemoglobin (a pigmcm’thal gi.vc§ rm'i colour t
cells) production is cr:nsidf:rzlhlc n.duu.d 'I]?;gi:ﬁl:? a fall i
Mostly anaemia is due to iron dchu'm‘(.?(. i
folate and vitamin B, dctlc1cqcy (lf'.dntlL.l'I:llfltjr ] gd
anaemia reduce the work capacity of m(jwu u;x sand e
economic consequences and nbsl:'lcluz,l o I:::—ll;)}n
consequences include premature birth, low bj

0 the red bloog
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health cond atlocty moge People than any other condition, constituting a public
[ [NRIT PYTTE )i 1 . ’ ¥ o
o tton of epidemi Propattions. 8o then let us pet 1o know about jron deliciency
. ana E Ngh

Gma We begin with the sipns and symptoms of 1DA,

Nigns ang sSmptoms of ivon deficie
See the leve
cCtitam p

ney anacmin

l. of haemoplobin s reduced in (he blood, it cause
_ A of the body Initg
ot of the mouth

ity : .Hmuc hacmoglobin is important for u;nrr_\'ir.lg oxygen i'n the body,

hdividuals develop breathlessness even on milder exertion. These
Stamong adults, especially in pregnant and lactating women. The
spoon. This mn:::l'l' e h"““l"““. vapery ”Iil.l imd bend up\'.fm'ds‘m assume sl?:lpc of
. on is known as “Koilonychia™. In severe cases of anacmia particularly
SMORE pregnant women, oedema (swelling of feet) is also present. Blood examination
tor haemoglobin estimation is the best way for the diagnosis of anaemia. Box 9 gives
iron deficiency anacmia.

s paleness (pallor) on
ally. such paleness can be seen in conjunctiva and in the

manmtestations ey
nals of finger

the mamfestations of

Box 9

Manifestations of Iron Deficiency Anaemia

® Paleness of conjunctiva

@ Paleness of tongue

® Paleness of mucosa of soft palate
® Low hacmoglobin

® Swelling of feet in severe anacmia
°

Koilonychia

We haye reviewed the signs and symptoms of iron deficiency anaemia. Let us now
learn Bow common the problem of iron deficiency anaemia i.e. the prevalence is?

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
status.

Table 3.9: WHO haemoglobin cut-off criteria

l Group Cut-off for Haemoglobin
(g/100 ml)
Children < 6 years 1
Children > 6 years Adolescents

Non-pregnant and non-lactating adult women 12
Pregnant women 1

Lactating women 12

Adult males 13

sec sment of anacmia is based on estimation of these criteria for cut-off values for
smoglobin. You probably know that women of child bearing age, including adolescent

Is. are at the highest risk of developing anaemia followed by preschool children.
yool children and adult men. A number of sample surveys carried out recently in

Nutritic
Probler
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S dc
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‘ - yrevalence
So far we . sl ¢ T ‘ qnptoms and [
{ ¢ have looked at the signs and symj ey anaemia.

anacnua. et us claborate on what causes iron dehiciet

This may 9¢€
oned above,

Causes of iron deficiency anaemia

Anacmia is a condition in which the blood cannot carry €no
because there are fewer red blood cells than normal. or becausc.
there is not enough haemoglobin in each cell. Iron is the m
Lack of dietary iron is the world's leading nutritional deficiency
cause of anaemia. Let us get to know about the chuses in greater

ugh oxygen.
as mentl

ain component of haemoglobin.

details.

® Inadequate dietary intake
The commonest cause of anacmia is dictary inadequacy of iron. - d1ekar}.’ lﬂtﬂ_}\eﬁ;
are usually half of the recommended dietary allowances in every age and ph)f51010glca
group. In Indian_communitigs. since cereals_form_the major_source Of iron, poor,
bioavailability of iron from the habitual dicts is an important cause of iron deficiency.
Isotope studies have shown that iron_absorption ranges between 2-6 percent, depending
upon the type of cercal 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 ( I5mg/1000 calories), but 30% of it is unabsorbable
contaminant jron.-The true dictary iron content is, therefore, only 10 mg/1000 calories,
which can meet the iron requiremeﬁrfft'_adulwldﬂlfﬁiﬁmgc31'5-
pr()\.'ided lhe?r dietary intake meets the energy requirements. However, in order to meet
the iron requirements of women in the reproductive age group, either the bioavailability

of dietary iron should be improved or addific - g
) s ¢ improved or additional iron must be supplemented.

