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I . INTRODUCTION
Todays healthy adolescents constitute tomorrows healthy
citizens of any nation. Adolescent is a process rather thamn a
period, a process of achieving the desirable growth, attitude,
beliefs and methods for effective participation in society as the
emarging adult (Devadas, 199&).

A profound growth period of adolescents reguires increase
in energy, protein, minerals and vitamins. Iron are particularly
neesded, because menstrual iron losses in the adolescent girls
PPe~di5Dose her to iron deficiency anasmia (Rolfes, 1991).

Although most teenagers do not have anaemia, adolescence is
a particularly vulnerable time, especially for girls with well
chosen diets at calorie levels to maintain optimal weight for
age, the iron intake is likely to be 10 to 12 mg per day., not the
18 milligram of the Recommended Dietary Allowances. For many
girls such an intake may appear to be adequate, but may not
provide the iron reserves needed when menstrual losses are high
or when the body is stressed by illness or the additional demancs
of pregnancy. Unfortunately many teenagers have particulars
bizarre, inadequate diet that do not being to meet the needs and
that further depleted iron reserves (Robinson etal, 198&).

There does seem to be a trend towards a decrease in the age
at menarche over the decades both in  the rural and urban
situation, not only in the affluent upper classes but also amoni
the poor  classes of urban and rural community and making

adolescent girl susceptible to anaemia (Neeman 1990)



A significant number of women in the developing world also
fall easy wvictims to anaemia arising dus to iron and folate
deficiencies. Anaemia is being considered today as a major public
health hazard affecting millions of women belonging to

reproductive  age group. Children and adolescent girls are most

COmmon in all the groups to the tune of 20-25 percent
irrespective of the social class (Ramalakshmi, 1995).
Anaemia is the reduction in the total quantitv of

Haemoglobin in the circulating blood., with conseguent impairment
in the delivery of oxvogen, to the tissues. Ervthrocyte {(Red
blood cells) may be decresased in number, the amount of
Haemoglobin in the red blood cells may be decresed or both may
occur because of iron deficiency (Boyle, 1992).

Nutritional anaemia, particularly iron deficiency are among
the most wide spread nutritional problems in the world. affecting
primarily, developing countries, and to a lesser degres,
industrialised countries. According to the World Health
Organisation theses disordesrs affect between 15 and 20 percent of
the world’'s population (Fallares etal, 19923).

According to the world Health organisation criteria anasmia

in India ranges from 28 - 72 Percent dependinq upon age and

n

&
( Rao, 1993).

Multicentric studies conducted by the Indian Council of
Medical Resesarch showed that anaemia is not confined to preagnent

women  alone, but affects other segments of the Population AS

well. Frevalence of Anasmia was higher in rural than in urban
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FRAS. In rural calcutta it was more than 80 percent. The
percentage of prevalence of Anaemic girls between the age 15-24
years were 99 percent, 64.4 percent, &63.7 percent and 19 percent
in Calcutta (rural), Hydrabad (rural), Delhi (rural) and HMadras
(Urban) respectively ( Reddy etal, 1993).

Foor iron status in teenagers is a special problem caused
by several factors. The main reason for ths greater risk of
anaemia during adolescent is due to the lack of iron  in
traditional snack foods. Other factors are over emphasis on
dairy products by some teenagers, vegetarianism and the minimal
contribution made by fast foods to i1ron intakes (Cafaldo etal,
19895 .

Hamorrhagic anaemia through an exessive blood iron loss,
past gastrectomy anaemia due to lack of gastric hydrochloric acid
necessary to liberate iron for absorption and mal absorption

anaemia 1is due to the presence of iron binding agents that

By

prevent 1its bsorption or mucosal lesions that affect the
absorbing surface (Williams, 1990).

The daily‘ reguirement of iron for girls between (173-18
YEANS) nf age were 2.4 milligram and for menstruatinog women 2.8
milligram (Fark, 1994).

Realising the prevalence of anaemia among adolescent qirls
in the wvarious parts of the country. the present study was
conducted to find out the PPevalence of anaemia among selected
university adolescent girls and to study the impact of iron

supplement on the Haemoglobin level and to compare the prevalence



rate of adolescent population in  two colleges. The main
obiectives of this study are to

- Assess  the prevalence of anaemia among the adolescent
girls in the age group of 17 - 18 vears in two colleges.

= Select anasmic girls from the samples surveyed.

= Supplement the samples with iron tablets and iron rich
food for a PEPiDd of two months.

- S5tudy  the impact of the Eupplementations of the selected

samples.
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Il REVIEW OF LITERATURE
The review of literature for the title "Anaemia Frevalence
among University Students and Impact of an Iron Rich Supplement”
are presented under the following headings
A. Anaemia Frevalence

B. Factors affecting iron status in adolescent
population.

C. Effect of Iron Supplementation
D. Bio availability of iron in food and tablets.
A Anaemia Frevalence
According to Gopalan (1984&) the prevalence of anasmia is
mostly attributed to iron and other nutritional deficiency and
the percentage prevalence is more among the low income aroup.

Anasmia due to iron deficiency is 0 widespread that it extends

to a large cross section of the population including males. It
iz estimated that in India, the prevalence is atleast 50 percent

among preschool children., 20 percent among =chool children, &0-70
percent among adolescent girls, 20 to <20 percent AMDN g

axpectant women., 20 to 40 percent among adult males. Among the

3
i

l=2s  of rural India the prevalesnces percentage is approximately

as 28 to 20 psrcent.
Frevalence of anasmia in Hydrabad, India was 25.7 percent
by clinical assezsment of pallor and 80.%5 percent by estimation

of Haemoglobin concentration ( Rao, 1990).
Available information on iron deficiency and anaemia  among

indonesian population was analysed and found out that prevalence



was 21.1 percent in adolescent girls (Gross etal, 1997).

Toylor etal (1993) showed that the prevalence of iron
deficiency ranged from 35 percent in 1 to 2 vears old children to
10 percent adolescent population, the wvalues being almost
identical in  the non anaemic group compared with the total
population.

The prevalence of iron deficiencies in Europe 1is highest
among children (2 years old), adolescents and vyoung womean
especially during pregnancy O Burg, 1992).

The results of the first half of the Third National Health
and nutrition Examination Survey as conducted in the US between
1988 and 1994 by Dallman etal (19935) reviewed that the prevalencs
of iron deficiency in females., the prevalence of both condition
lose in adolescents and the child bearing vears to about 8 - 173
percent with iron deficiency and 24  percent with iron
deficiency anaemia.

According to zein and Assefa (1987) the prevalence of
anaemia among population living at different attitudes in  north
wastern ethiopia showsd the general prevalence rate of anasmia
was 40.5 percent (44.35 percent 1in males and Zépercent in females)
decreasing with increasing attitude.

The prevalencs of iron deficisncy and iron deficiency
anasmia in 452 adolescent poor Jamaican girls from a inner city
school  1in kingston Jamaica studied by Himesz etal (1997) showed
that prevalence of iron deficiency and iron deficiency anaemia

was 7.6 and 4.7 percentage respectively.



Factors affecting Iron Status in adolescents

The body needs wvarious minerals essential for proper
metabolism, among them Iron tops the list. Ayuilera etal (1994)
states that total iron binding capacity was significantly lower
in  the youngest and higher in the oldest girls than in boys of
the same ages and among the boys values were higher in  the
YOUNGEr Qroup.

According  to Bergstrom etal, (1999, preliminary findings
show that therse seems to be an association between low physical
fitness., high body mass index and high iron stores in  adolescent
boys.

Iron status of adolescent boys and girls as influenced by
variation in dietary ascorbic acid and iron intakes was studied
by kies et al (1989) seemed that dietary factors inftluencing Iron
availability wers better predictors of iron status thanm the total
iron intake.

Iromn status and food intakes of children and adolescents
living in medium sized mediterranean city 1in  spain had no
relation between bio chemical indicators of iron status and total
iron dietary intake (salas etal, 1990).

Auttila stal (1995) suggested  that boys with large
individual iron needs will be able to stimulate their gastro
intestinal absorption of iron to the meet their needs., Serum
ferritin decreased along with pubertal development, particularly
irm individuals with fastest orowth. The decreasing iron stores
may have an important stimulatory effect on 1ron absorption which

probably account for the majority of th increased 1ron needs.

i



In relation to total energy density of iron per unit of
ensrgy seemed low, showing the difficulty of covering iron
requilrement in relation to energy intake regarding the Tunisian
diet (Hamdoul etal, 1991)

The relationship between serum retinol and biochemical
indices of iron nutritional status amongst adolescent gqirls was
examined by Ahmed etal, (1994) sugoested that there is  an
interactioﬁ between serum retinol and biochemical indices.
Iron nutrition in adolescent girls who do not display any
clinical Signs of overt deficiency.

