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Introouction

A dolescence IS the perIod of transItIon from cluldhood to adulthood and IS characterIzed by efforts to
achIeve, related to the expectatIons of mamstream culture, and by spurts of phYSICal, mental, emotIonal
and socIal development (WHO 1986)

After mfancy, adolescence IS the most rapId phase ofgrowth The phYSICal and psychologtcal changes
that occur durmg the adolescent perIod place a great demand on thelI" nutrItIonal reqUlI"ements In the
lIfe cycle of an mdIvldual, adolescence IS a partIcularly vulnerable perIod for both macro and mIcro nutnent
defICIencIes

Though dIetary and nutrIent defICIenCIes can affect the growth and development of both adolescent
boys and gIrls, but the demands of rapId growth and development on one hand and those of teenage
pregnancy on the other, make the adolescent grrls a lugh rISk group for nutrItIonal defICIency dIsorders
(Anela and Kapoor 1992) Among the nutrItIonal defICIency dIsorders, 1I"0n defICIency anemIa (IDA)
appears to be a major health problem m adolescent grrls

StudIes reVIewed by DeMaeyer and AdIels-Tegman ill 1985 show that the estImated global prevalence
of anenua (usmg <12 g/dl as the cut off value) m adolescents was 26% ill developmg countrIes and 6% m
developed countrIes The overall prevalence was sImIlar for both boys and grrls

In studIes co-ordmated by the InternatIonal Center for Research on Women (ICRW 1994), prevalence
of anemIa was qUlte lugh (55%) among the indIan gIrls (11 to 15 years) usmg a cut off level of 115 g/dl

Several studIes conducted m the Department of Foods and NutrItIon, M 5 Uruverslty of Baroda, m
the past fIfteen years have shown that more than half of the grrl are anemIC, WIth prevalence above 70%
m most studIes as shown m Table 1

Table I

Prevalence Of Anemia In Adolescent Girls And Young Women Of Urban Vadodara
Studies Conducted In The Department Of Foods And Nutrition, M S University

of Baroda (1983 -1997)

Author and Year Age N MeanHb % AnemIC % Anenuc
Group (gIdl) (Hb<l1g1dl) (Hb<12g1dl)
(Years)

LOWINCOME GROUP

Agarwal and Kanam (1997) 10 13 286 099 77 88
Kanan! and Ghanekar(1995) 10 19 60 093 90 NR
Kanan! and Pankh (1992) 13 15 133 107 46 77
Kanan! and Malr (1992) 10 12 154 101 79 NR
Kanan! and Baxi (1991) 10 18 105 090 97 NR
Kanam and Thakore (1989) 10 -19 98 NR NR 65
BhardwaJ and Gopaldas (1986) 11 - 15 83 NR 73 NR
Kanan! and Gopaldas (1985) 10-15 156 NR 69 NR
Gopaldas et al (1983) 10 -13 80 NR 92 NR

HIGH INCOME GROUP

Kanan! and Bhargava (1992) 10 -12 166 113 41 71
Kanan! and Sangham (1990) 13 -15 184 117 46 54

NR Not reported
Source Kanam and Ghanekar (1997)

K~mmi et ~I. 1""1



Causes of Iron Deftclency Anenua In Adolescent GIrlS

FIgure 1 sums up what 15 known from avaJ.1able research eVIdence regarding the lIkely causes
and consequences of IDA m adolescent grrls

Causes and Consequences of Iron Deficiency Anemia in Adolescent Girls

CAUSES

IIRON DEFICIENCY ANEMIA I

lowered
congmnve
functlon

/

de1ayedage
of menarche
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The reasons for the lugh mCIdence of IDA m adolescent grrls are summanzed below

1 Durmg adolescence Iron reqUIrements are mcreased, reaclung a maXlIDUID at peak growth (Brabm and
Brabm 1992)

2 In girls, menstrual blood loss means an extra loss of Iron, wluch must be compensated for by a further
mcrease m mtake (SJolm 1981)

3 DIscrepancy between a lugh need of Iron for hemoglobm formatIon and low Iron content of the foods
most commonly used IS an lIDportant cause (SJolm 1981)

4 DIslIke of foods nch m Iron, such as green leafy vegetables further reduce chetary Iron mtake Presence
of Iron absorptIon mlubitores lIke phytates and taruns m foods such as cereals and tea further decrease
Iron bIOavallabllity Frequent dIetmg or general erratIc eatmg behavIOur also put the adolescent female
at nsk of developmg Iron defICIency (Food and NutrItIon Board 1980, Monsen et al1978)

Adverse Consequences of Iron DefICIency AnemIa

lOne of the symptoms assocIated WIth IDA IS loss of appetIte, sometlIDes referred to as anoreXia (PollIt
1976) Poor appetIte IS a cause for concern as It may lead to poor food mtake whIch may adversely
affect the pubertal growth spurt of adolescents

2 WeIghts of chIldren WIth IDA tend to be lower than those of normal children (Lokeshwar et a11990) It
IS known that low weIghts and heIghts of adolescent grrls are among the nsk factors for adverse
pregnancy outcomes later m lIfe (Gopalan 1989)

3 AnemIa IS strongly assoCIated WIth poor reproductIve health (Meda et al 1996) The most senous
consequence of anemia are the effects on the health of mothers and newborns, because pregnancy
related aneInla IS lInked WIth a hIgh nsk of maternal and fetal deaths, premature delIvery as well as an
mcrease m low bIrth weIght babIes and pennatal mortahty (WHO 1986)

4 Imparrrnent m psychomotor development and cogrutIve functIon are among the most lll1portant defICIts
assocIated WIth Iron defICIency (Dallman 1989, Lozoff 1987) wluch will adversely affect scholastIc
performance of our school cluldren and adolescents

5 MaXimal work capaCIty, work output and endurance are ImpaIred m Iron defICIent states (Basta et al
1979 Viten et a11974)

6 ImpaIred bactenCIdal capaCIty and depressed cell medIated Immune response have been demonstrated
In severely anemIC subjects (SnkantIa 1976)

PerceptIons of Adolescent GIrlS on AnemIa

Research on perceptIons of grrls on anemIa m IndIa are scarce SummarIZed below are key perceptIons
of adolescent gIrlS regardmg health, nutrItIon and anemIa as available from recent research studIes m
Vadodara

These studIes were conducted among urban poor adolescent grrls m the age group of 10 to 18 years
usmg qualItative methods such as focus group dISCUSSIOns and open ended m-depth mtervlews (Kanam
1994)

.. Several grrls mentIoned havmg expenenced "kamshaktz" or "kamJon" (weakness) saymg that "kamshaktz"
IS caused by madequate food mtake, frequent illnesses, too much work or "less blood or thm blood or
pale blood" m the body

.. Other symptoms CIted along WIth weakness were trredness (fatIgue), breathlessness, poor appetIte
and frequent Illnesses One grrl saId II Kam khana khate haz to pandurog hota hal" (Eatmg less food causes
aneInla)

Kanani et al. 1'~1



.. For reducmg "kamshaktt", good food (e g green leafy vegetables, fruIts, nulk, meat), strength
gIvmg medlcmes (e g tomcs) from the doctor, or a combmatlon of these measures were
consIdered Important by the grrls

.. FruIts and green leafy vegetables were stated to be Iron nch foods by almost half of the subjects
One-fIfth of the subjects reported non-vegetarIan foods and darry products to be Iron nch

Rationale for RedUCing Anemia In Adolescent GirlS

It IS frequently too late to begm to address anemIa m pregnancy At the start of her pregnancv
the woman IS already anemIC and m the mterval ofbarely 12 weeks representlng the tlme of contact
by the health system and the dehvery of her baby, even an effICIent antenatal care servIce provIder
will fmd It extremely chfhcult to correct, to any sIgruhcant degree, the farrly large pre-pregnancv
Iron defICIt that she IS already suffermg from and, m add1tlon, provIde for her added demands of
pregnancy Therefore, the opportumtles provIded by the preoous years of adolescence should not
be wasted by our health system Programs aImed at Improvmg the health and nutntlonal status of
guls durmg adolescence such as regular supply of uon and folate tablets nght through adolescence
are necessary so that grrls can enter theIr pregnancy WIth no senous Iron defICIency handIcaps
(Gopalan 1989) PerceptIon data also mdlcate that there IS a need to nnpart nutntIon health educatIon
(NHE) to adolescent grrls regardmg anemIa and other nutntIonal problems of especIally adolescents
as well as measures to overcome these problems

Iron Supplementation to Combat Iron DeficIency AnemIa and Improve Health In
Adolescent GIrlS

SupplementatIon WIth mediCmalIron - fohc aod (IFA) tablets can be a pnmary short-term
strategY to combat IDA m adolescent gIrls as It IS hkely to Improve hematlmc status especIally
hemoglobm levels and to bmld Iron stores and reduce morbIdity (BhatIa and Seshadn 1992, SnkantIa
1976)

As shown m FIgure 2, It IS hypothesIzed that Iron supplementatIon to anemIC adolescent gIrlS
WIll show an Improvement m hemoglobm levels and a reduction m anoreXia, leadmg to an mcrease
m food mtake But the food mtake change WIll also be affected by several mtervenmg vanables
such as mcome of fanuly, avaIlable and affordable foods, parental support, and food hkes and
dIslIkes Increased food mtake IS hkely to lead to better growth m grrls However, agam, Impact of
food mtake on growth will also be mfluenced by other mtervenmgvanables such as genetIc mfluence
on growth, morbIdIty and energy expendIture as detennmed by activIty patterns of guls