-

® Poverty and ignorance

LO“: purc'llascl.ng OEEI_OLIhB_C_Q[I_]_IMIiCS and their consequent inability to me

nutrient requirements, even after spending 80-90% of their income o yf m'-ce'l e
important factor contributing to nrum_&mi 90db e
help in increasing the bioavailability of iron, but their consumption is | LS.‘ Hbimal. foils
cost. In addiyon, due to traditional bc!icig_i;ﬁd ignorance, locall IS' s high
sources like green leafy vegefabIes are not fully utilize;:l Si _};a\«all
medical and health s&rvices 1s also poor. Box 10 liqté_ﬁ; e
e kbbb $ erent causes

able inexpensive
the utilization of
of iron deficie;
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©  Dietary Inadequacy

e Poor bioavailability of irop

®  Presence of absorption j '
lon interfering gy}
Substances ip g;
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© Poverty and ignorance 7

Having studied about the causes, let us now learn whyt h
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The consequences i : g
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and have far reaching implications as already dj and childrep, are quj ar
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o Maternal and perinatal mortalify Prok
ro

SEVEIE ANACTINA N Pregiancy I8 assoctated with inereased risk of maternal :lmi,l!.c.[j natal

mortality and 1 ggqt;ii'{x-m;ig?c “Ti7s estimated that at least Hu.n{wmwu,diwluc to

S
ANACIA CVETY yeat

e low birth weight

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

low birth weight and mortality.—
b welph ahe Tonl

, Physical work and mental performance

Generally. quite often. women neglect milder forms of anaemia, but there is now
lobin can lower resistance

evidence showing that even ¢ STl jon in he
¢e 4 ng that even 2 moderate reduction in haemog
to infection and reduce work capacity.

Anacmia in infancy and childhood is associated with poor cognitive_abilities and
behavioural changes. Box 11 highlights various consequences of IDA.

I

Box 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, in moderate to severe anaemia, 2 tablets

of fersolate (each equivalent 10 100 mg of elemental iron) are given. In view of side
i black stools and at times joint pains, many

effects It Stric (Triation, constipation,
T —
ntinue treatment. They should, therefore, be advised to consume the

patients _discontinué Te———

' tablets after food. In very 95"”M*M (<5-
7 gWeH transfusion 18 —~commended. This mode of treatment should
_ be considered only after proper cvaluation of the subjecl.-Sometimes,‘parenteral iron
L therapy 1s udvised_\_vphmzﬁ iron is not tolerated or in late pregnancies. In view of the
risk of some. systemic and allergic reactions, this should be given preferably in hospitals.

s seen that iron deficiency anaemia is a very common problem in women

2 Fin - oSLave now
snd children. It thus becomes very important that we learn about different measures

=3 1o prevent it. The next section focuses on this aspect.

Pre‘vcnlion of iron deficiency anaemia? |
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 & Jong-term strategy requiring not only improvement in increasing }
availability of iron in the diets but also changing behaviours of community. In view of
d the widespread extent of iron deficiency anaemia, alternate methods are required to
control anaemia. A mix of approaches is necessary. The available methods of prcvemi(m
) and control of anaemia are:

of

e Supplementation

- A Ee i eation



E“b“c Nutrition

®  Dictary divensification
e  Lducation (behaviour changes)
e Hcalth care
Let us review each of these in detail.
Supplementation revent anaemia in pamCUI“
3 SRR : » doses of iron is necessary tO P
Supplementation with Falw dt‘)hes of iror it ezt enoug : =t 'y
groups of people. Fortified foods and a g "t the i of pills afl
deficient and anaemic. Consumption of supplemc e, dietary mlpl"OVe n
raise iron levels and normalize a person’s iron 51.01'0 -d ficiency. Taking cognizance
and consumption of fortified foods will prevent }ron eG e India launched
the wide spread prevalence of nutritional anacmia, the, 0 1970 to prevent sl contl‘Q!_
the ‘National Nutritional Anaemia Control Progml_nmc in e s presenteil o
nutritional anaemia. A detailed discussion on this program en. lactating women,
Unit 10. You will learn that the beneficiaries are pregnant wr;] ;—ogramme, all the
preschool children and family planning acceptors. [lJﬂdC.l' t e1lr]nonly eferredl T
beneficiaries receive one tablet, containing iron and folic ac.:ld.con L oD
folifer tablets, daily for 100 days. While the adult beneficiaries gi:-j a el

; - : ) g
100 mg of elemental iron and 0.5 mg (500 mg) of folic acid, the chi dren "
of elemental iron and 0.1 mg (100 mg) of folic acid. Each beneficiary shc -

1 a ?