Borel etal, (1991 indicates day to day biological
varriation is a major componsnt of the variability in these iron
status indicators and must be considered when assessing iron
status.

EBergstorm (1995) suggested that the difference in  iron
status between boys and girls in adolescence results primarily
from biological difference other than menstrual bleeding or

insufficient iron intake.

About 80 percent of the iron in the body is in the blood,

i

=00 iron loszes are greatest whenever blood is lost. For this
FEAS0ON, Women ne=sd morse iron, menstruation incurs losses, that
make a women’'s iron needs twice than the man’'s iron through urine
and shed skin in ©.9 to 1.0 milligram. Through menstruation
(about 1% milligram total averaged over 30 davs) is 0.5
milligram, for growth 0.5 milligram so total average daily need

will be 1.5 and 2.0 milligram {(Hsgarthy., 1995)



Dritchard =stal, (19291) resulted that the role of hookworm
in the aetiology of anaemia may be difficult to assess without
the accurate measurement of hookworm burden. S0 there was
significant corellation between plasma ferritin and hookworm
burden.

Hookworm infestation, Malaria and other 1infection it
present further aggravate iron dificiency aneamia and increass
its prevalence. The most favourable aroups of pregnant womsn and
preschool children among whoom prevalence of anaemia may excesd
to percent. The main cause of anasmia 1in  India is  iron
deficiency. Folate deficiency also contribute to aneamia  among
pregnant women and school children (Roa 19939

The relationship between iron status  and degres of
infection by schistosoma hasmatobium was studied by prual stal,
(1992 shows  that inverse relationship between deagrees of
infection schistosoma haematobium and iron status.

Daily total iron losses in fasces, urine and sweat in
endurance trained atheletes are about 1.7 milligram (compared
with +the wvalue of 1 milligram) in males about 2.3 milligram
(compared with the reference value of 1.4 milligram) in females
because of the additional iron losses with menses. Investigation

of the extent of iron losses and wutilisation in pPEersSons

n

exercising for fitness in needed (weaver, 199Z).
Food intake record of iron deficient and iron replete
diztancse runners and non exercising controls of both sex wers

analysed jacabs etal, (1992) shows that the habitual consumption



of iron poor diet is a factor in the aetiology of athletes 1ron
AdeTilclency.

A study conducted by Nelson etal, (1994) on iron deficiency
anaemia and physical performance 1in adolescent girls from
different sthnic backgrounds, suggested that physical performance

may be compromised at mid levels of anaemia

Effect of Iron Supplementation

Examination showed that the iron supplemented children had
grown significantly more in terms of weioht, weight for Height,
arm circumstances and skin foled thickness than had the placebo
QoD hasmoglobin values also improved significantly (LLatham
setal., 1990)

The effect of a daily oral iron supplementation (160 ma)

studi

D

d by Magazanik estal (1991) shows that a daily oral iron
supplementation improved, saveral haematological variables and
their body iron status.

Jensen etal, (1991) =tates that the effect of moderate,
agrobic srcerclisse training  and 1ron supplementation Was
beneficial in maintaining or improving iron stores moderately
sexercising womsn.

A Study was undertakan in Beijina. China results a
functional consequences of iron zupplementation in 1iron deficient
females cotton mill workers with ferrous sulphate (Fe &0 or 120
meg/day) o placebo treatment showed that iron supplementation

enabled the women to do the same work at low enerqgy cost [Li et

10



The impact of iron supplementation on s=choonl children of
different ages of both zex was studied by seshadri,. (198%) whio
investigated impacts of iron supplementation signifticantly
improved scores in cognitive function after the 8th month.

A supplements containing iron 16.47 +/- G.48 to 17.67 +/-
0.353 mg/l00g consisting of whole wheat, pearl millet, bengal
O am, green  oram, ground nuts, amaranth leaves (Amaranth
gangilicus) and jagogery (unrefined brown sugatr) showed supplement
mixes of cerals, pulses, nuts and leafy vegetables are good
sources of iron and could improve iron status of voung children
of low income group (Dhiva etal, 1994)

Yepez etal, 1988 indicated that Haemoglobin concentration
in 22 children significantly increased (more than lgm per 100ml)
after two months of Iron supplementations.

A study conducted by Gopaldas (1987) on the effect of
aiving 60 mg elemental iron (Feso 4) for a period of sivty days,
resulted that prevalence of anaemia was 90 percent before
supplemsntation and Was reduced  to 30 posrcent after
supplemsntation.

Ballin etal (1992) conducted a study on  iron status  in
female adolescent., by supplementing iron containing syrup for 2
months in Isreal. shows that iron supplementation significantly
improved for adolescent girls.

-BiDavailability'Df iron in food and tablets
The EBioavailability of iron in a diet based on extruded

maize or sova bean, semolina (703200 resulted that it is

11



significant only at dinner. the auantities absorved in 3 meal:

]

ifi

WES IS zignificantly oreater with fortfied diet. Dail

i
~C

bioavalibility of total iron in normal women was 2.74 mg with the
fortified diet and 1.18 mg with nonfortified diet and showsad that
ferrous fumerate 446 mg was adeguate (maron =t al, 1989).

Although absorption of iron from the ogastro intestinal
tract iz strictly controlled excretipon limited to iron lost from
exfoliation of skin and gastro intestinal cells, customary and
abnormal blood loss. Fersons highly wulnerable to iorn
deficiency have high iron needs, as during growth and pregnancy
high iron loss. as during marked haemorrhage and excess rice and
or freguent menustral losesz on diet with low iron content. or
bioavalibility. Food iron is classified as haem or nonhaam.
mEat, fish and poultry is heam iron its absortion rate is 13  to
I percent. Foods containing nonhsam iron and it make a larger
contribution to  the body's iron pool despite, its lowsr
absorption rate of 2 to 20 percent absorption od nonheam iron 1S
influenced by the level of iron stores and by contaminately
comsumed dietory components. Factors whic increase absorption
surh  ascorbic acid  and meat., fish and poultry may increase
ﬁDnheam iron avalibility (mansen, 1988).

Hulten etal, (1995 conducted a study to validate a new

method of measuring Lron absorption from the whole diet, shows

that for the diet, bioavailability of distary iron 15

b
z
;{

Ta

[l

Tor ir 1ron nutrition. The powasrful control of iron

absorptian implies that distary iron over loaded cannot develop

12



in normal diet even with diets having hioh iron content op Mhigh
bioavailability.

AN overview on distary factors influencing iron absorption,
there was 2 kinds of iron in the dist with respect to the
mEchanism  for  absorption heam and nonheam iron. Heam iron -]
derrived mainly from meat and from only a szmall fraction of the
total dietary iron. 9 to 10 percent in western countries. Nonheam

10N i

it

thus the major part of distary iron. These 2 kinds of
iron probably utilised 2 different receptors on  the mucosal
cells for their absorption. Thsir absorption is differently
affected by the iron status of the subjects. Various dietary
factor markedly affect the absorption of non heam iron too,
whereas absorption of heam iron is less affected by external
factors (Rossander, 1995)

A absorption of iron from a whey concentrate product,
nonveglian brown whey cheese., supplemented with ferrous sulphate,
was estimated by using a extrinsic ratio iron label., by FEroch et
al (1994) shows that brown whey chesse may contain a promotor of
nonheam absorption.

Hallberg (1995) states that the reqgulation of iron
abszorption from food is very 2ffective when adminiztersd in
tanlet form, the absorption is predominently determined by the
reguirement  of bone marrow. Absorption of iron from tablets is
approximately same in  men and women without iron deficiency

dezpite the difference in iron depots. Dietary advice with



smphasis on meat, fruits and vegetables is more appropriate  for
maintaining the iron status normally in the western world.

The difference in bioavailability of iron in raw and cooked
spinach and broccoli was about S0 percent of iron in spinach  and
BO percent in broccoli was available for Haemoglobin repletion.

Spin

bl

ch  has a higher iron content than broccoli 185 gram raw and
cooked provides 1.0 and 0.7 mg of available iron respectively
(Miller, 1987}

The influence of Bovine serum albumin and beef waszs studiesd
by Hurreu et al, (1988) in nonhesam iron absorption in man  on
dialysable iron in clitro shows that facilitation of nonheam iron
absorption by meat is not a general property of all animal
protien but is better explained by the action of one or specific
animal tissuss.