Most research studIes have determIned the Impact of Iron or IFA supplementation on
hematImc status m children and some m addItion to have also assessed Impact on phYSIcal work
capacIty and cogmtIve functions (Bhatia and SeshadrI 1992, Chwang et al1988) However, there IS
lIttle research eVIdence of the Impact ofIFA supplementation on adolescent growth In a few research
studIes on pnmary and pre-school chIldren, the prOVISIOn of Iron supplements to Iron defICIent
chIldren has been shown to Improve growth

A randoITIlZed double bhnd placebo control Iron supplementatlon trial on 87 Kenyan pnmary
school children (6 to 11 years) recelvmg 150 mg sustamable release ferrous sulphate dally at school
for 14 weeks, showed an Improvement m growth and appetlte (m terms ofboth energy mtake of the
chIld and chIld report of appebte) as compared WIth children recelvmg the placebo In thIS study,
appebte test was conducted for each child by quanbtabvely measurmg the ad hbltum consumpbon
of a ffild-mommg snack In additIon, each subject was asked for a subjectIve assessment of hIs or
her appetite Responses were coded as an appetIte score rangmg from 1 to 5 The volume and the
mean energy content of the maIZe porrIdge consumed at one SItlmg by the Iron treated group was
sIgmfIcantly greater as compared WIth the placebo group The authors concluded that It IS plaUSIble

aCC/MotherCare



Impact of Iron Supplementation
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and likeh that proVIsIOn of Iron tablets to anerruc chIldren results m unproved appetIte whIch m tum
results m Improved growth (Lawless et al1994)

In another study m Vadodara on anerruc chIldren of ages 3 to 5 years, growth performance of the
chIldren supplemented WIth Iron was found to be supenor to that of anerruc placebo treated cluldren, as
mdlCated by a better weIght gam and a sIgmfIcantly hIgher weIght-for-height (BhatIa and Seshadn 1992)

In a double blmd study on the effect of oral Iron supplementatIon on blood Iron levels and phYSICal
growth m 119 rural IndoneSIan school chIldren 8 2 to 13 5 years age, Chwang et al (1988) mdicated that
treatment WIth 10 mg ferrous sulphate/kg/day for 12 weeks resulted m a sIgmficant unprovement m
anemIC subjects' hematolOgIcal status, growth velOCIty and level of morbIdIty

In VIew of thIS, It IS worthwhIle to explore If Iron supplementatIon can lead to unproved growth m
adolescent gIrls, especIally m the pubertal phase of 10 to 15 years Further, IS the Impact dIfferent m
anemlC and non-anemIC gIrls?

Kanani et ai, 1!!1



Weekly versus Dally IFA Supplementahon

Poor complIance because of the related gastromtestmal sIde effects of medlcmal Iron IS commonh
Cited as an Important constramt lImItmg the success of Iron supplementatIon By gIVmg Iron supplement~

less often as compared to once daily, any decrease m absorbed Iron resultmg from a lower total dose wIll be
offset by ellmmatmg the mlubitIon m absorptIon from Iron gIVen on the prevIOus day In addItIOn,
complIance ffilght be lffiproved by reducmg the sIde effects of Iron WIth less frequent admm1stratIon (Cook
and Reddy 1995)

In a study by Berger et al (1997), the effiCIency of a weekly and 5 day per week Iron supplementatIon
regImen was assessed agamst a placebo control through a double blInd trIal m aneffilC school chIldren (3 to
8 years old) hvmg at lugh altItude m BolIVIa A dose of 3 to 4 mg of elemental Iron per kg body weIght, one
day per week or 5 days per week, was supplemented for 16 weeks Increase m hemoglobm was not found
to be sIgmfIcantly dIfferent between the two supplemented groups (weekly group 152±0 69 gldl and 5
davs/week group 1 86±111 g/dl) but was lugher than m the placebo group (0 05±0 71 gldl) Thus, m thIS
study weeklY Iron supplementatIon was found to be as effIcacIous m lffiprovmg Iron status and correctmg
moderate IDA as dally Iron supplementatIon

Iron SupplementatIon to Girls through the School System

There has been a steady mcrease m the school enrolment rates of girls m indIa (UNICEF 1994)
A.ccordmg to Gopalan (1989), reachmg adolescent grrls m theIr cluldhood has notbeen completely successful
However gIrlS can be reached m the school durmg theIr pre-adolescence and adolescence penod The
school system may be cost effectIve and feasIble for lffiplementmg mterventIons for adolescent gIrls as It
offers a captIve group' for school health programs WhICh are meant for lffiprovmg the health of the school
chIldren The support of parents, school teachers and grrls themselves can be enlIsted to delIver Iron
supplements

In VIew of the fact that about 80% of the adolescent growth m terms of weIght and heIght gam takes
place durmg the pubertal growth spurt at 10 to 15 years (SrikantIa 1989), and also that prlffiary schools
cater to thIS age group of the younger adolescents, It IS worthwhIle to explore lffipact of Iron on growth
among school gomg gIrls In urban areas, a SIgnIfIcant number of gIrls would also be acceSSIble through
secondary schools If Iron supplementatIon through the school system succeeds m lffiprovmg growth, It IS
lIkely to be more cost effective than commumty based mterventIons

ThIS report descnbes two studIes whIch sequentially followed one another The fIrst reported m
SectIon 1 was a slum based study on adolescent gIrls m whIch IFA supplementatIon trIal was gIven for 3
months and the second, Section 2, was a school based study wherem weekly IFA supplements were gIven
to adolescent gIrlS for 6 months These two studIes had dIfferent experlffiental deSIgns and were not
planned as a dally versus weekly IFA tnals Nevertheless, both have yIelded mterestmg comparative data
In terms of response of gIrlS to dally or weekly supplements, and m terms of logistIcal dIfferences of
commumtv based versus school based studIes

In both studIes, the Masters and Doctoral Program students of the Department of Foods and Nutrlbon,
M 5 Umverslty of Baroda, who were workmg under Dr Kanam's gUidance, were actIve partIcIpants
throughout, from data collecbon to data management and wntmg up TIus team work ennched the research
expenence of all mvolved

aCC/MotherCare
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SECTION I

IMPACT OF IFA SUPPLEMENTATION ON
ADOLESCENT GROWTH OF URBAN POOR

GIRLS IN VADODARA

. Kan:ani et :al. 1!!'-
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Does Datly IFA Supplementabon Improve Growth Of Adolescent GIrls In Urban
Slums'

SIte of the Study and Sample Selecbon

ThIs study was earned out m three slums of Vadodara, where commumty development programs
are lffiplemented by the Baroda CItizens Council (BCC) All grrls falhng wlthm the age range of 10 to 18
years, who were willmg and available dunng the study penod were enrolled, gIvmg a sample of 203 gIrlS

SoclO-Economlc ProfIle of the Subjects

The queshonnalre used to collect tills mformahon IS given m AppendIx 1A As Table 2 mdlcates,
more than half of the subjects were HIndus Almost half of the grrls' faInJ.hes had a per capIta mcome
between Rs 201/- to 400/-1 per month, reflectmg therr poor econOInlC status

Table 2 SoClO-Economic Cl1&racterfShcs OfThe Subfects (N= 203)

CharactenstIcs %

ReligIOn
+ Hmdu 56
+ Muslim 44

School status
+ School gomg 83
+ Dropouts 17

Average famJly size
+ 4 - 6 members 67
+ >6 members 33

Per capita IOcome/month (Rs )
+ s200 24
+ 201 - 400 55
+ 401 - 600 18
+ >600 3

Father's education
+ Illiterate 13
+ Primary schoolmg 62
+ Above primary schooling 25

Mother's education
+ Illiterate 43
+ Primary s~hoolmg 52
+ Above primary schooling 5

Father's occupation
+ ServIce 40
+ Self employed 51
+ Labourer (on dally wages) 9
+ ProfeSSiOnal or busmessman -
+ Others (expIred retired agriculture) -
Mother's occupation
+ HousewIfe 70
+ Others (maId cook small scale busmess etc) 30

I 1$ = R;, 4200 (August 1998)
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A maJontv of the subjects (83%) were school gomg, wlule 17% were dropouts, mostly because they
were not mterested m further studIes, wlule a few had to work to supplement the farruly mcome (e g as
maId servants), as stated by them

A famIlIar pIcture of poor schoolmg and lack of econonuc productiVity among mothers m contrast to
the better education among fathers was seen m thIs study About half of the mothers were I1lJterate (43%)
whereas two-tlurds of the fathers (62%) had undergone prunary schoolmg

A maJonty of the fathers were self employed (91%) as labourers, lorry owners, nckshaw dnvers and
petty shop owners, whIle a maJonty of the mothers (70%) were houseWives

The poor SOCIo-econOmIC background of the subjects was also reflected through theIr household
charactenstIcs MaJontv of the houses (66%) were of the senu-pucca type 1 e bnck/cement walls WIth tin
roof and tIle floormg More than half of the fanulIes (62%) had toilet facilities Withm the house wlule open
aIr defecation was reported by 28% of the subjects and remammg 10% usmg cornmon toilets m the
commurutv MaJonty of the families depended on external source of water lIke cornmuruty taps and hand
pumps and had open dramage