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

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 programimne
due to the following reasons:

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

—  absence of nutrition education to the illiterate community,
Fortification

Food fortification i§ one of the alternatives that €nsure consumption of (he nutrient
regularly in daily diet. Fortification is addition of iron o food items that are regular]

consumed by at-risk groups of population. However, the foo item should be: ¢ . t 1; 4
produced, inexpensive, consumed in uniform quantities daily, should not alte -’_Lln r‘.1 ly
cooking quality of the food item or the taste or colour of the food. At t} :-T” ‘IL‘I.Ihc
the food items, salt satisfies these criteria and, hence, could pe a s.fli[. hilr‘tbtm., of :‘ll]
fortification with iron. Studies conducted at the Nationa] Institute ;)I‘l\:; L' ?Chwlc tor
indicate the feasibility of fortification of salt as a simple method 1o pre " filion Clearly
iron deficiency anaemia. Other food items that are being  Prevent and eg
breakfast cereals. Infant weaning foods are als fortified
source of iron. In India, the national nutrition policy
food fortification as a method of control of anye
distributed in different parts of the country, the
both iodine and iron has been successfully ¢
Nutrition, Hyderabad. Field trials are in progre

o ang
milk jg 4
- 098, poor
et Lf){lﬂll.cnds mlplemcntatinn of
Ied; 1 Ce 10dizeq salt iy ulre'ldy bei
» ~ W 1 : '
' nology of iumhculi(m of sal ith
eveloped gy the N e
SS.

With iron, 4

Dietary diversification

It aims to ensure that deficient Populationg have accac

foods rich in vitamin C (since vitamin C helps iy
deficiencies of micronurients are common whalpi‘
sustaining, and provides multiple nutrienls: ata ct?
Home gardening and horticulture jg an important str

: : € need .
by the population to whom raising gardening js ategy, which could b e-:l QPOpulation,

a daily
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Let us pow learn about fodine Deficiency Disorders.

333 Todine Deficiency Disorders (IDD) ’

g tial micronutrient required for the normal mental and 'phys;cul growth
odine 18 an essential mic iy salaotes y &
:J;II:;C\fclr'Pr:}cm of man_ Iodline deficiency is a m!“m.”y UCLm:m’lfb;flujllirili;:;l:l Tclftn;:ﬂ Ir’l’,{;?
that is present in many parts of the world. IDD affects Il'.\’.‘-‘l' {[ ." 60 “irllinlr)l ‘e(}_ !,
of the world's population. 30% of the remainder are at risk. A uf"‘. y . p -.pL
n our country are estimated to suffer from goitre and another j; m|l||(“m.frt)m (.ll'(.lmhm,
About 200 million populations are at risk of developing iodine deficiency d‘:""-‘rdcr"»
Traditionally the endemic goitre belt in our country stretches across the entire sub-
Himalayan belt extending from Jammu and Kashmir to Arunachal Pradesh. In addition,
a number of new regions have been identified in Andhra Pradesh, Karnataka, Kerala,
Maharashtra and Madhya Pradesh.

The term iodine deficiency disorders (IDD) includes a spectrim of disabling conditions
affecting the health of human beings starting from Joetal life through adulthood
resulting from inadequate dietary intake of iron. We will explain this term in more
detail in 1h|:: next few p;tragr:tphs‘, 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 deficiency disorders
Before we discuss the signs and symptoms of jodine de
understand why we need iodine in our b ine j
. ody. Todine is required i
- - . : I
synthesis of thyroxin, which you ) POy for the

may already know is the hor,
TOl o Then iodin. b g 3 r ‘.
thyroid gland. When iodine Intake falls below the rccummendedllfcféﬁdlll‘i;zdltl:;r:‘};‘:

E;Iﬁnd 1;] no longer able to synthesize sufficient amounyg of thyroxine hormone. One of
f 1_:. ;}L -rcuﬂggl’zcd features f)f lodine defi siency disorders is g(;irer Thmmlr:le. ; n; 0
i f asz'h l{t) & 1 uce the required thyroxine, in the presence of iodinéd r)’r‘m e !’In
up leading to enlgree setbico ~ PTeS eficiency. swells
PL ng e ment of the thyroid gland as Hustrated i, Figure 3 4 - iency, swe
5 KIOWN a5 goitre, which is more gure 3.4, This condition
because of functional failure of thyroj ¢ real health problems are
S ofindividyal development.

et ]

d cosmetic problepy,. Th
d gland in different Stage
¢ problems.