Radioactive iron absorption measzsurement were made inm
healthy subjects to various availability of fortification iron
added to various bread products. When ferrous sulphate was added
as a fortifisr iron absorption fron a traditional equptian flat
bread (Baladii)was an average only 16 percent of that observed
from BEuropsan bread (Guindi estal., 1988)

According to Reddy (1999)a study was undertaken to see the

effect of different processi

pu
o
I

techiniques on bioavailability of

1ron Trom different processed wheat products. The total amount

of iron present in different whsat products varied from 2.4
(Vermicelli) to 11.3 (whole wheat flour) mg per 100 om. Total
1 content of all the processzed wheat product was found to be



significantly less than that of whole wheat flour. The percent

nf bioavalibility of iron wasz th2 highest in phulka made  from

whole wheat flour while it was the lowest in biscuits made from

refined wheat flour

139



E. preparation of the tools for the survey

Feeping in view the objectives of the study a questionnaire
was  formelated to elicit information regarding  the, Distary
pattern, usual meal pattern. food habits. freguency of takinog
iron rich foods, prevalence of major and minor illness and
menstrual problem. (Annaxure 1).

According  to Chaudhary (1991) "guestionnaire refers to a
device for securing answers to questions by using a form, which

iz usually filled in by the respondent himself".

G Selection of the sample

The selection of sample was done by random sampling method,
which is defined by Gupta (1993) as that "Sampling technigu=s  1in
which each and every unit of population has an eaqual opportunity
of being selected in the sample”.

One hundred were selected randomly from each
Institutions.Among the randomly selected samples, 25 from 2ach
Institution who were anaemic were choosen purposively as
subjects.

Furposive sampling "is a type of non-random sampling whera
the choice of the sample items depends exclusively on the
judaement of the investigator” (Gupta, 1999).

D. Assessing the prevalence of anasmia among the selected
Adolescent girls

A survey among =00 adolescent girls., was conducted wusing the
questionnaire formulated in order to elicit

informationregarding the prevalence of araemila. the main

17



purpose of this survey was to find out the socio economic status,

information on family back ground, Anthropometric
measurement,Dietary pattern., usual meal pattern. freguency of
taking iron rich foods, food habits.prevalence of major and

minor illness and menstrual problem.

- E. Calculating the mean nutrient intake of the selected sub
sample

From the 2% selected sub samples the mean nutrient intake
for B subjects were calculated using a three day recall method.
The individual mean nutrient intake of the subjects are presented
in (Annexure I1).

F.Supplementation of Iron Tablets and Dates to the selected cub
sample

From the background information of the 200 samples., 29 from
each institution were selected for +the supplementation by
purposive sampling method and in basis of haemoglobin content.

The Z35 samples from each Institution which were selected by
purposive sampling method were tested for the Haemoglobin content
and supplemsnted with iron tablets and Dates. Twanty Tive
students Tfrom Institution I with S50g Dates and tablets irex
(Ferrous Fumuratep Z00mel ., and 25 students from institution 11
with tablets Febec-Z (Ferrous Fumurate, Z00mg). The tablets and
Dates werse administered by the Investigator for a period of 2
months.

G. Analysis of Haemoglobin before and after supplementation

Elood samples were obtained from the 2% subjects from each

Institution and the Haemoglobin content was analysed by Sahil

Haesmoglobinometer method  Sahil, 19289) (Annexurse TI11).

18



The data obtained from the Two institutions W&

it

statistically analysed for comparison of the prevalence of

Canaemia among the students of the two institutions and to  kEnow

the i1mpart of the iron supplements.

19
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pLATE - I .
WEIGHT BEING TRAKEN For ONE OF
THLE SAMPLE .
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RESULTS AND DISCUSSIONS
The results of the study entitled " Anasmia  Frevalencs
among University students and impact of an Iron rich supplement"

is discussed under the following headings

A. Background information of the zamples

]
m

ample

il

E. Qnthropometric measuremsnts of th

i

C. Dietary pattern of the sample
D. Food habits of the samples

E. Medical history of the samples

Fo Mean nutrient intake of the selected sub samples

G. Haemoglobin values of selected sub samples before
and after supplementation.
A. Background information of the samples

Income

The total family income of the samples are prezented in

Table I

R0



TABLE I
TOTAL FAMILY INCOME OF THE SAMFLES

Ch=2001]

tInstitutionsiBelowRs, 1200Rs. 1200-5000

above Rs.S0001

i I ; 1 ' &2 i 7 i
i H i i i
i I1I H 4 i 42 i 54 :
(HUDCO 199Z%)

I - Avinashilingam Deemed University.

Il - Seethalakshmi Ramaswamy College.

HUDCO (199Z%) classified below Rs. 1200/— as low income, Rs.
1200/~  to 5000/- as middle income and above Rs. S5000/- as High
income.

LooBEdem fTfable I it dis clear that only one sample from
institution I belong to low incom= ogroup., wharsas &2 samples
belong to middle income group and 27 samples were from high
iNComs Qroup.

Im institution II, the data clearly indicatss that more
number of samples (54) were from high income group., 42 were from
middle income group and only four were from low income Qroup .

From fthis data., it is clear that majority of the samples

from institution II belonged to high income Qroup.
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B. Anthropometric measurement of the samples
Body Mass Index

Body mass index is a recommended method of assessing  the
nutritional status. Since it is highly correlated with fat and
body weight over all ages (Borken et al,1985).

Table 11 indicates the body mass index of the samples
according to the classification of Body Mass Index suggested by
Garrow and James (1993). Body Mass Index of the samples are given

the Annexure IV.

TABLE I11I
BEODY MASS INDEX OF THE SAMFLES
LM = 2007
iInstitutions | Less than * | 20 — 25 % ! 23 — Z0 tabove 0|
H ' 20 H ' : ]
H I H 58 ' 42 i — ! e :
H II ' 3 ! =7 1 —— H — '
Garrow and James (1993) ztandard
Less than 20 - underweight

20 - 25 - Normal Weight
23 = 20 - Obesity grade I

Above I0 - Obesity qrade I1I

* — EBelow Normal

*#* — Normal
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From the above Table in institution I 58 samples had the
:body mass index less than Z0O and for 42 samples the Body Mass
Index was normal between 20 - 25, In institution II. &7 samples
had body mass index less than 20 and 27 samples had body mass

index between 20 - 25. None of the samples from both

institutions had body mass index between 25 - 20 and above 0.

The above data clearly shows that majority of samples (58,

&3 were below normal from both institutions respectively.

C. Dietary Fattern of the samples

Dietary pattern of the samples from institution I revealed
that 79 samples were non vegetarians, H samples were  ova
YVagetarian and 1% samples were lacto vegetarians. But 1in
institution II 48 samples belonged to non vegetarians, 14 were
ova vegetarians @ and 18 samples belonged to lacto vegetarians.
HNone of the samples from both institutions were pure vegetarians.

It is evident that majority of samples from the two institutions

were non vegetarians

(i) Types of Non Vegetarian Items

The type of non vegetarian items consumed by the samples

are presented in the Table III
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TABLE III

TYFES OF NONM VEGETARIAN ITEMS CONSUMED BY THE SAMFLES

[ = 2001

b e o e e e e e e e e e e e ]
H H Institution I H Institution II |
‘Non Vegetarian Items |  —-———————————————= e S S :
H i W 1 R H ] | R
iMeat H 15 e 4 H 11 4 21
i Chicken H 12 7 = ' S & 20
i Beef i - - - H . 1 - 3
i H ] H
i Fork i — - IS H = - 21
i i : |
i sea foods H 4 21 17 \ 2 17 21 0
! Meat/Chicken i s = 4 H =7 I 21 1
! Chicken/Sea food H == = 1 1 1 i i3
! Meat/Sea food | - - — H = = 1 1
! Meat/Fork H = < 2 | = = 1 1
! Meat/Beef ' - - i ] - - 11
I Meat/Chicken/EBeef H = - - H = = 1 1
W = Weekly, M = Monthly, R = Rarely

The data presented in Table III shows that the

type of
Nonvegetarian items consumed by the samples. The data from
institution I Clearly revealed that majority of samples 23

consumaed once in a week meat or chicken, 15 samples consum=2d only

meat, 12 samples had only chicken,and only four consumed

seafoods.
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Once  in a month 21 samples consumped seafoods, Smamples
uzed to take meat., 7 samples consumed chicken and 7 samples had
meat or chicken and chicken or sea foods

Dccasionally, 17 samples consumed sea foods and other
nonvegetarian foods were consumed only by less number of samples

In institution II. &7 zmamples had chicken or meat weekly.
Only meat or chicken was consumed by 11 and S samples
respectively. Two of them had szea foods and only one sample
consumed chicken or sea foods weekly.

Monthly. 17 samples used to take sea foods., whereas only
four samples had meat and six chicken.Three samples had chicken
or meat and only one consumed beef and chicken or sea foods

In institution II Majority of samples (Z21) consumed sea
foods rarely. only 2 used to take meat. chicken and pork. Mzat
o chicken was taken by 21 samples and only one sample consumed
chicken or beef, meat or beef, meEat or pork, meat or sea foods,
meat or chicken or seafoods occasionally.