Expenmental DeSIgn

The three slums mc1uded m the study were very slIDI.1ar WIth regard to housmg condItions, water
supph and samtatIOn and SOCIo-eCOnOmIC charactenstIcs of faffilhes To ensure that sample SIZe of
expenmental and control groups IS slIDI.1ar, It was deCIded to mclude gIrlS of the larger slum (Slum A) as
one group (N=101) and those m Slum B and Slum C as the other group (N=102) Through random allocanon,
51urn A"'" as m the expenmental group and Slum B fell m the control group Table 3 shows that there were
no ~lgruncant dIfferences between the groups WIth regard to mean body mass mdex (BMI) and hemoglobm
(Hb) le\els

TCIble 3 I Mean Hemoglobin And Body Mass Index Of

I Experimental And Control Groups
I Indicator Expenmental Group Control GroupI
I Mean ±SE Mean ±SEI n n

10 -14 Years

Hemoglobm (g/dl) 75 1080 0117 78 10 93N~ 0135
Body Mass Index 81 1410 0202 89 14 08N~ 0217

15 18 Years

I
Hemoglobm (g/dl) 16 1116 {) 289 11 10 75NS 0336
Body Mass Index 20 1709 0507 13 17 48N~ 0909

.." Non Significant

For ethlCal reasons It was deCIded to exclude all severely anemIC grrls (Hb < 7 g/dl) from the study
atter gl\ mg them Iron tablets However, none of the gIrls was severely anemIC ill thIs study

The expenmental deSIgn IS gIVen m FIgure 3 In the pre-mterventIon phase, assessment of nutntIonal
~tatu~ ~0C10-eCOnOmICstatus, dIetary mtake and anemIa related perceptIons of adolescent guls were studIed
HI~ton of anoreXIa was taken, usmg a checklIst of questIons, as descnbed later m thIs section

In the mterventIon phase, the expenmental group was supplemented one tablet, daily for 3 months,
elCh tablet contammg 60 mg elemental Iron and 0 5 mg folIc aCId (Beryl Labs, MumbaI) The control group
Y\ a~ gIven dlCalclUm phosphate placebo tablets produced by Locost PharmaceutIcals, Vadodara, m the
same regime leI tablet per day for 3 months

Post-mterventIOn nutntIonal status assessment was carned out on both groups usmg the same
methodologv as at baselme WeIght, heIght and hemoglobm were measured and hIstory of anoreXia was
taken
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Expenmental Design of Slum Study

/'DaHyfur3montm

Urban slums of Vadodara

Adolescent grrls m the age group of 10-18 years
(n=210)

~
.. Nutnbonal status assessment

(a) Anthropometry (n=203)
(b) Hem.oglobm (n=I80)

.. History of anoreaa (n=2D3)

.. Food mtake frequency (n=l00)

/' ~ ControlGroup
(n=102)

~
Placebo Thblets

~

Expenmental Group
(n-101)

~
Iron Supplementabon

(60 mg elemental J,l'On +
05 mg fohc aod)

it
Da1ly for 3 months

Post Intervenbon Nutnbon Status Assessment
(Height, Weight, hemoglobm and

lustoryof anorexaa)

Descnpbon of Methods Used for Data Collecbon

Table 4 summanzes the mdlcators and methods of data collectIon employed m thIS study

Table 4 Indicators And Tools For Data Collection

Indicators and Methods Sample Size

1 Soao-econonuc status usmg structured quesbonnarre 203

2 Anthropometry

+ Weight-far-age
+ Height-far-age
+ Body Mass Index 203

3 Blood hemoglobm by cyanmethemoglobm method 203

4 DIetary mtake by food frequency method 100

5 HIstory of anoreXia

+ ChecklIst 203
+ Ratmg scale 203

6 Percepbons of grrls usmg a semI-structured quesbonnarre 30
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Assessment of nutntional status

Anthropometnc measurements of heIght and WeIght of all subjects were based on standard techruques
and compared to NCHS standards Body mass mdex (BMI), wluch mchcates current nutntIon status
was then calculated and was compared to reference standards gIVen by Must et al (1991)

Hemoglobm level m blood wluch IS a bIOchenucal mdex for detection of anenua was carned usmg the
Cyanmethemoglobm method

Food and nutnent Intake

Frequency of consumption of protective foods was obtamed usmg the food frequency method. The
subjects were asked to report therr usual frequency of consumption of each food Item (e g daily, weekly,
monthly consumption and so on) from a hst of foods The focus was on usual mtake of Iron and
vitamm C nch foods

HIstOry of anoreXIa

AnoreXia IS a symptom assocIated WIth Iron dehaency anenua If anenuc grrls tend to hav~ a poor
appehte, It IS lIkely that theIr food mtake will durumsh, leadmg to a deletenous effect on theIr growth

In tlus study, self report of appetite usmg a 'check1lst' of questions to help grrls correctly report If they
had a poor appetite or not was used The responses were scored and later added to arrIve at a composIte
score whIch reflected a poor or a good appetite (AppendIx 2A) Further, a 'ratmg scale' wluch IS a ten
pomt scale, was used to assess the degree of anoreXia as perceIved by the subject The grrls assIgned a
score on a ratIng scale rangmg from 1 to 10 whIch represented theIr feelmg of hunger Accordmg to
them, lower the score, poorer was the appetite

5 PerceptIOns regardIng health, nutnbon and anenua

A semI-structured mterview schedule was used to elICIt perceptions of grrls through mchvidual
mterviews (AppendIx 3A)

Data Management and Analysis

Most of the textual data were entered m MS Word For quahtatIve analysIs data retreival was done
usmg DT Search Data collected were categonzed and summarIZed For quantitatIve analysIs, numenc
data were entered m VIsual FoxPro (VerSIOn 3 0) and analySIS was done by EPI Info (VerSIOn 6 0)

History of AnoreXIa

The mean anoreXia scores from the checklIst were calculated for all the subjects and for anenuc and
non-anenuc gIrls A smular calculation was done for the scores obtamed from the ratmg scale

To assess the llTIpact of Iron supplementation on anoreXia, the mean scores of appetite were compared
between the experllTIental and the control groups (overall anenucs versus non-anenucs) before and after
the mtervenhon Percentage grrls anoreXiC m the expenmental and control groups were compared, usmg
cut off values as given on next page

Method AnoreXIc Non-AnoreXIc

ChecklIst 4,5,6 7,8
RatIng Scale 1 t04 5to 10

The students 't' test and clu-square test were applIed to test the slgruhcance of dtfference as regards
appetIte scores between the anenucs and non-anenucs



Results
BASELINE NUTRITIONAL STATUS OF THE SUBJECTS

1 Anthropometric Measurements

Height-for-age

Table 5 mwcates that overall, as many as 52% of the subjects were stunted (height-for-age below
90% of the norms) The prevalence of stuntmg vaned from 11% to 64% In pamcular, grrls m the
age group of 10 to 13 years, showed a lugher prevalence of stuntmg than the older grrls FIgure 4
presents the dIStance curve of height-for-age m wluch It IS eVIdent that the present subjects are
consIStently well below the growth curve of the affluent Bombay grrls (NFl 1989) and the NCHS
standards

Table 5 Helght-for-Age Data Of Present Subjects Compared With
NCHS' Standards (N=203)

Age n Height % NCHS Standard %Gllls
(Years) (ems) With Height

Below 90%
Standard

Mean ::tSE Mean ::tSE

10 50 125 73 089 89 063 60
11 43 13123 130 88 081 60
12 33 13753 100 89 065 64
13 27 14147 157 89 099 48
14 17 14724 1.22 91 060 35
15 17 14834 153 91 094 41
16 9 15185 203 93 1.24 11
17 5 14994 146 92 089 20
18 2 15615 145 95 088 0

1 Nahonal Center for Health Stahshcs (1983)

Flgure 4
Height Profile Of SUbjects As Compared To The

NCHS' Standards And Affluent Bombay Girls (NFl 1989)
170 -r------------------------,
160

150
E
~
:E 140
Cl
CD
J: 130

120

-t- Present
....- NCHS5th
-- NCHS50th
___ Nfl (1989)

17 18
1 Percentile (5th 50th)

14 15 16
Age (Years)

131211
110 +---+--t---+----t--+---+--t---+-----I

10

IiCC/MotherCare



Welght-for-age

As seen m Table 6 weIght dehats were seen m all age groups Overall, a lugh proporbon of the
subjects (85%) had below normal weight-for-age The mean weIght of the grrls ranged from 60'}o
to 76% of the NCHS standards As m the case of heIght, the weIght profIle shows that
undernutnbon was more pronounced m 10 to 13 year old grrls FIgure 5 represents the dIstance
curve of weight-for-age data of the present subJects where It IS clear that, the weIght curve of
present dISadvantaged grrls was far below the NCHS curve and that of affluent Bombay grrls
(NFl 1989)

Table 6 Welght-for-Age Data Of Present Subjects Compared With NCHS1
Standards (N-203)

Age n WeIght % NCHS % GIlls % GIrlS
(Years) (Kgs) Standard Under- Severely

Nounshed2 Under-
Nounshed3

Mean ±SE Mean ±SE

10 50 2078 040 60 116 96 58
11 43 2339 070 60 178 91 60
12 33 2684 068 61 155 100 45
13 27 3115 145 65 300 82 44
14 17 3558 122 68 233 88 18
15 17 3697 180 67 327 82 29
16 9 3944 139 70 245 89 11
17 5 4290 291 76 514 40 -
18 2 4025 194 74 726 100 -