Let us get 10 know aboyt the
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: ¢ deticiency in the mother mterferes with the development of the unborn child, pas AP Nutritional

WAy cases, odine deficiency I EEIsE dhortions, congéiital abnormalitics and Problems-]
vreased pertiatal mortaliy. The mayor effect of Toetal iodine deficiency is endemic - peed wilsay paseic

Creme AR Tharagerized by growth failure, mental deficiency deal mutism and

poTaaiysts of legs. InadegfiiE promuction ot tiyroid hormons TEads to
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el deniciency disonders (IDD). Populations residingin-iodine deficient argas

bt Iow intelligence, Tack of initiative and poor decision making capacify. Box 13
» highlights various signs and symptonis/manifestations of IDD. —

Box 13| Manifestations of IDD

Goitre
Abortions, Congenital abnormalities,

Increased perinatal mortality

Cretinism

Ylou 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 IDD.

Prevalence of 1DD

We can determine\the prevalence of IDD by conducting population surveys. Most
of the population surveys are based on clinical amgh-tulgfﬂéoitre and cretinism,
oD whicm?‘FW'O'"cl:issi'é“:ﬂ*'f'é‘:i'tﬁfés““ of “iodine ¢ deficiency., Before "we “discuss the
‘ prevalence of IDD, Tet us find out the WHO criteria for classification of goitre size.

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

i 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

\s (TGR). IDD is considered to be a public health problem, if the TGR is more than in
i 10% of the children aged 6-12 years in an area. o 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 ‘I’ | Not visible when neck is in normal position, but palpable (The size of

the erdﬂ,@%i::lt 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.

Now let us look at the prevalence of goitre and cretinism in India. Out of 208 districts
qurveyed by the Directorate General of Health Services. of Gove.mmem of India in
g 2 -;fle- country, 182 di‘stric(s have been found to bf.: endemic _for' goitre, thf: prevalence
ranging from 10%; in Ranchi district to 96% in some dlsl[ll.IlS of Mizoram. It is
estimated that, today, among the 200 millions living in endemic areas, more than 54
million people in India are suffering from endemic goitre ._*md 8.8 million from different
gradcs of mental/motor handicaps. In the villages of Uttar Pradesh and Bihar where
the goitre prevalence was high, dcui‘-__mutism, mental retardation and other clinically
detectable defects attributable to environmental iodine deficiency were found in 4%

of the children.

Fpidcmit‘l“gical assessment of IDD also requires a measure of dietary iodine, which
s pm'vidcd by urinary iodine excretion. Determination of iodine in random urine
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It must be evident to you that 1D
review the causes of IDD.
Causes of iodine deficiency disorders

aturally occurring €co

risan curing.
o The main cause

We have studied above that iodine deficie { the world.
phenomenon that is present in many parts G fall. Mountainous r
deficiency in soils is leaching by floods 9r hlgh. r:unf ‘rcvalcnce of iodine
the Himalayas therefore have some of the hfghebf ]E: le.in India aro
Todine deficiency also occurs due to flooding; for L.\; f.fod‘f- (plants
In areas of endemic iodine deficiency, the water an bout the causes next.
there) have low iodine content. Let us get (0 know &

e factor is deficient
©  Environmental deficiency of iodine: The ullim'.uc.ca}lsamfe i‘at.,li-l)l' ;b“ititcltf N
intake of jodine. Todine occurs in soil and sea as 1oldldc. th_e ujmbh(': B
oxidized by sunlight to elemental iodine (which is volatile). Iodmc.lll‘ l 'L" A ‘nou nf
returns to soil by rain. The return of iodine, however, 15 slow a'nd sma I[} ar o
compared with original loss. In hilly slopes, repeated ﬂooc_img lc:ac_hc&- out L
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, hym;\n and
animal populations, which are totally dependent on food grown in such soil, become
iodine deficient.

e Goitrogens: Certain chemical substances like thiocyanates, phenols, disuphides,
flavanoids etc, 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 E\c of
secondary importance in the etiology of endemic goitre, at least in India.