The above data clearly indicates that majority of the
samples use to take meat, poultry and fish than the other non -

vegetarian items such as pork, hesf and other sea foods.
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{ii) HMeal pattern
Table IV indicates the usual meal pattern of the samples
TARBLE IV

MEAL FATTERMN OF THE SAMFLES
LM = 2001

[Re sl b R s e S g s s e s, et e e en e § ST T e S S o e el o R el
iMeal Fattern : Institution I H Institution II
e e e e e e e e e e e e e e f o e e e e e
iEarly Morning | H
i Tea ] bé H a8
iCoffes i =1 H 22
tMilk H = H 7
Others H 10 H =
iBreakfast H :
1Idli/dosai ! 75 ! 20
iFongal i 40 | o2
iuppuma H 5 i 20
iChappathi/puri H g1 i &
bunch H i
iRice, Sambar/rasam H i
icurd with vegetables! Q2 i @7
iVariety Rice i 25 i S
1Tiffin items i 10 H 1&
i Tea Time i i
i Tea | 71 H &3
iCoffees ] 25 ! 2
tMilk ! - H 2
iDthers | 4 i =
1Snacks ! 74 ' Bé&
] H |
iDinner i H
iRice, Sambar/rasam H H
icurd with vegetables! 59 H 48
i Tiffin items ' &O ' L2
] ] 1
BEed time : :

! 20 ! a1
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Analysis of uwsuwal meal pattern of the samples from

institution I showed that majority of the samples (4&) consumad

i

Tea, 21 had coffee and %Z,10 samples had milk and other drinks
respectively for e=arly morning. Again for tea time, tea was
consumed by 25 samples and four consumed other drinks. Eut none
of them had milk for tea time. Snacks were taken by 74 samples

For EBreakfast rice preparations such as idli or dosai,
pongal and uppuma werese consumed by 75,40,15 samples respectively.
But wheat items such as chappathi or puri was consumed 81
samples.

Mostly rice preparation was consumed by larger number of
samples for lunch . Ninety two samples used to take rice, sambar
or rasam ot curd with vegetables, followed by variety rice which
was consumed by 29 samples. Only 10 of the samples used to take
tiffin items for lunch.

But for dinner, tiffin items was consumed by areater number
of samples (60) then rice preparation (55). Only 20 samples used

to take milk at bed time.
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The data analysed in Institution II showed that, SR samples
flad tea early morning, 22 samples consumed coffes and only 7 and
2 samples were used to take milk and other drinks respectively
for =arly morning.

For break fast, 80 of them took idle, or dosai, and pongal
was consumed by 32 samples, 20 samples were used to take uppuma
and &2 had chappathi or puri.

Ninety seven samples had rice, sambar or rasam or curd with
vegetables for lunch and 48 for dinner. Thirty thres took variety
rice for lunch. Only 16 consumed tiffin items for dinner.

For bed times, only 21 samples drank milk. None of them had
anything for midmorning. Majority of samples (&£3) used to  take
tea for tea time, 32 had coffes and only few samples 2 and 3 had
milk and other drinks respectively. Eighty six samples consumed
snacks for tea time.

From this data, it could be clearly concluded that
majority of samples were used to take rice preparation items than
whgat preparations. Only few of them were used to take both rice
and wheat preparation equally.

(iii) Type of iron rich foods
Table V depicts the type Df'iPDn rich foods consumed by the

samples.
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TABLE V

TYFE OF IRON RICH FOODS CONSUMED BY THE SAMPLES

= 200)

(N

]
1
1
1
1
1
1
!

II

Institutions

rich foods!|

u M~ <
1 8 —
— — g
- —
|
I 0 I
|
! - |
| |
o - 0
< 4 —
ST ST N
— — -
< ~— ~—i
—
! ] ~
i —
]
E g
= o
i1} 4~
— Y=
4 o
o
s if]
ug u i
il e u
i e v e s
o

Roasted

- le] ] 2 4 — 4
) i 1 P ] — —
3] g - o | ® <t
4 — — — g
r~ | FI M~ I | |
4 | — 1 | |
T ) _| |
i ! o 4 — | |
~— |
— r~ o~ 1 ted <t el
Pl o] 4 ] < — —
— i o < — 0 o
4 — — - ]
— <t o < — 0 i
— I
81] | b | — | i
I — i H |
R i e (S R SR p
i1}
—
E C u
i 0 n
< in — ]
O C 1] =
id > X
— L} “ C
T o i} i} < L 8 o
O 1] i1} O (1] ul} +
[ > 4+ o +» > e ]
a s} T i T — =
n )] (=] ] = - =

1
1
1
1
]
1
]
t
1
1
1
1
]
1
]
1
'
1
1
1
1
]
t
1l
1]
Hl
!
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D - daily,

R — Rarely

W — weekly,

TW - Twice in a week,

-

1.5

I,

Vit is understood that in Institution

Table

From

roasted

samples had

rice flakes,

samples were used to take

Eight

14 samples

and

Dates and

consumed by 10

200 Was

Qram.

bengal

None of

Only one had rice puffed and water melon.

respectively.

liver or mutton muscles daily.

Jaggery,

ragi, soyabeans,

them had
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Twice in a week, four of them uzed to take ragi, sovabe

i

n

[

i

and jaggery, 11 of them had rice flakes, roasted bengal oram, si
of them consumed liver and eqq, nine samples consumed dates and

only one had rice puffed and water melon.

Once in a week Thirty nine samples were used to take mutton
muscles and 19 had egg. Ten of them had ragi and soyabeans. Rice
flakes and rice puffed was conszumed by 13 and 17 samples

e

i

pectively. Twenty one had roasted bengal gram, 12 had dates
and 14 consumed jaggery. Only meagre samples (1 and &) consumesd

liver and water melon, Once in a wesk.
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Forty nine samples uwsed to take ragi. 26 had rice flakes, 16
consumed rice Dufféd. 21 used to takes roasted bengal gram, 37
took soyabeans., Z%consumed dates, I3 had jaggery and 40 samples
used to take water melon only rarely. Liver and mutton muscles

were consumed by 14 and 31 samples respectively. Egg was consumed

by Z1 samples once in a waek.

In Institution II showed that six samples used to take rice
flakes daily. Roasted bengal gram was consumed by 10 samples,. 10
had dates. 11 used to take eqg and few samples (two and one2) had
jaggery and water melon respectively. Again few items such as
rice  flakes, roasted bengal gram. dates, Jjaggery and egg were
consumed by &,27,1%3,7,10 samples twice in a week respectively.

Once in a week, 11 of them used to take ragi and rice
flakes. Rice puffed was consumed by & samples, 23 took roasted
bengal gram and two had soyabeans. Dates and jaggery consumed by
14 and 19 samples respectively. Only two samples had water melon.
BEut more number of samples 12,.94,10 used to take liver, mutton
muscles and egg repsectively.

Thirty five of them had ragi rarely. Twenty seven samples
consumed rice flakes, 14 took rice puffed and 21 had roasted
bengal gram and soyabesans was consumed by 10 samples. Thirty
thtree of them had dates and jaggery and 22 had water melon.
Mutton muscles and liver was consumed by 12 and 11 samples.

Twenty eight of them had egg.
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The above data clearly indicates that, majority of the
samples took Parely iron rich foods in the two institutions.
D. Food Habits of the Samples
(i) Food preference
The food preference of the samples of two Institutions are
presented in the Tables VI.
TABLE VI

FOOD FREFERENCE OF THE SAMFLES OF TWO INETITUTION
(N = 200)

v Type of food ! Institutions H
E T O T S
| Fast fooas 1 1z o & "~ E
; Junk foods ; 22 ; 29 ;
;Complete meals; &1 ; b4 ;
; Beverages ; o ; 1 ;

From the Table VI Institution I indicates that majority of
the samples (41) preferred to have complete meals and 22 samples
preferred Junk foods. Twelve samples preferred fast foods. But

only meagre samples % perferred to take beverages.

The consumption of complete meals was preferred by greater
number of samples (64). Institution Il also followed by 29
samples prefering junk foods and & samples chose fast foods and

the preference for beverages was only by one sample.
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Il Meals Skipped

Meals skipped by the samples are depicted in the Table

VII
TABLE VII
MEALS SKIFFED EY THE SAMFLES
| Institutions | Skicpina Meals | 1t yes E
E | Yes 1 No ! breakfast | Lumcn 1 aimmer |
SRR B R S e
; II ; 473 ; 57 ; 29 ; = ; 11 ;

_______________________________________________________________ H
1 1

The analysis of the data from two Institutions showed that
only less number of samples skipped meals. Especially breakfast
was skipped by many samples. In Institution I, out  of I8, 24
skipped breakfast, lunch by five and seven skipped dinner.

In Institution II., 48 used to skip meals. Out of 48,29
skipped breakfast. Only 2 skipped lunch and 11 skipped dinner.

From this data it is clear that majority of the samples

skipped breakfast from both Institutions.