J National Center for Health Statistics (1983)
Weight below 80% of standard

3 Weight below 60% of standard

Weight Profile Of SUbjects As Compared To
The NCHS1 Standards And Affluent Bombay Girls (NFl 1989)
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The maXlllmm mcrement m heIght took place at 11 5 years, wluch IS a year later as compared to
affluent Bombay guls (NFl 1989) and NCHS standard The average mcrement m heIght was 63
cm MaXImum mcrement m weIght took place at 12 5 years, 2 years later than that seen m affluent
Bombay grrls
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The mean age at menarche m the present subjects was 13 years, wluch was a year later than the
age at wluch PHV took place By the age of 14 years, above 90% of the subjects had attamed
menarche

Body Mass Index (BMI)

Little IS known regardIng specmc BMI values m adolescence and therr relabon With concurrent or
future nsk, or response to mtervenbons (Oms and HabIcht 1996) The recommended cut-off values
for BMI-for-age m adolescence, have been pubhshed by Must et al (1991) and are used m thIS
study

AccordIng to BMI, more than half of the grrls (59%) were undernounshed (BMI below 80% of the
standard) As eVIdent m Table 7, grade ill chromc energy defiCIency was present m as many as
87% of 10 to 13 year old grrls

The BMI profile (FIgure 6) shows that the BMI values were below the reference standards

Table 7 Body Mass Index (BMI) Data of Present SUbjects (N=203)

Age Chromc Energy Deftclency %
(Years) GIrls Below

Grade 11 Grade 112 Grade 111
3

Normal4

BMI
n % n % n %

10 0 0 1 2 49 98 74
11 0 0 2 5 41 95 77
12 0 0 3 9 30 91 52
13 1 4 3 11 17 63 56
14 3 18 2 12 10 60 35
15 4 23 4 23 6 35 41
16 3 33 2 22 2 22 22
17 2 40 1 20 1 20 20
18 0 0 0 0 0 0 0

'BMI 17 185
2

BMI 16-17 3 BMI < 16
'Below 80% of reference standard (Must et all991)

Body Mass Index Of Subjects
Compared With Reference Values'

..

-+- Present
__ Reference Standard'

12 13 14 15 16
Age (Years)

17 18
, Must et at (1991)

Summmg up, about half of the gIrls were stunted and above 40% of the gIrlS were currently
undemounshed as eVIdent from BMI values It IS disconcerbng that severe undemutnbon (weIght-for
age <60% standard) was seen m about a thIrd and grade ill chromc energy defiCIency m about 80% of the
guls studIed There appears to be a close assoclabon between undemutnbon and aneInIa, as the present
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anenuc subjects tended to have a lugher prevalence of undernutnhon as compared to theIr non-anenuc
counterparts (FIgure 7)
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Flgure 7
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2 HemoglobIn Status

The mean hemoglobrn level of 10 to 18 year old gIrlS was low, 108 g/dl Overall 81°;;, of the gIrls were
anemIC (Hb<12 g/dl) Severe anenua (Hb<7 g/dl) was not seen (Tables 8 and 9)

Tab[e 8 Prevalence Of Anemia Amongst The Present
SUbjects (N=180)

Age Group Hemoglobm Anemic Subjects
(Years) (gldl)

Mean ±SE 1
% - 0/0n n

1014 109 009 89 58 125 82
15-18 109 022 14 52 21 78
10 18 109 008 103 57 146 81

I Hb < 11 g/dl
Hb < 12 g/dl

Kanani el al. 1!!l1



Table 9 Severity of Anemia Amongst the Present
Subjects

Age Severe1 Moderate
2

Mtld3 Nonna]·
Group
(Years)

n % n % n % n %
10-14 0 0 75 49 50 33 28 18
15-18 0 0 11 41 10 37 6 22
10-18 0 0 86 48 60 33 34 19

lHb <70g/dl z Hb 7-109g/dl
3 Hb 11119 g/dl ' HbD12 0 g/dl

3 Frequency of Intake of Selected Foods

The staple cereals of the subjects were nce and wheat BaJra and maIZe were also consumed on a
weekly or fortnIghtly basIs by 11% and 25% of the subjects respectIvely

Greengram (whole) and redgram dhal (splIt pulse or legume) were the most frequently consumed
pulses More than one-thIrd of the subjects (40%) consumed dhal only once m 15 days

The frequency of consumptIon of selected Iron and vitamm C nch foods as elIcIted by the subjects IS
shown ill Table 10 About half of the subjects consumed nce flakes I daIly usually m the fonn of 'Chwda'
or 'Batata Poha' (a salted breakfast snack made of nce flakes) Although green leafy vegetables and
fruItS were reported to be health promotIng foods by the grrls, the frequency of consumptIon of these
foods was less Fenugreek leaves were most frequently consumed among the green leafy vegetables

Among the vitamm C nch fruIts, tomatoes were most frequently consumed, usually as salads, ill

vegetables or dhal Potatoes fanned a staple part of the dIet, bemg consumed dally by almost 80% of
the subjects Unfortunately, the tradItIonal method of cookmg these foods at hIgh temperature IS
lIkely to destroy m large measure the vitamm C present m them

FruItS were usually consumed on days when the grrls fasted2, whIch was usually a weekly fast MIlk
was taken mamly m tea MIlk products lIke ghee (clanfIed butter) and butter were consumed rarely by
most of the subjects Curd, however m small amounts, was consumed on a weekly baSIS

About one-fIfth of the grrls consumed beef, egg and mutton weekly while one-thIrd of the grrls consumed
these foods once ill a fortnIght

4 HIstOry of AnoreXia

One symptom assocIated WIth Iron defiCIency IS loss of appetIte or anoreXia There was a statIstIcally
sigruflCant dIfference between the mean anoreXia scores of the anemIC and the non-anemIC gIrls, that IS
the anemIC gIrlS obtamed lower scores (more anoreXiC) (Table 11) Thus, 72% (mean of checklIst and
ratmg scale) of the anemIC grrls perceIved themselves to be anoreXiC as agamst 30% of the non-anemIC
guls (Table 12)

The processing of nce to nce flakes In Iron vessels adds Iron to the flakes whIch IS contaminant Iron and may not be
entirely blOavaIlable

Fasting IS usually done for rehglOus reasons and means haVing one meal In a day and haVing frwts, mIlk or other
speCial foods (e g sago, potato etc) for the other meal

aCC/MotherCare -



Table 10

Tabfe II

Habitual Intakes Of selected Iron And Vitamin C Rich Foods -
Food Frequency Data (N=100)

Frequency Of Consumpbon Of Selected Foods ('Yo Response)

Name Of Foodstuff Dal1y 3-4 1-2 Once In Once Rarely
T1IIIes T1IIIes 15 Days InA

a week a week Month

Cereals
RIce Flakes 51 18 16 2 13

Green Leafy Vegetables
Amaranth - 1 6 38 10 42
Bathua - - 3 12 4 81
Fenugreek 2 12 49 14 23
Mmt 1 2 22 7 68
Spmach - - 5 45 12 38
RaddlSh leaves - 4 42 11 43

Other Vegetables and Fruits
Carrots - 2 27 32 50
Cauhflower 3 30 46 11
Parwar - - - 29 20 51
Coconut (Fresh) - 1 18 19 5 57
Groundnut 6 10 29 28 1 26
Gauva - 4 7 38 51
Tomato 20 43 33 2 1 1
Wood apple 4 2 5 7 17 62
Zlzyphus 3 5 8 17 65

AmmalFoods
Beef 1 2 13 9 3 72

Egg 2 1 19 23 8 47
Mutton 2 19 20 6 53

Others
Sago 2 23 24 7 44

I Appetite Scores of AnemiC Versus Non-Anemic SUbjects (N= 180)
I
I

I

I Indicators Of AnemIC SubJects l Non-Anemic Subjects
I AnoreXIa Mean ±SE Mean ±SEn n

1 Mean score •
from Checklist 103 557 0111 77 665 0113

2 Mean score •
from Rabng Scale 103 439 0209 77 597 0265

I 1 Hb cut off 11 g/dl

I
By Student t test
SlgmfIcant p< 001
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Table 12 Percent AnemIc And Non-Anemic SUbjects Who Perceived Themselves
To Be Anorexic (N: 180)

Indicators Anemic Subjects Non-Anemac Subjects

Of AnoreXia AnoreXic Non-AnoreXic AnoreXic Non-AnoreXic

n % n % n % n %

Checkhsf 86 83 17 17 29 38 48 62"
Rabng Scale' 63 61 40 39 16 21 61 79"

I
Hb cut off 11 g/dl,
AnOrexIC 456 Non-AnorexIc 7, 8,
AnoreXIc lto4 Non-AnorexIc 5 to 10

By Clu-Square test
.. Slgmf1cant at p< 001

5 Prevalence of MorbidIty

When asked to elaborate regardIng the health problems expenenced, the grrls mentIoned morbIdIties
such as fever, cold, cough, headaches, VOInlhng and diarrhoea The treatment sought for mmor illnesses
stated above mcluded selfmemcatIon such as takmg 'Crocm' and 'Stopache' tablets (local brand names
of pam killer tablets) or a VISIt to the doctor LIme Jwce was consIdered to be an effectIve home remedy
forvormhng

When asked to recall If they had suffered from any morbIdity epIsode durmg the past 15 days, about
one-thIrd reported cold and fever, and a few mentIoned malana or headache AmaJonty (60%) resorted
to self memcanon lIke 'Crocm', wlule 40% vISIted the doctor