Let us now review the consequences of 1DD.

What are the consequences of IDD?

As discussed earlier under signs and symptoms,
mental retardation, other defects in the de
physical sluggishness, growth retardation, reproductive failyre
mortality and lowered economic productivity, Cretintsm e
during pregnancy, which adversely affects f t\;c :
is characterized by poor cognitive ability,
neuromotor rigidity. It is much more

| the consequences of 1DD include;
velopment of the nervous system goitre
. mercased childhood
b s lllc. result of jodine deficiency
. yroic tunction, Neurological cretinism
c. I » > ST . t‘ "
= llllulum. speech defects, and proximal
TR T . O g ; 4 myxoedematous ini
;.nLll.ulC? h}pg[‘hymu'hsm with dwarfism, Materna iodine (| d__‘-l_lh“('klh L
is associated with a higher incidence of stillbirths. . on Lhcmncy curing pregnancy
lodine deficienc < he 18, ubortions ang ¢ il
R Hae o e world's oo congenital abnormalit;
einiton Sosthet Whet ces e sy i S Mor cyyge of prevent; hi' : 1“-‘25-_
find out. event this disabl; it o
e d‘“ﬂbill1g Condition? '8

Prevention of IDD

Many approaches to reduce jodjpe
these are reviewed herewith:

lodized salt distributiond Since IDp
body from the environment, the . :
intake of iodine by persong Bt
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?"‘11“- the efficacy of iodized salf in the
n Kangra V;

ng ey of Himachal Pradesh. §
the National Goitre C

control of endemic goitre was first established

t61 P ubsequently, the Government of India launched
ontro 1 . . . >

areds. rogramme. in 1962, (o supply iodized salt in endemic

Although the proer L \ g
Kas an g programme has been in operation for the last three decades, it

gained mome oC i '
mm;m : .Imu?tum only recently. Available evidence indicates that iodized salt
>tmplion is quite safe even in non-e

ndemic areas.

Communication campaign:
awareness in the cor
1odized salt. The co
deficiency and the ad
iodized salt daily.

mmmill)’ about the consequences of IDD and the benefits of
mmunity should be made aware of the ill effects of iodine
vantages of iodized salt. They should be encouraged to consume

gf:]i’fs{{z:itiefihsgdr: S\ince}rqn deficiency anaemia and iodine deficiency disorders
would be Sif‘nilltan mo?tfcfi‘f:cuv‘e app.roach to cgnlrol th&:sc ‘public health problems
dotible. Foriifies: GOU&;_ ortification of salt with iron and iadine. The technology for
sbhlies b ion 0_ salt has been Sl.J,CCeSSfu"y developed at NIN. Laboratory

§ shown satisfactory results with respect to stability and bioavailability of

Iron and zf.)c.line. Large-scale community trials - are underway for field-testing the
double fortified salt.

!m.ﬁzed Oil: The other approach employed as a specific measure for women and
f:ln]dren in hyper-endemic areas is injection of iodized oil. Intramuscular injection of
1odized 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 I 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 lodized salt
e lodizedoilinjection
e Double fortified salt

e  Mass communication

arnt about manifestations, prevalence, causes, prevention and control

~ have just le 3 . 3~
We e e rs. Finally, let us now learn brietly about zinc deficiency.

of iodine deficiency disorde

- ‘. "y
3.3.4 Zinc Deficiency
arly one-thi "nreschool children in lower-income countries
idence suggests that nearly onc lln'rd of preschoo ; n i 0 ountics
Evide ted growth and that a considerable proportion ol this growth failure is likely
have stun Sl
attributable to Zin¢ deficiency.
“
actor for a large number of 200 metalloenzymes, which regulate several
ac the body. Zinc is essential for cell division and growth, stabilization
pranes, protection against free radical damage, immune function and its
: | j .} : C. ' . o Ly M . - Y - .
of hlu—tmﬂl 'm testosterone. production. Zinc, in the recent past, has attained an
< “’_1‘ 4¢ an important trace element. We will briefly study here the signs and
a ‘ ace de : ) Ve . and
i) Jtd the conseguences of zinc deficiency and the recommended daily
; an ‘
svnlp[ui‘llh - . -
: ,cquircmcmb

Zinc is a cot

cellular functions of

0881

for zinc.

A mass communication campaign is needed to create -
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