E. Medical history of the samples

(i} Major illness: The prevalence of major illness among the

samples are presented in the Table VYIII.
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TABLE VIII
FREVALENCE OF MAJOR ILLNESS AMONG THE SAMFLES

N o= 200)

H H Institutions i

i Major illness b e e e e e e e e e e e e H

| i 1 H II H

e S e T A e N T T e T T s oot Fials a0 e T T |

1 1 ¥ 1

it Tuberculosis H = | S H

' ! 1 H

i Breathing troubles i rt i = H

v Ulcer t 2 1 &) H

1] 1 1 1

1 1 1 1

i Constipation 4 A H A 1

H H H H

1 Anasmia H 9 i 5 H

i ] 1 1

1 1 ] 1]

: _______________________________________________________________ :

From Tables VIII, Institution I showsed that & samples

had breathing trouble, 2 suffered from uwlcer, ? had
constipation and 92 wers anaemic. But none of them suffered

from ftuberculosis.Institution I indicated that, none of them had
tuberculosis, five of fthem szuffered from breathing troubles,
vlecer and Anaemia. Only 3 had consipoation.

The above data evident that anaemia was greater in
Institution I [9]) when compared to Institution I [E51.
IT Minor illness
Table Ix indicates the prevalence of minor illness  among the

samples.
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Tabls IX

FREVALENCE OF MINOR ILLNESS AMONG THE SAMFLES
L N —- 2001

t

1

: Minor illness b e e e e e e e e e e i e !
: i I ; II i
b T T o e e e e e e e et e e o e o e i o i e e e . . e i H
i 1 i i
i Common cold H 50 ! 4.4 !
1 1 1 ]
1 1 1 1
: Fever i 1& H 13 H
1 1 ) 1
1 1 1 1
i Stomach pain i 248 ! 24 !
; i : i
i Headache i 2% : 2 :
i i H ;
H Eleeding oums H 7 i 2 i
A '
L |

From Table IX, Institution I showed that 50 samples were
affected by common cold, 1é& samples suffered from fever, Z& had
stomach pain and 292 of them had headache. Only 7 of them
suffered from bleseding gums.

The Table IX indicates clearly that in Institution I1, 4.4
samples suffered from common cold, 13 were affected by fever, 24
of them suffered from stomach pain and 24 had head ache. Only one
had bleeding gums. From this data it is clearly depicted that,
more number of samples from both Institutions were suffered from
common cold.

iii Menstrual problem

Table X =zhows the menztrual problem of the samples
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TAEBLE X

MENSTRUAL FROELEM OF THE SAMFLES

[N~ 2007

H i Menstrual problem | Type of problem H
i Instituiong e=ssror——nasomemwmm— e e e oo S S ;
H H Yes ; Mo iregulart ovetr Toany i
H H H ! v flow i other i
i I ! 27 H 73 ! b ' 2 ! 14 !
1 II ! 24 H bHE ' 11 i Q@ i 18 H
t

Analysis of data in Institution I indicates +that majority
samples had no menstural problem. Only 27 had menstrual problem.
Out Of 27, 8 had irregular menstruation, 9 had over bleeding and
14 of them suffered from other problems like stomach pain,
tiredness, backpain etc.

The data presented in the Table X shows that in Institution
IT 24 had menstrual problem. Out of 24,11 of them had other
problems such as stomach pain and tiredness.

G. Mean nutrient intake of the selected =zub samples

Table XI includes the mean nutrient intake of selected sub

samples from two Institutions along with recommended dietary

allowances (ICHMR 1997%).
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TARLE X1

MEAN NUTRIENTS INTAKE OF SELECTED SUB SAMFLES

(M= 1&)

(- . § . Inskitubdess !
¢ Nutrients B e e e e e e e e e e e e i
] i RDA i I (n=8) | IT (n=g: i
| Eneray (keal) i 2oso 1 1esz & 1so4

Frotein (gm) &3 904 ; Hé

Fat (gm) 22 17.6 ; 192.1

Calcium (mg) 500 YA ; L4752

Iron (mg) 20 17.6 ; 18
B-carotenes {mgy 2400 1728 ; 2513.89
Thiamine (mg) 1.0 1.3 ; 1.4
Riboflavin (mg) 1.2 0.8 ; 0.9
Micotinic acid(mg) 14 14.48 ; 1606
Ascorbic acid(mg) 40 48.8 ; BI.=

Mean nutrient intake of the selected sub samples from two

Institutions A

il

persented inm the Table XI shows that in
Institution I. the mean nutrient intake was less for all the
nutrients than that of the recommended distary allowance expect
for calcium, thiamine, niacin and ascorbicacid. In Institution
IT, thes mean nutrient intake of ENErQY ., protein,
fat.iron,ribolavin were less  than the recommended dietary
allowance. Wheresas nutrients such as B-carotens, thiamine, niacin
and ascorbic acid were greater than the recommended dietary

allowance.,
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From the above data it 1

ct

very clear that th

i1

meEan nutrient

i

3]

i

intake of Institutioﬁ IT was greater than the Institution I.
F . Hagmoglobin values of selected zub samples before and afiter
supplementation

Haemoglobin values of selected zub samples before and after
supplementation of iron rich foods, dates along with iron tablets
im Institution I and iron tablets alonein Institution IT are
presented in the Table XII.

Fig I shows the mean hasmoglobin values of the selected sub

samples in  Annexurs Yoin two institutions  and the individual

value:

Ui

are given
TABLE XII

HAEMOGLOEBIN VALUES OF SELECTED SUER SAMFLES BEFORE AND AFTEFR
SUFFLEMENTATION

(N = 50)
i i Haemoglobin values o /dl1 | t T WHO i
TInstitutions | - e e L va e tatandard )
H t Before v After i po1een)y |
: i omeEan + S.D0 Pomean + S.D H i H
H I i 9.50 + 1,017 | 92.88 + 0.940! .97 V1Zg/dl H
t H H H ' i
H 11 1 9.48 + 1,186 1 9074 + 1LEEEN 2037 11Z2g/dl H

t¥% 1 percent significance
From the Table XII Institution I indicates that, the msan
Haemoglobin wvalus of selected zub sample was found to be 2.50 -+
1.017 g/dl before supplesmentation and it was found to be

increased to 9.88 + 0.940 g/dl after supplementation. Institution
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IT. showed the mean Haemoglobin value of the selected samples to
be %.48 + 1.1%5&6a/dl and 9.74 + 1.23%a/dl before and after
supplementation which were below the WHO standard values (1983)
of 12 g/dl.

The calculated t - value (4£.97 and 3.37) of two Institutions
1 and Il were greater than the standard t valus of 1 percent
significant level 2.38B0), the null hypothesis iz rejected thus
proving  the fact that supplementation improves the Haemoglobin
level of selected samples.

Even though there was Haemoglobin some difference SEEN

between the two Institutions, it was only n

D

gligible amount. Thus
the difference betweesn the consumption of dates and tablets

together and tablets alone does not have significant variation.
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V. SUMMARY AND COMNCLUSION

Anaemia is being considered today as a major public health

hazard affecting millions of women belonging to reproductive

a2

group, children and is most common in adolescent girls. The main

objectives of the present study entitiled "Anaemia Prevalence

among university students and imPact of an iron rich supplement”

are to assess the prevalence of anaemia, select anaemic girls,

supplement with iron tablets and iron rich food for a peviod of &

-

months and to study the impact of the supplementation.

The institutions selected for supplementation were

Avinashilingam Institute for Homescience and Higher Education for

WOMEN coimbatore and seetha lakshmi Ramaswamy college, Trichv.

Questionnaire was used as a tool to ellucidate background

information. One hundred

Samples were selected randomly from each

institution. each

Among  the randomly selected samples 25  from
institution who were anaemic were choosen purposively as
subjects. The three day recall method was carried out among the

selected sub samples to
with fablets and dates.
sub |
the

analysed to know their

samples were analysed before and after
data obtained from the two institutions

impact of the iron

know the nutrient intake and supplement

The haemoglobin content of the selected
supplementation and
were statistically

supplementation.

The findings of the study are

1. The background

ajority of the samples

high income.

information

of the samples showed that

from the Institution II belonged to
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Z. The EBody Mass Index of the samplez indicated that many cirls
ware below normal from both Institutions.

g Dietary pattern of the samples'revealed that majority of
samples from two institutions were non-vegetarian. None of them
from both Institutions belonged to pure vegetarians.

4, Type of non-vegetarion items consuﬁed by large number of
samples were meat, Poultry. and fish than the other non-
vegetarian items such as pork, beef and other seafoods.

T Meal Pattern of the samples indicated that majority of
zamples were used to take rice Preparation items thanmn wheat
preparation. Only few of them took both rice and wheat
preparation egually.

&. The selected samples from the two institutions rarely
consumed iron rich foods.

7. The Samples preferred mostly complete meals than fast foodg.
Junk foods and beverages.

. Meals shiPPed by the samples showed that majority of the
samples from both the institutions skipped breakfast.