6 PerceptIons of the Subjects Regarding Health, Nutnhon and AnemIa

The perceptions of the grrls regardIng nutrItIon, health and aneInla as obtamed from the seffil-structured
mdividual mterviews are presented m Table 13

6 1 Responses of the subjects on health and diet

A maJonty of the grrls (70%) belIeved that therr health was satIsfactory, wlule about one-thIrd felt
otherwIse because they felt weak or fell SIck frequently As one grrl mentioned,

IfMam aksar bzmaar rahtz hoon If
(I frequently remam sIck)

The guls conSIdered themselves to be healthy If they dId not fall SIck often (62%), dId household
or other work WIthout trrmg (48%) and consumed a good met FruItS and green leafy vegetables,
were stated as health promohng foods by almost half of the subjects, wlule about one-thud felt
that Imlk and ghee or wheat and dhal make one healthy A few reported meat, fIsh and poultry as
foods gIvmg health To quote a grrl,

IfPhal aur bhaJl hame rog se bachate ham "
(Frwts and green leafy vegetables protect us from dIseases)

These foods were belIeved to mamtam health by half of the subjects (43%) as they gave energy
and by protechng from disease accordIng to a few subjects (13%) In order to explore If grrls
perceIved health promOhng food::. as dIfferent from 'a nutntIous met' they were asked to also
explam what they understood from the term 'nutrItIous diet'
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A maJontv of the grrls agam stated vegetables, frwts, energy gIVIng foods and non-vegetanan
foods as nutnnollS (smular to health gIvmg foods) Interesbngly, a nutnbollS met was also beheved
to be one that mcludes only home cooked foods, or one that has a vanety of foods As one gul
saId,

"Ghar ka banaya khana hz paushtzk hota ham "
(Only home cooked food 15 nutnbous )

The suggesnon given by the subjects to lIDprove the health of a 'weak grrl' mcluded, take large
quanhtles of food, vegetables and fruIts and non-vegetanan foods One-fIfth of the grrls stated
that a VISIt to the doctor and takmg memcmes willlIDprove the health of a 'weak grrl'

6 2 Responses of the subjects on menstruahon and health

About half (47%) of the subjects had attamed menarche From amongst these, a maJonty (49%)
reported 14 years as theIr age of menarche, wlule 29% reported 13 years

As Table 13 further shows, only one-fourth of the gIrls assOCIated menstruahon WIth health Of
these three-fourth felt that menstruahon lIDproves health, wlule one-fourth felt that menstruabon
worsens health To menhon what two gIrls saId,

"Kharab khoon nzkal Jata ham to accha lagta ham "
(After the bad blood IS dIscarded we feel IDce )

IIPoore shareer mam bahut dard hota ham "
(My whole body pams a lot)

About half of the gIrls were not aware as to why menstruabon occurs One-thrrd felt It IS a natural
event, one-fIfth felt that It helps to remove 'bad blood' from the body and a few beheved that It
helps to conceIve a cluld The gIrls could not elaborate further

Stomachache and bodyache were the most common problems faced due to menstruabon When
asked about the phySIcal changes whIch took place m theIr body after menarche, a maJonty of the
gIrls reported an mcrease m heIght and weIght Breast development was reported by 36% of the
gIrlS

6 3 PerceptIons of the girls regardIng anemIa

The commuruhes where the study was conducted have been penochcally receIvmg nutnbon health
educahon from the voluntary agency Baroda CItIzens Counal Adolescent grrls also have receIved
health messages mcludmg aneIDla m the past

As eVIdent from Table 13, 60% of the grrls had heard about aneIDla or "Pandurog" (the GUJarah
term) One-fIfth of the gIrls reported pallor of eyes and naIls as a symptom of aneIllia "Kamshaktz'
or KnmJon" (weakness), loss of appehte, pale thm blood and occurrence of frequent illnesses
were the other ways m whIch aneIllia was descnbed To menbon what one gIrl Said,

IILohz paanz paanz thaz Jaaye "
(Blood becomes hke water)

The causes of aneIllia were stated to be madequate food mtake, frequent Illnesses and poor mtake
of VItamms As one gIrl Said,

"Kam khana khate ham to pandurog hota ham "
(Eatmg less food causes anemia )

When asked If they were aneIDlC, about half beheved that they were not, wlule 43% felt that they
were aneIDlC Most of the grrls reported that It IS necessary to treat aneIDla or"KarnJorz" (weakness)
One gIrl menhoned,

K'In~ni et ~I. 1!l!'



"MuJhe bahot kizrnJon lagtl ham aUT zske lzye dava khaam chahzye "
(I feel very weak and for thIs I should take medlcme )

About half of the subjects (43%) stated that anenua can be cured by mcreasmg the quanhtv of food
consumed The remammg felt that anemla can be treated by a VISIt to the doctor and takIng
medIcmes

A few who had consumed"Shaktz m gall" (IFA tablets) m the past reported that the tablet made
them feel more energehc, Improved theIr appehte and reduced the frequency of illness These
tablets were probably prescnbed to them by physiClans or gIven by Baroda CIhzens CouncIl
workmg m that area

FruIts and green leafy vegetables were stated to be lton nch foods by almost half (43%) of the
subjects One-fIfth of the subjects reported non-vegetanan foods and darry foods to be Iron nch

Table 13 Perceptions Of Girls Regarding Health, Nutrition And Anemia (N= 30)

PerceptIons % Response

Health and NutntIon

• Health of self
Sabsfactory 70
Unsabsfactory 30

• Reasons gIven for bemg healthy
Does not fall sick often 62
Is able to work Without feehng bred 48

• Reasons gIven for not beIng healthy
Feels weak 67
Falls sIck often 33

• As compared to gIrls m good health, gIrls m poor health -
Fall sick often 50
Feel bred most of the bme 27
Eat less 13
Aremacbve 10

• Treatment sought dunng Illness m general
No treatment usually sought 33
Self medIcabon (e g tablets-pamkIllers) 23
Home treatment (e g hme JUIce for nausea and vomlbng) 23
VISit to doctor 23

• Health gIvmg foods
FrUits and green leafy vegetables 43
MIlk and ghee (clarIfied butter) 30
Wheat and dhnl (spht legumes and pulses) 30
Meat, fIsh and eggs 27
Does not know 13

• Above foods mamtam health by
Glvmg energy to do work 43
Protecbng agamst diseases 13
Does not know 46

+ A balanced nutntIous dIet IS
A diet that gIVes energy 13
FrUits and green leafy vegetables 10
Non-vegetanan foods 10
VarIety of foods 17
Plenty of foods 13
Home cooked food 13
Does not know 23

• To Improve the health of a weak gIrl
GIve frUIts and green leafy vegetables 17
GIVe non-vegetanan foods 13
Encourage her to eat lots of food 13
Take her to doctor and gIve tomcs 20
Does not know 27
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Tabfe 13 PerceptIons % Response

MenstruatIon
.. Age of onset of menarche (those who had attamed menarche)

11 years 7
12 years 7
B~n ~

14 years 49
15 years 7

.. Whether any relatIonshIp eXIsts between health and menstruatIon
Yes 29
~ ~

Does not know 14
.. If yes, how?

MenstruatIon Improves health 75
MenstruatIon worsens health 25

.. Reasons why menstruatIon occurs
It removes 'bad blood from the body 21
It IS a natural event 29
It helps to conceIVe 14
Does not know 43

.. Problems expenenced dunng menstruatIon
Stomachache 43
B~K~ ~

No problem 57
.. Changes notIced m self after menarche

Increase m heIght and weIght 71
PhySIcal development (breast development) 36
No change 29

AnemIa
.. Aware of the term AnemIa or " Pandurog"

Yes
No

.. Symptoms of anemIa
Eyes and naIls are pale
Weakness
One does not feel hungry
Pale thm blood
Frequent Illness
Does not know

.. Causes of anemia
Inadequate food mtake
Illness
Low mtake of vltamms
Does not know

.. Are you anemic?
Yes
No
Not sure

.. Is It necessary to treat anemia?
Yes
No
Does not know

.. Treatment for anemia
VISIt doctor
Take medicme
Eat more food
Does not know

.. Aware of Shako nJ golE (lFA tablets)
Yes
No
Does not know

60
40

23
20
13
10
17
27

40
13
13
27

40
53

7

90
3
7

20
27
43
10

80
17
3
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Perceptlons

• Perceived benefits of II Shakb nlgoll'
Gives energy
Improves appetite
Reduces Illness
Does not know

• Iron nch foods are
Fruits and green leafy vegetables
Meat, fIsh and eggs
Dairy foods
Does not know

% Response

29
14
14
43

43
20
20
17

Note Due to multiple responses, per cent values may add up to more than 100

FeaSIbIhty of the InterventIon and Subject Co-operatIon

Iron tablet supplementanon 15 a feaSIble mtervennon from the pomt of VIew of ItS low cost (Rs 4 50
per 100 tablets) and relanve ease of adffilllistranon In the present study, the grrls were gIven sachets
contanung 15 tablets and were asked to consume one tablet daily The sachet was replerushed even
fortnIght The gIrls reported a very mgh level of comphance- 90% of the grrls consumed an average of
more than 85 tablets and m fact made several requests that the tablets be connnued after the mterventIon
was over, pnmanly because they felt an lffiproved sense of well bemg, felt more hungry and energenc As
one gIrl saId,

"Aap abhl goll dene kyon nahl atte ?"