Z. Anaemia was Prevalent among mores samples in Institution I
than in Institution II.

10. Frevalence of minor illness among the samples depicted that
more number of samples from both Institutions suffered from
commoncoled.

11. Majority of the samPlea had menstrual problems in both the

Institutions.

Ll



12, The mean nutrient intake of the selected sub samPles showed
that mean nutrient intake of the institution II was ar2ater than
the institution I when compared +to Recommended Dietary
Allowances.
135, Haemoglobin values of the selected sub samples before and
after supplementation indicate improved haemoglobin levels.

Thus both iron tablets along with iron rich food bring about

significant increase in Haemoglobin level in adolecent girls.

RECOMMENDATION

1. In order to know the impact of iron rich supplement.
longitudinal studies can be carried out with different iron rich
supplements.

2. Since prevalence of Iron deficiency anaemia AMong
reproductive age  group is more, it is recommended to have
intervention programmes with iron rich foods by the Government.
e Similar studies can be carried out in different parts of the

country to assure at consclusions to improve iron status of

adolescent girls.

42



Hiibliography



EIEBLIOGRAFHY

Aguileva, F. Lupianez.L.. Magana, B Flaneus,E. ., Matain,J..
Lopis.J. (1994)."Iron status in a population in spanish
school childern", Nahvaung, Vol.38, No.2, FF-197 - 198.

Ahmed, Fuoo Ehan, M.R., Earim, R.., Taj. S., Hydevi,T., Favuaue ,
M.0. Margetts, B.H., Jackson, A.A. (1996). " Serum retinol
and biochemical measures oof iron status in adolescent
school girsl in urban Banagladesh," European Journal of
Nutrition., VYo.50,No.&.Fp Z446 — 351,

Armstrong, D.C. (1989) . " Iron deficiency in adolescents",
Eritish Medical Jouranal, MNol.298. No.&, F - 499,

Eallin.A., Berar, M.. Rubenstein, V.. Kleter, V., Hershkovitez,
A..  Meytes,D.(1992). " Iron status in femal adolescents, "
American Journal of Disease of children, Vol. 144, No. 7.,
Fp.B80OZ - 805,

Bartal .M., Mazor,D., Duslansky.A.,. Meyerstein,N. (1993). "Iron
deficiency anaemiasg recovery  from in  vitro oxidative
stress", Acter Haematologicer, Vol.90, No.2, Fp-94 - 98,

Bergstorm, E.. Hernell, 0., Lonnerdal.EBE., Ferson. L.A. (1995). "
Sex differences in  iron stores of adolescents; what  is
notrmal', Journal of Fediatric aastroenterology and
Nutrition, Vol.20, No.Z Fp. 215 - 224,

Borch Johnsen,B.. Bakkens, 6., Ekman. M., Reizenstein, F. (1994),
"High bio availability to humans of supplementation in awhey
concentrate product", Nutrition Resesarch, Vol. 14, No. 11,
Fp.l164Z - 14648,

EBorel, MeJu o Smith, S.M.. Derr, J.., Beard, S.L.. (1991) . "Day
today wvariation in iron status indices in healthy men and
women, "Amercian Journal of clinical Nutrtion, Vol.S4, No. 4,
Fp.729 - 735.

Carruyo-vizcaino, E Vizcaino, G.. Diez-Ewald.M., Arteaga-
YiZCalino, M.y Torres—guerra, E. (1995). " Concentration of
Haemoglobin and Nutrients in middle class adolescents
relationship to academic achievements", Investigacion

clinica, VYol.Z6, No.3, Fp.117 - 130,

Chaudhary, Ga M (1991). Research methodology.RESA Fublishers,
F.b1.

Chang, HoR. Moon, Ha k. Sonc ., E. H. . Eim, Mok, (1992) .
"Hasmoglobin Haematocrit and serum ferritin as markers of
iron status," Forean Journal of Nutrition, Vol.Z24, No.5,
Fp. 450 — 457,



Clara mixon lewis, (1986). Nutrition and Mutritional therapy in
nursing, Appleton century - Crofts / MNop wall, Fp.479 - 435,

Corinne, H.Robinson. , Marilyn, F.Lawer., Wander and Chenoweth,
Anne, 'E. Gorwick. (1984). Normal and Therapeutic nutrtion,
VII edition, Mac Millan Fublishing campany, Fp. 301 - 31@.

iji

Corinne Balog cataldo, Jacguelyn, R., Nyenhvis, Eleanor nos:
Whitney. (1989), Nutrtion and Diet therapy, 11 edition, We
Fublishign Company, Fp. 221 - 223

P

L

Dahivya = S, Fapoor, ALCL(1994) H Invitro and invivo
availability of iron from homea Processed supplementary
foods.," Journal of food science and technology, Vol.Z1,

MNo.2, Fp.122 - 129,

Dirtchard, F.I., Buinnell, R.J., Moustaba, H. . Mckean, FoBas
Slater, A.F.G., Raiko. A., Dale, D.S..kKeymer, A.E. (1991), o
Hookworm (Merator amaricanus) infection and storage  iron
depletion, " Transaction of the roval socisty of Tropical
Medicine and Hygiens, Vol.ss, No.2, Fp. 235 - 238,

Dusseldorp, M.Van., Rooden Burq.ﬁ.J.C.(l@?E)."Iron and anasmia",
Yoeding, Vol.5Z, No.l12, Fp.294 - 300,

Eleanor, F Williams, Mary Atric Caliendo, Mo Graw. (1954) .
Mutrtion Principles issues and Applications, Hill Eook
company, Fp. 264 - 370,

Garrow,J.5%. and James, W.F.T. (1993, " Human nutrition and
diztetics," Churchill living stone, F.639,

GGDalan.C..NaPasinga Roa,B.S. .Harwinder Faur. (1993) . Nutrition
foundation of India,Special publication,Series PuFp.214-32%,

Guala, A..Bioreelli.V..Gallo.G.. Pastoﬁe.G..Rossi.M.Mainardi.F.C.
(1992) . "Severs sideropenic anaemia in a females middle
distance Punner".MineerDediatPica.VDl.44. No.4, Fp.l77-179.

Guindi.M..Lynch.S.R..Cook.J.D.(1988).”Ivon absorption from
fortitied flat breads", British Jouwrnal of nutrition,
Vol.59, No.Z, Fp.205 - 217,

Guuta,S.P.(1995).5tatistical methods, Sulthan chand and SHONE
publications, XXI edition, Fp.3 -~ &,

Hallberqu.(1995).”Ab50ﬁption of iron from food and tablets",
Journal of nutrition, Vol.ZzZ9, No.l, Fp.20 - 32,

Hamdaoul.ﬂ..Hedhili.ﬁ..TPitar.B..Dothi.T.(1991).”Study of iron
status in an adolescent population including both sex i
the region of Tunis", Medicine et nutrition, Yol.Z27, Mo, 4,
Fp.209 =214,



Himez, J.H.., Walker, S.F., Willianz.S., Eenne tt.F.. Grantham, M.,
Gregor,S5.M. (1997)."4 method to estimats prevalence of  i1ron
deficiency and iron deficiency anaemia in adolescent
jamairam girls", American Journal of clinical nutrition,
YVol.&5, MNo.3, Fp.B31 - 834,

Hullen, L., Gramatkovski, Glesrup, A., Hallberg, L. (1995). "Iron
absorption from the whole diet relation to meal composition,
iron reguitremsnt and iron stores", European Journal of
clinical nutrition., Vol.49, No.ll., Fp.794 - 808.

Hurrell, R.F.. Lynch, S5.R., Jundad,T.F., Dassenko.5.A., Cook,J.D.
(1988)."Iron  absorption in humansz, bovine serum albumin
compared with beef muscle and eqog white", american Journal
of clinical nutrition, Vol.47, No.l, Fp.102 - 107.

Janst,L.Greger. (198%5) .Nutrition for living, Benjamin / cummings
publishings company, F.47%,

Jenzen,C.A.  Wealler,C.N.,Sedlock,D.A. (1991) . "Iron supplementation
and iron status in exercising young women', Journal of
nutritional Biochemistry, Vol.2, No.7. Pp.3&4 — I73.

Fenny, M.A., Mcoy.H., Chopin.L.., Clark,f.J., Disneey,B..Carter,E.
Glover,E..Korstund, M..L=w1;‘H..Llebmdn M., Moak,8.,8tallings,
S.and Wakefield,T. (1989)."Nutritional wvalue of dietary
supplements consumed by southern adolescent fenalp""u
Hutrition reports International, Vol.40, No.d4, Pp.735% - 747,

khan, MM AL, Rao, G.k. (1290). "Relationzhip of intestinal

parasitisn,Malaria and undernutrition to pravalence of
anaemia in a uwurban community", Journal of communicable
diseases, Y0l.22, No.2, Fp.lilés — 119,

HDC&H.R;.QIDaPSIan.Z.N.<ﬁqridaq.5..Easlamisu.F..ﬁksunqur.P.D. Aand
Foltas, 8. (1995)."The frequency of Anaemia., iron deficiency,
Hbs and betathalassemia in the south of Turkey", Europsan
Journal of Epidemiology, Vol.11, No.Z., Fp.181 - 184,

Fothari.C.R. (199&) . Research Methodology, IT edition, Wishwa
prakashan, Fp.&8 - 84.

Fumar. M. Hawatra,B.ol..and Pajaj,.S. (19846) . "Effect of dietary fibre
and cellulose an absorption of iron", Journal of reseatrch
Funjab Agricultural University, Vol.23, No.3., Fp.52¢ - 531,

Latham, M.C.., Stephenson, L.S.. kEinoti, SuNcsZaman, M. S, Eurz, LM,
(19921 . "Improvements in orowth following iron
supplemnentation in YOLIN G Fenyan school Children",
Mutritional nutrition, Yol.24, No.2Z. Fp.4 - 8.

Lay risse,M..Martinez ~Torres,C..Ceccapelling Ciampini.M..Taylor,

waleets, . Vallecamacho, M. Del. . Ramirer,J. (1984) . " Iron

abzorption from ferritin, its posszible utilization in  the

'Eatmen+ of iron deficiency anaemia”, Current therapeutic

asearch, Yol.40, No.2, Fp.248 - 254,

T

Trr



LiyRes Chenu,C., vanh.C..Deuvenberg,F. ,Garby.L..Aaulvast.,.J.G.A.J.
(1972) . "Frevalence and type of anaemia in female cotten mill
workers in  Beijing China", British Journal of nutrition,
Vol.70, No.3, Fp.787 - 7964.

Magazanik,A., Weinstein,Y., Abarbanel.J., Lewinski,U..Shapiro, Y.,
Inbar,0.,Epstein,S. (1991) . "Effect of an iron supplement on
body iron status and aerobic capacity of young training
women', European Journal of Applied Fhysiology, Voléd2, No.oS,
Fp.217 — 223,

Marie A.Boyle gailzuler. (1992). Fersonal nutrition., II edition,
West publishing company, Fp.l189%9 - 192,

Miller,J. (1987)."Bioavailable iron in raw and cooked Spinach and
broccoli", Nutrition reports International, Vol.Zé&, No. 2.
Fo.425 — 440,

Maron, C.. Fremenchuzky, S., Fassamai, M. 1., Cintioni, A..
Gerschocovich,C. .Mendiondo, I. (1989) ., Bioavailability of iron
in a diet based on forti fied extruded maize soyabean in
WOMEN 4 Nutrition reports International. Vol.Z9, No. &
Fp.1193 - 1204,

Monsen .E.R. (1988)."Iron nutrition and absorption dietary factor
which impact iron biocavailability", Journal of  American
Dietetic Association, Vol.88, No.7, Fp.786 - 790.

Moyniltan, | SR Anderson, C.. Adamson, A.J., RuggGunn, A.J..
Appleton,.D.R.  Butler,T.J. (1994) ., "Dietary sources of iron in
English adolescents", Journal of human nutrition and
dietetics, Vol.7, No.Z, Fp.22% - 230.

Musse, M., Michand.C.‘Michel.F,.Menutiev.F..Micolas.J.P..Megean.;.
(1992) . "Nutrient intake and food consumption of students",
Cabiers de Nutrition et - de Dietetigae, Vol.27, MNo. 2,
Fp.1092 — 116.

Mam,H.S..Ly.8.Y. (1992). "A survey on iron intake and nutritional
status of female collage students of chungnam national
university", Forean Journal of nutrition, Vol. 25,
No.3,Fp.404-412,

Neeman  Butter worth,MNMieman, W.M.C. (1992) uNutritional, I
Edition,EBrown publishers, F.294,

Melson, M..Bakalloo.F.,Trivedi,A. (1994)." Iron deficiency anaemia
and physical performance in adolescent girls from diffrent
ethinic backgrounds",British Journal of nutrition,
Vol.72,.No. 2, F43%



Farks, k. (1994), Textbook of Preventive and social and medicine,
AIV Eddition, M/ Banarisidis Bhanot publishers

el

» FRp.Z70-357.

Fastsy FRostick Reed. (1980) Nutrition and applied science, west
publishing company, L3511,

Froial,f., Dauda, H. , Devellouws, M. , Sellin.B..Galan.P..Hercbers.B.
(1992) . "Consequences of schistosoma haesmatodium infection on
the iron status of school children in Niger", American
Journal of tropical medicine and hygiens,
Vol.47,No. %, Fp.291-297.

Rainer Qross. (1997)."Iron deficiency and anaamia AMONg
Indonesian population", Food and nutrition bulletion,
Yol.18.,No.1, Fp2i-24.

Rajammal.P.Devadas.(1?96). "Child development", Fp. 24 - Zb.

Ramalakshmi.(1995).Nutritiun. Vol.Z1, No.3, Fp.13 - 14,

Randhawa.R.H..Hawatra‘B.L.(1993).“Effect of dietary protein on

the absorption and retension of ZInyFe,Cu and Mn in R ALY
adolescent girls", Nahtrung, Vol.Zx7, No. 4, Fp.Z99 - 407,

Rossandar Hullthen,C..Hallberq.L.(1995).”Prevalence of iron
deficiency in adolescents", In procesdings of the swedish
nutrition foundation 20th International SYMPOSium and

swedish society of medicine berzlius sympocium 31, No. 8,
Fp.24 - 27,

Rossander Hullthen, les Hallberg, L. (1997)."Dietary factros
influencing iron absorption an overview', In proceding of
the swedish nutrition foundation 20th International
SYymMpOsium and swedish society of medicine berzelius
symposium 31, No.8, Fp.24 - 27,

Ronald, M.Deutsch.Judis.MDPPil.(1993).“Realities of nutrition",
Bull publishing company., Fp.I86 - 187,

Rowland.T.w..Stagg.L..Helleher.J.F.(1991).”Iran deficiency in
adolescent girls are athelets at increased risk", Journal of
adolescent health, Vol.12, No.l, Fp.22 - A

Sahil. (1985)."Mannual for laboratory technician at primary health
cares, Fublished by directorate General of health service,
F.127.

Salas‘J.‘Galin.G..ﬁrija.v..ﬂarti = Henneberg.C..Hercbevq.S.(1990).
“Iron status and food intakes in a representative sample of
children and adolescents living in a mediterranean city of
spain', Nutrition research, Yol.10, No.4, Fp.379 - 20,



Sangha,J.bk.Dhaliwal (AGE. (1994) . "Iron retention in young  woman
fed chickpea and milk supplemented wheat diets at two levels
of ensrgy", Ecology of f ood and nutrition, Yol.22, Mo 214,
FPp.l0s — 111

Srholl.T.00 Hediger,HoLo s Fischer,R.L.Ehearer.J.W. (1992) . Anaemia
va  iron deficiency increazed risk of preterm delivery in
prospective study", American Journal of clinical nutrition,
Yol.55, Ho.S, Fp.985 — 988,

Sedov.k.R. . Chernaya.L.A. (19293) . "Red PBlood cell compcsotion and
iron metabolism in  the native populatio of  ths EBEakha
republic', Gematologiyvai transfuzio cogiyer. Vol.Z8, MNo .3,
Fp.19 - Z21.

Ceshadri.5. Copaldas, T. (19892)."Impact of iron supplementation on
cognitive function in preschool and school aged children®,
The American Jouwrnal of clinical nutrition, Vol.So, Mo« S,
Fp.&a75 - &84,

Silmes. M. A ANt la R (1995) . "Iron Nutrition in pubertal boyvs",
In proceedings  of the swedish nutrition foundation Z20th
International symposium  and swedish society of medicine
Berzelius Symposium 21, MNo.8, Fp.24 - 27.

Sue  Rodwsll Willams. (1989, "Nutrition and dist  therapy'. VI
edition, times minor mosby college publishing, Fp.2%0 - 291.

Tanigushi.M., Imamura,H. ,Chrota, T.,0kamatsu.HeFudi. Y., Toba.M.,
Hashimoto,F. (1991) . " Inprovement in iron deficiency anaamia
through therapy with ferric ammmninm citrate and vitamin C
and the seffects of asrobic sxercizese", HNutrition science and

vitaminology., VYol.27, No.2. FPp.lé&l - 171,
aylor, F.G.. Martinz Torres, C., Mendez castellano,H.,EBosch.V.,
Leels, I..Tropper,E.,Layrisse,M. (1992)."The relationship

betwean iron deficiency and anasmia in venszuelan children',
The Amsrican Journal of clinical mnutrition, Vol.58, No. &,
Fp.215 - 218,

Vasanthi.G...Rawashe,d.B. . Susie, H. . Sujatha,T. . Raman,L. (1294) . "Iron
nutritional status of adolescent girls from rural area  and

urban slum", Indian pediatrics. VYol.Z1l, Ho.2, Fp.l127 - 1322,
Vincent Hegarthy. (1995) . "Nutrition, food and the environmeant',
Eagin press, Fp.267 — 268,

Vinodini Reddy., Fralhad Rao.M.. Gowrinath Sastry.J.. BEashinath.b.