(Why don't you come to gIve us tablets now?)

However, to make such an mtervennon sustamable and ongomg, vanous dlstrlbunon strategIes,
such as enlIstIng the co-operanon of adolescent grrls' groups or through ongomg health programs need to
be explored
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Impact Evaluation of The Iron supplementation
Intervention

HemOglObin Levels

As Table 14 reveals, there was a stausucally Slgruflcant mcrease m the hemoglobm level of the
experImental group (1 7 g/dl) as compared to the control group, wmch showed a slIght decrease m
hemoglobm level Inboth younger and older age groups, the experImental group subjects had slgruncantly
lugher hemoglobm mcrements than control group subjects Wlthm the experImental group, the younger
subjects had lugher mcrements, perhaps because therr IDlual hemoglobm level was lower

Tabfe 14 Mean Change In Hemoglobin Levels (gldl) In The Expenmental And Control Groups
After Intervention

Expenmental Group Control Group

IndIcator N ImtIal Fmal Mean N ImtIal Fmal Mean

1

Mean Mean Change Mean Mean Change

I ±SE ±SE ±SE ±SE ±SE ±SE

1014 Years 75 1080 1265 1840 78 1093 1086 -0075*
±0117 ±0087 ±O 111 ±O 135 ±O 122 ±0034

1518 Years 16 1116 12.29 1.230 11 1075 1060 -0149*
±0289 ±0203 ±0049 ±0336 ±0282 ±O 109

1018 Years 91 1087 1261 1734 89 1091 1082 -0084*
I ±O 111 ±0081 ±O 111 ±O 125 ±0113 ±0033

• By students t test (Expenmental vs Control) SIguubcant p< 001

In the expenmental group, the hemoglobm mcrement was more pronounced m the aneffilC subjects
(2 22 g/dl) after Iron supplementabon as compared to the non-aneffilC subjects (1 08 g/dl) as eVIdent from
Table 15 The aneffilC and non-aneffilC grrls m the control group showed lIttle change m hemoglobm level
after mterventlOn

Tabfe IS
i

Mean Change In Hemoglobin Levels (gldl) Among Anemlcs1 and Non-Anemlcs In The
Experimental And Control Groups After Intervention

ExperImental Group Control Group

IndIcator N Imbal Fmal Mean N Imbal Fmal Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE ±SE ±SE

Anemlcs1 53 1013 1235 222 50 1004 1009 ±0038*
±0093 ±O 105 ±O 122 ±0097 ±O 101 ±0031

Non-Anemlcs 38 1187 1298 108 39 1203 1179 -0.210*
±0075 ±O 102 ±0094 ±0094 ±086 ±0055

Overall 91 1087 1261 1734 89 1091 1082 -0084*
±O 111 ±O 081 ±O 111 ±0125 ±O 113 ±0033

J Hb cut off 11 g/dl
• By students t test (Expenmental vs Control) Slguubcant p< 001
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FIgure 8 shows that there IS a marked sluft to the nght m the frequency dIStnbubon curve of the
expenmental group after mtervenbon whIch IS not eVldent m the control group ThIs mdtcates that the
hemoglobm values of most of the expenmental group subjects Improved after mtervenbon whIle those of
control group dId not

Flgure 8 Frequency Distribution Curve Of Hemoglobin Values
Before And After Intervention
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Anorexia

The Iron supplementabon mtervenhon sigrufIcantly Improved appebte as eVIdent from Table 16
The appehte scores were obtamed from both the checklIst and the rahng scale methods (as explamed m the
earher sechon and m AppendIX 2A) These scores sIgmftcantly Improved m the expenmental group as
compared to the control group among the 10 to 18 year old gtrls Companng the age groups, whtle the
younger gtrls m the expenmental group showed a statIShcally sIgmftcant Improvement m appehte scores
as compared to the control group both m the checklIst as well as the rahng scale methods, the older gtrls
(expenmental group) were sIgmftcantly better than the correspondmg control group grrls accordmg to the
rahng scale scores but not accordmg to the scores obtamed from the checklIst ThIs may be because of a
greater vanahon m the responses of the older gtrls

As eVIdent m FIgure 9 there was a marked decrease m the proporbon of grrls who reported that they
were anoreXIC m the expenmental group whereas thIs decrease was less pronounced m the control group
ThIS trend held true m both younger and older grrls As some guls saId,

"Bhookh bahu san laage chhe "
(I feel qUIte hungry now)

~CC!MotherCare



Table 16

Flgure 9

Mean Change In Appetite Scores In The Expenmental And
Control Groups After Intervention

Expenmental Group Control Group

Indicator N lmttal Fmal Mean N lmtal Flanal Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE ±SE ±SE

Score from Checkhst1

10-14 81 594 686 0926 89 616 656 0.393-
Years ±O 125 ±0073 ±Ol28 ±01l5 ±O092 ±O076

15-18 20 6.30 705 0750 13 615 638 0.230
Years ±0.256 ±O 132 ±O.244 ±O.263 ±0.232 ±0193

10-18 101 601 690 0891 102 616 654 0.372-
Years ±O 113 ±0065 ±O 114 ±Ol06 ±0086 ±O076

Score from Rattng Scale2

10-14 81 447 600 156 89 568 614 0483-
Years ±0208 ±0017 ±O 125 ±0254 ±0.212 ±0089

15-18 20 450 605 155 13 6.31 676 0.538-
Years ±O545 ±0.319 ±0312 ±O559 ±0363 ±O.207

10 18 101 447 603 155 102 576 6.23 0490-
Years ±O198 ±O 137 ±O 117 ±0.235 ±O 193 ±OO82

-By students t test (ExpenmentaI vs Control) 5igru:&cant p<O 001
1 Maxmtum posslble score 8 (Range of Scores 4-8)
2 Maxnnum possible score 10 (Range of Scores 1 10)
Note HIgher the score better the appetIte

Subjects In Experimental And Control Groups Who Perceived
Themselves To Be AnoreXIC Before And After Intervention
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"Khoraak saara levaye chhe "
(I am able to eat plenty of food )

Just as the younger guls tended to have lower hemoglobm levels than older guls as seen earher, thev
also tended to have lower appetIte scores (Table 16) TIns IS a cause for concern because the pubertal
growth spurt takes place m the age group of 10 to 14 years when the demand for nutnents mcreases Tills
demand will not be satIsfactonly met by these guls as they have a poor food mtake due to anoreXIa

Table 17 compares the appetIte score of anerrucs and non-anerrucs, m the expenmental and control
groups There was twIce as much Improvement m the appetIte scores m anerrucs versus non-anemIC" m
the expenmental group, both by the checkhst and the ratIng scale methods A slIDllar Improvement was
not seen m the control group Thus, among both the anerrucs and non-anemICS, expenmental subjects
showed sigrufIcantly higher Improvements m appetIte scores as compared to the control group

Table 17 Mean Change In Appetite Scores Among Anemlcs1 and Non-Anemlcs In The
Experimental and Control Groups After Intervention

Expenmental Group Control Group

Indicator N 1mbal Final Mean N 1mbal Fmal Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE ±SE ±SE

Score from Checkllst

Anenucs1 53 569 678 1130 50 564 612 0480"
±O 150 ±0098 ±O 169 ±0116 ±0122 ±0110

Non-Anemlcs 38 645 730 0526 39 682 692 0077'
±0156 ±0079 ±O157 ±O153 ±O 110 ±098

Overall 101 601 690 0891 102 616 654 0372'"
±0113 ±O065 ±0114 ±Ol06 ±0086 ±O076

Score from Rabng Scale

Anemlcs1 53 392 602 2090 50 502 562 0660'"
±O262 ±0188 ±Ol34 ±0319 ±0253 ±0128

Non-Anemlcs 38 5.21 610 0895 39 677 710 0359"
±0303 ±0.232 ±O157 ±O365 ±0.296 ±O 117

Overall 101 447 603 1550 102 576 623 0490'"
±0198 ±O 137 ±0117 ±0106 ±0193 ±0082

By students t test (Expenmental vs Control). SlgnJfJcant p< 05
•• Signuicant p< 01
··'SlgnJfJcant p< 001

Growth

Along with an Improvement In hemoglobin levels and appetIte, dId the Iron supplementation
also SIgnifIcantly Improve adolescent growth?

Yes, the answer appear to be In the afhrmatIve In the present study as the data below indIcate

Considermg the overall age range of 10 to 18 years, the expenmental group guls gamed about 1 kg
weIght m 3 months whereas the guls m the control group showed a neghgIble weIght gam (Table 18)
Comparmg the age group, the weIght gam was higher m the younger guls than m the older guls m the
expenmental group ThIs was perhaps because weIght defICIts were more pronounced to begm WIth m the
vounger gIrls In the control group both the younger and older guls did not register any weIght gam

WIth regard to BMI, there was a statIstIcally sIgmfIcant Improvement overall (10 to 18 years) and m
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Table 18 Mean Change In Weight (kg) And Body Mass Index (BMI) In
The Experimental And Control Groups After Intervention

Expenmental Group Control Group

IndIcator N Imbal Fmal Mean N Imhal Fmal Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE ±SE ±SE

WeIght (kg)

10-14 81 2630 2705 0901 89 2524 2531 0045......
Years ±O723 ±O722 ±O096 ±O731 ±O722 ±O066

15-18 20 3760 38.35 0.525 13 40.50 4035 -0231"
Years ±1215 ±1137 ±O208 ±2127 ±2127 ±O222

10-18 101 2854 2939 0.827 102 2719 2722 0039......
Years ±0774 ±0770 ±O089 ±O859 ±0847 ±0063

Body Mass Index (BM!)