(19972 . "Hutrition trends 1n India", Indian Council of
medical ressarch, Hydrabad, FPp.37 - I8,
Walker,4. K. F. Walker,B.F. Labadarios,.D. (1994) . "The benefits af

iron supplementation and peophy 19“1“ in Africa’, Mutrition

research, VYol.l4, No.d4, Fp.51E5 -




Whitney and Hamilton. (1987)."Understanding nutrition",IV edition.
West publishing company. Fp.lo8 - 114,

Yepez.F.., Estrella, Gallan.F.. E
Hercbero, . (1938) . "Ha
zupplementation trial in
attitude", Mutrition repor
Fp.&29 — &I5.

stellez.E., Davilla.M. Munsoz. F..
smoglaobin  responss2 to an iron
zochool children living at hiah
tzs International, Yol. 28, Mo 3

72in.Z.0. (1987)."The prevalence of anaemia among population
living at different attitudes in north western Ethiopia",
Ethiopian medical Journal, Vol.25, No.Z, Fp. 103 - 111.



Appendices



ANNEXURE - I

AVINASHILINGAM INSETITUTE FOR HOMESCINECE AND HIGHER EDUCATION
FOR WOMEN (DEEMED UNIVERSITY) COIMBATORE &41 047,

Questionnaire to elicit information about the 1life
life style, food habits and Dietary pattern
Name:
Ages
Sex:
Educational Status:
Address:
FAMILY BACHGROUND

Total monthly Income of the family
ANTHROFOMETRIC MEASUREMENT

Height

Weight

EMI



DIETARY FATTERN

Fure VYegetarian

L1 Ova VYegetarian
Non—-Vegetarian L1

Lacto Vegetarian

m Mm

If non—-vegetarian means

FREQUENCY OF CONSUMFTION

Meat
Chicken
Fork

EBeef

Sea foods

What is yvour usual Meal pattern



Do you take any of the following iron rich foods

Daily Twice in Weekly Rarely Amount
Week (am)
Ragi
Rice flakes
Rice puffed
Bengal gram roasted
Soyabeans
Dates
Jaggery
Eaq
Water melon
Liver
Mutton muslces

FOOD HARITS : What type of food you prefer mostly

Fast foods
Junk foods
Complete meals
Beverages

T o N e B |
[ S R SO W B}

Do you have the habit of skipping meals?

Yes [ ] No [ ]
If yes, Which meal you skip
Break fast C ]
Lunch C ]

Dinner L 1



MEDICAL HISTORY

Do you have any of the following

MAJOR ILLMESS

Tuberculosis
Breathing Troubles
UJlcer

Constipation
Anaemia

MINOR ILLNESS

Common cold
Fever

Stomach pain
Head ache
Bleeding gums

Do you have Msnstrual problem
Yes [ 1 Mo
If ves, What problem do you
Irregular

Overflow
Any other problem

~h
L
Iy

rm

=1 M e

g |

morrrmom

| T -}

{0 T O N N

3

| NSNS W O O I |



HNEXRE - 1T
HERN NUTRIENT INTAKE OF THE SELECTED SAMFLES
INSTITUTION 1

HUTRIENTS i 2 3 i 3 b 7 8
Energcy (Kcal) 1653 1631 1866 1599 1473 1626 159 1780
Froteinsigi 47 4.6 564 4824 48617 SLI %004 S48
Fatlq} 17 VAT U 1 RS S0 T VY05 B |- T N VY S |
Lalcium!sgi LY A9LTG SE443 TIR2E 72424 BB 5L 408
Ironisq) 15.2 164 1B 24,15 2L A”04 IR 19,11
E-cartensieg) 1049.8 2715.31 14255 22901 2069.3 200704 90 {372
Uitaain Blfagl 107 L3 1.4 1.2 1.1 Ly LE Ll
litzain B2{eg} A3 68 07 LWZ 0.6 6.7 0.8 .8
Hiaciniag) B4 152 162 14267 126 B2 14B2 15.12
Vitazin Clsg) 40,09 92,06 347 5097 4L13 4203 401 S5
HUTRIENTS ! Z 3 4 3 & 7 8
Energy(kcall 1766 1711 1913 1945 B4l 1964 1780 1473
Proteins(g) 36,93 5903 9636 59 b1 58,7 5.8 414
Fatlgi 12 {7 2.3 24 2.2 74 o HiN
Calciumimgh 821 34 4n 7682 P43l TIh 4B 509
Ironiag) 18 17 4.2 11 65 W 19.1 19
b-cartenelag) 234 28733 2337 Z599.06 44924 547 1272 (49a.
Uitauire Bl(eg} 1,43 L3 L4 L& 1.5 Le 1.3 1.0
Uitauira BZles) .72 0.8 0.8 0.8 L& 0.8 4.8 G.7
Niaciniz) 154 15 17 16,23 25 te.2 1542 131
Yitamin Cimg) 4.4 4 138 1035 92,322 104 ] 45,03




ANMERDURE - IT1
ESTIMATION OF HAEMOGLOEBIN

FRINCIFLE
The blood is diluted in acid

hasmoglobin to acid haematin. The +t
against a colour glass reference.

lution converting the
st solution iz matched

MATERIALS

Sahil haemoglobinometer

Sahil pipette graduated to O.02ml
(Z20mm2 or 20 ul)

Emall glass rod

Droping pipette

Absorbent paper (filter)

METHOD

1. Fill the agraduated tube to the 20 mark for the mark = agllooml
with O.1H Hecl.
2. Draw capillary (or venous) blood to the 0.02ml mark of the
sahil pipette. Do not allow air bubbles to enter.
S Wipe the out side pipette with absorbent paper check that the
blood is still on the mark.
4. Blow the Blood from the piptte in to the graduated tube aof
the acid solution. Rince the pipetle by drawing in and blowing
out the acid solution 3 times.

The mixture of blood and acid gives brownish colour. Allow
to stand for 9 minutes.
5. Flace the graduated tube in the heamoglobinomaeter. Stand
facing a window.

Compare the colour of the tube containing diluted blood with the
colour of the reference tube. If the colour is the same or
lighter than that of the reference tube the haemoglobin value 40
o/l ca less.

&. If the colour is darker than that of reference tube cotinueto
delute by adding O.1N Hcl drop by drop. Stir with glass rod
after adding each drop. Remove the rod and compare the colour of
2 tubes. Stop when the colour matched. Distilled water can also
be used at this step instead of 0.1 N Hel to continue the
dilution of the blood.

Y Mote the mark reached Depending on the type of haemoglobin
ometer, this gives the haemoolobin concentration either in
g/100ml or as a percentage of normal. To convert o/100ml to o/l
multiply by 10. To convert percentage to /1 miltiply 1.46.



ANMNEXURE IV
BEODY MASS INDEX OF THE SAMFLES

1 20.54 17.29 24 220355 15.35
2 20 19.74 27 19.56 17.70
% 21,33 16,59 28 17.8% 16,59
4 21.13 21.72 29 16.80 18.76
5 2043 18,75 0 1&£.80 18.77
&y 19.17 15.82 1 21.6% 16.82
7 18.97 19.58 a2 17.11 17.11
a2 18.84 21.36 23 16.44 17.57
9 1&.64 18. %34 R 23,475 20.54

10 16.473 18.94 5 16,02 16.88
11 17.721 16.7%9 Ry 1B. 66 19.97
2 12.97 18.4%9 7 24.2 17.74
) 20,02 17.85 Ry 22 10 20,50
14 14.19 15.82 9 19.77 20.81
15 18,03 20,39 40 15.79 18.66
16 19.02 19,7358 41 17.18 17.588
17 17.36 21,91 42 19.73 17.02
14 17,328 21.48 47 14.88 17.89
19 19.89 21.75 44 21.77 168.97
20 16.65 21.29 43 18.7% 19.05
21 20.85 17324 4& 17,28 21.09

22 21.33 19.55 47 19.90 20.50
23 18.76 18.90 48 21,35 21.20

24 20.81 21 .90 47 18,35 20.17
25 16.15 20,00 50 18.94 19.90
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SELETED SAMFLES [n
SUFFLEMENT IOM

VALUES OF
BEEFORE AND AFTER

Annexure V

HAMOGLORIN

It

Institution

Institution I

S.Mo.

tAfter
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