10-14 81 1410 1407 -0033 89 1408 1369 -0396......
Years ±0202 ±O204 ±O063 ±O217 ±0221 ±0040

15-18 20 1709 1723 0138 13 1748 1740 - 0079
Years ±0507 ±0474 ±Ol09 ±0909 ±0899 ±0088

10-18 101 1469 1470 0001 102 1451 1416 -0353....
Years ±O 224 ±0227 ±O056 ±O249 ±O256 ±0038

By students t test (Expenmental vs Control)
* SlgrufIcant p< 05
** SlgmfIcant p< 01
**'SlgrufIcant p< 001

the vounger grrls m the expenrnental group as compared to the control group The older 15 to 18 year olds
m the expenmental group mamtamed therr BMI whereas therr peers m the control group showed a shght
detenorahon m BM1

Comparmg the response to growth among anenucs versus non-anenucs, Table 19 reveals that

Among the anenucs as well as the non-anenucs, the mean weIght mcrement m the expenmental
group was sigrufIcantly hIgher than that m the control group

Unexpectedly, despIte better mcrements m hemoglobm and better appebte scores, the anenucs gamed
as much weIght as non-anenucs (about a8 kg) m the expenrnental group ThIs may be because the capaaty
to do work ffilght have lffiproved m the anenuc gIrls leadmg to mcrease m energy expendIture willch
would have offset the benefIt of an mcrease m the dIetary calonc mtake brought about by an lffiprovement
m the appehte As exemphfIed by the statements of a few grrls m the expenrnental group,

"Kaam pahale se zyada hota hal '
(I can work more than before)

"Kaam karte thakan mehsus nahl hotz, kaam zyada hota hal"
(I do not feel tIred whIle workIng, I can work more)

WIth regard to BMI, overall the rron supplementabon appeared to mamtam BMI m the expenrnental
group whereas there was a shght detenorabon m BMI m the control group Comparmg the anenuc and
non-anenuc subjects, the trend was slInllar - there was a neghgIble decrease m BMI m both the expenrnental
and control groups, thIs was shghtly more marked m the control group One reason why the BMI values
dId not markedly lffiprove after Iron supplementabon could be because the re1abve gam m weIght was
less as compared to the gam m heIght Due to parbal catch up growth, marked heIght mcrements are seen
m underpnvIleged adolescents whereas weIght gams, whIch are sensIbve to daIly food mtake, are less
marked durmg adolescent growth
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Table 19 Mean Change In Weight (kg) And Body Mass Index (BMI) Among Anemlcs'
And Non-Anemlcs In The Experimental And Control Group After Intervention

Expenmental Group Control Group

Indicator N 1mbal Final Mean N Imbal Final Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE ±SE ±SE

Weight (kg)

AneInlcs l 53 2768 2815 0839 50 2662 2669 0070......
±1054 ±1049 ±O128 ±1100 ±1081 ±O099

Non-AneInlCS 38 2914 3019 0816 39 2743 2745 0013......
±1.268 ±1.259 ±O152 ±1.367 ±1342 ±0098

Overall 101 28.54 2939 0827 102 2719 27.22 0039......
±O774 ±O770 ±O089 ±O859 ±0847 ±0063

Body Mass Index (BM!)

Anemlcs1 53 1445 1439 -0006 50 14.27 1394 -0328....
±O304 ±0301 ±O079 ±O301 ±O308 ±0059

Non-AneInlcs 38 1494 1493 -0013 39 14.52 1417 -0359....
±O386 ±0395 ±0095 ±0382 ±0392 ±0056

Overall 101 1469 1470 -0001 102 1451 1416 -0353....
±O.224 ±0.227 ±0056 ±0.249 ±O.256 ±0038

'Hb cut off < llg/dl
By students t test (Expenmental vs Control)

Slgrnflcant p< 05
"" Slgnmcant p< 01
"""Slgrnflcant p< 001

Summmg up, tlus study has revealed that daIly IFAsupplementabon (60 mg elemental Iron + 0 5 mg
folate) over 3 months, not only unproved hemabmc status but also unproved appebte and growth m
adolescent grrls

A quesbon anses Is weekly IFA supplementabon also effecbve as regards unprovement m appebte
and growth? Ifyes, better feaSIbility and comphance and lower cost ofweekly dosmg may make It potenbally
a proffilsmg mtervenbon for adolescent grrls In VIew of tlus, a second study was executed, descnbed m
Secbon 2
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SECTION II

IMPACT OF IRON SUPPLEMENTATION ON
ADOLESCENT GROWTH OF SCHOOL

GOING GIRLS IN VADODARA

Kamlnl et at. 1!!1



Metbo~olow
Does Weekly Iron Supplementation To School GirlS Improve Appetite And Growth?

Site of the Study and Sample Selection

TIus study was conducted m a school located m the mner City of Vadodara catermg to students from
low to nuddle mcome groups The school has both pnmary and secondary sections All grrls between the
age range of 10 to 19 years studymg m classes 5th to 12th standards were selected for the study after takmg
pnor pernusslOns from their parents, Yleldmg a sample of considerable sIZe 2090 girls The sample sizes
for the different mdlcators however varied dependmg on the availability and co-operation of the grrls

50CIO-Economic Pronle of the Sub)ects

Information on soclo-econonuc status was collected through structured questionnaires as m the
prevIOus study The data are presented m Table 20

Table 20 Soclo-Economlc Characteristics of the Subjects (N=1382)

Charactenstlcs %

Rehglon

• Hmdu 99

• Mushm 1

Average famIly SIze

• 4 to 6 members 75

• >6 members 21

Per capita Income/month (Rs )

• s 200 11

• 201- 400 26

• 401- 600 24

• >600 39

Father's education

• Ilhterate 2

• Primary schoohng 9

• Above primary schoohng 89-
Mother's education

• Ilhterate 6

• Primary schoohng 18

• Above primary schoohng 76

Father's occupation

• Service 36
• Self employed 31
• Labourer (on dally wages) 13

• ProfeSSIOnal or busmessman 15

• Others (explred, retired, agriculture) 5

Mother's occupation

• HousewIfe 90

• Others (maid, cook, small scale busmess etc) 10
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Of the three age groups mcluded m the study, about one-fourth of them belonged to the age group of
10 to 12 years and 16 to 19 years wlule the remammg half (52%) were from 13 to 15 years age group TIns
was probablv because there were more number of secbons for the classes catermg tlus group (8th to 10th
standard)

Almost all the subjects from the study were Hmdus (99%) and were vegetanan (95%) It was found
that 70% of the grrls belonged to nuclear farruhes A maJonty of both parents had undergone secondary1
lugher secondary schoolmg (89%-fathers, 76%-mothers) MaJonty of the fathers were eIther self-employed
(31%) or were m servIce (36%) and around 90% of the mothers were houseWIves

Mean per capIta mcome per month was found to be around Rs 627/-1 About a tenth of the farruhes
had a per capIta mcome of;5; Rs 2001- per month, wlule 50% of them had a per capIta of Rs 201 I-to 6001-,
revealmg that maJonty had a poor econorruc status Total monthly mcome was also less, mean monthly
mcome bemg Rs 3334/-

The household charactensbc data shows that around three-fourths of the total subjects (78%) lIved
ill pucca houses (roof and walls made of cement and We floormg) wlule one-fIfth of the subjects lIved m
serru-pucca houses (cement walls WIth till roofs) Almost all the farruhes had closed dramage (95%),
mdependent tOIlet (87%) and an mdependent source of drmkmg water (86%) More than 70% of the famllieS
possessed electrIcal applIances hke fan, TV, radio and Iron and also had theIr own vehIcle, mamly two
wheelers lIke cycles, scooters or mopeds About 40% also possessed refrIgerators

The gIrlS m the expenmental and control groups had a slmliar background as regards theIr SOCIo
econorruc profIle

Expenmental DeSIgn

ThIS studv was a double blmd expenmental placebo control tnal as shown m Figure 10 Although
2090 girls were mitIallv enrolled m the study, the fIgure depIcts only those subjects on whom both pre and
post mterventIon data were available and who pamclpated m the mterventlon (1 e consumed at least 80%
of dose of tablets) As depIcted m the fIgure, the study was diVIded mto three phases

Phase A Pre-InterventIon Data CollectIon

In thiS phase, baselme data on school gomg adolescent grrls (10 to 19 years) were collected Assessment
of SOClo-econorruc status, nutrltlonal status, prevalence of anerrua and anoreXia, extent of fahgue as
perceIved bv gIrlS, and perceptlons of girls regardmg health, nutrlbon and anerrua were determmed
Both qualItative and quantltabve tools were used (descnbed later)

Phase B InterventIon

tI,. double blmd expenmental and placebo control mterventlon trIal was conducted to assess the
feaslbl1Itv and Impact of weekly Iron supplementabon on hemoglobm level, appehte, food mtake and
growth of the school gomg adolescent gIrls (10 to 19 years) As depIcted m the Figure 11, girls were
stratIfied bv age mto three groups Ie 10 to 12 years, 13 to 15 years and 16 to 19 years They were
further dIVIded mto three groups accordmg to hemoglobm levels

Group I

GIrlS havmg hemoglobm level ~ 11 gldl ThIS group was randomly dIVIded mto expenmental and
control groups

Group II

GIrlS havmg hemoglobm level between 8 1 to 10 9 gldl TIus group was agam randomly diVIded mto
expenmental and control groups

1 S =fu, 4200 (August 1998)
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Group III

Grrls havrng hemoglobm level ~ 8 g/dl, were treated With Iron and were excluded from the study

In both groups (1 and ll), the expenmental group was gIven weekly IFA supplementatIon of 100 mg
elemental lIon and 0 5 mg of fohc aCId (Gracure PharmaceutIcals, New Dellu) The dosage was lugher
than m the prevIOus study, fIrstly because It was a weekly supplementatIon trIal and secondly, the
government supply of adult IFA tablets also contams 100 mg elementalrron The control group was gIven
dicalclUm phosphate placebo tablets on a weekly basIS (sumlar m shape, SIZe and colour as the IFA tablets)
produced by Locost PharmaceutIcals, Vadodara

Flgure IO

Experimental DeSign of School Study
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Flgure II....-------------------------------,
Double Blind Placebo Control Intervention Tnal Of School Study
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Process of Double BlIndIng

Emptv boxes labelled 'X', 'y' and 'Z', as well as the IFA tablets and Idenhcallookmg placebo tablets
were gIven to a doctor ill the Department of Prevenhve and SOCIal MedIcme, MedIcal College, Vadodara,
wherem, WIthout the mveshgator's knowledge, boxes 'X' and 'Y' were filled one WIth IFA and one
v" Ith placebo tablets Boxes labelled 'z' were meant for severely anerruc grrls and contamed IFA tablets
Thus the mveshgators dId not know the content of the boxes labelled 'X' and 'Y' At the end of data
analYSIS the expenmental and control groups were decoded
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SupervlZed weekly IFA and placebo supplementanon was gIven for SIX months Grrls swallowed the
tablets m class m front of the class teacher usually m the first penod The class momtors got dnnkmg
water from the school taps m bottles and gave the water to grrls m plasnc glasses supphed bv the
project staff The mvesngator assISted the teachers as and when necessary Teachers were mstructed m
detall m a meetmg regardmg the mtervennon procedure, therr role m facIhtatlng and supervlZIDg the
grrls for swallowmg the tablets m front of them and the 1ID.portance of recordmg the comphance tor
each grrl m ready-to-use comphance regISters gIven to them Adchnonal momtormg of the mtake of
tablets and mamtenance of the records for the comphance of tablets was also done by the mvestIgator

Phase C Post-Intervenbon Data Collection

In tlus phase, post-mtervennon data were collected Assessment of nutntl.onal status, prevalence of
anemIa and anoreXIa and fangue perceIved were determIned by the same methods as at basehne

Descnphon Of Methods Used For Data CollectIon

Table 21 summarIZes the mchcators and methods of data collectIon used m the school study

Table 2.1
Indicators and Methods of Data Collection

Indlcators And Method Sample Slze

SoclO-econonuc status and prevalence of morbldlty usmg
structured questlonnalle 1382

Anthropometry.. Welght-for-age.. Helght-for-age 1517.. Body Mass Index

Blood hemoglobm by cyanmethemoglobm method 1517

Dietary mtake.. Food frequency questlonnalle 36.. 24 hour dietary recall method 50

Hlstory of anorexia.. Ratlng scale 1013

Actlvlty pattern usmg a ratlng scale 50

Perceptlons of girls usmg a senu-structured questlonnalre 100

1 Structured Queshonnaue on SOCIa-EconOmIC Status

Due to the large sample SIZe, tlus quesnonnarre was adnumstered to the class as a whole and the grrls
were asked to fill them m presence of the mvestIgator who explamed each quesnon to them They
were also allowed to take home the questIonnaIre to fill m mformahon related to fanuly compOSItIon
and parents' educahon, occupanon and mcome (AppendIX 1B) The last sechon of the questIonnaIre
mcluded quesnons pertammg to prevalence of morbIchty m the past 15 days and commonly suffered
dIseases prevalent amongst adolescent grrls as perceIved by the students
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2 Assessment of NutrItional Status

Anthropometry and hemoglobm mdIcators were used as descnbed m SectJ.on 1 earlIer

3 Food and NutrIent Intake

Usmg the food frequency method (descnbed m Sechon 1), subjects were asked to report therr usual
frequencv of consumphon of each food Item from a hst of foods The focus was on usual mtake of Iron
and vltamm C nch foods (AppendIx 2B) In addIhon, the guls were also asked to menhon the quanhty
generallv consumed per servmg

DIet mtake was measured usmg the 24-hour dIetary recall method (AppendIx 3B) The houses and
families of selected subjects were VISIted to record therr food mtake on the prevIous day The food
mtake of the whole farruly was noted, amount of raw mgredIents used m the preparahon of food for
the whole farruly, total cooked quanhty prepared and the amount eaten by the subjects was recorded
Food eaten b" the subjects outsIde the home was also recorded Subjects' dIet consumed were converted
fitO raw foods m grams and the nutrIent values were calculated usmg the standard food composlhon
table (NIN 1991)

4 History of AnoreXIa

As m the prevIOUS study, a 'rahng scale' whIch IS a ten pomt scale was used to assess the degree of
anoreXIa a~ perceIved by the subject The rahng ranged from 1 to 10 Lower the score, poorer was the
appetite accordmg to the subject Due to the large sample SIZe m the school study, Instead of mmvidual
mten lews, the students were given the forms (AppendIx 4B) m therr class, explamed by the mveshgator
and were a"ked to fill under the mveshgator's supervISIon

5 ActiVity Pattern

In the fIrst studv (Sechon 1), mdicator of fatigue was not developed One deletenous effect of nutrItIonal
anemia IS fatigue and mabilitv to work on rouhne tasks WIthOUt gethng bred So It was thought
"" orthwhile to develop an actIvity pattern of common actIvIhes carned out by guls and see how easily
the" could carrv out each actIVIty ThIs lIst was subjected to a rahng scale by the grrls As m the
appetite scale above, here also, a 10 pomt numencal rahng scale was used to assess how easily and
comtortablv girls could perform theIr vanous routme actIVIties as perceIved by them WithOUt
expenencmg tatigue (AppendIx 5B) Lower the score, less easily they were able to perform the mmvidual
actlvltle~

6 PerceptIons of Gals on Health, Nutnbon and Anemia

A st.ml-structured schedule was giVen to each class and filled m by the grrls under the guIdance of the
mve~tlgator (AppendiX 6B) In thIS schedule, grrls wrote theIr VIews and percephons of dIfferent
a~pect~ of adolescent nutntIon and anerrua

7 Anemia EducatIon

To mativate girls to consume IFA tablets and to also mcrease theIr awareness regardIng Iron nch foods,
the tollowmg educahonal matenals were gIven to each gIrl

a) Labeb - These were name and subject labels whIch grrls could paste onto theIr school notebooks
or textbooks Each label had a dIfferent slogan prmted on It m GUJarah whIch IS translated below

+- Those lvho eat BaJra, sprouted legumes, Jaggery, thezr health zmproves, blood becomes red

+- Eat red strength gzvzng tablets once a week and make your blood red

+- It I/OtI take Iron tablets for 6 months regularly, then your body wzll get strength

+- Green leafil vegetables, sour fruzts, these reduce anemza, you get strength
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b) Comphance card cum. school bme table - TIns was pnmanly meant to facilitate grrls to record
therr comphance to IFA tablets wherem they were asked to cross the red crrcles on the card every
bIDe they took an IFA tablet Aperforated second secbon of the card earned a bme table wluch the
grrls could remove and use m the school TIns card also had a slogan on IFA tablet m Gu}aratI
wluch 18 translated below

+ Eat red strength gzmng tablets once a week and make your blood red

c) Brochure -ThIs was prepared man earher projectby the Department of Foods and NutrItIon, M
5 Umversity of Baroda, Vadodara, and reprmted WIth permISSIOn to be distrIbuted to students
and parents regardmg anemla, Its preventIon and control

Data Management and AnalysIs

Data management and analysIs procedures were slIDllar to those descrIbed m the earher study
(SectIon 1)
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Results
BASELINE NUTRITIONAL STATUS OF THE SUBJECTS

1 Anthropometnc Measurements

Helght-for-age

Table 22 mdIcates that overall, 18% of the grrls were stunted The prevalence of stunhng vaned from
7% to 28% The younger grrls m the age group of 10 to 12 years showed a lugher prevalence of stunhng
than the grrls m the age group of 13 to 19 years FIgure 12 presents the dIstance curve of height-for-age
m wluch It IS eVIdent that the heIght curve of the present grrls IS parallel to 5th percentIle of NCHS
standards It was consIStently well below the 50th percentIle of NCHS standard as well as the growth
curve of the affluent Bombay grrls (NFl 1989) Tlus agam mrucated a lugh prevalence of stunhng

Welght-for-age

Tab[e 2.2. Helght-For-Age Data Of Present Subjects Compared With NCHS1 Standard (N=1517)

Age
(Years) N HeIght (em) % NCHS Standard % Guls

Stunted2

Mean±SE MedIan Mean±SE MedIan
10 123 1328 ± 066 1329 938±046 935 22
11 175 1384 ± 0 56 1385 934 ± 037 931 28
12 252 1450 ± 046 1441 938 ± 029 933 19
13 275 1474 ± 042 1482 928 ± 026 932 23
14 236 1506 ± 040 1507 935 ± 025 935 17
15 181 1517 ± 043 1512 936 ± 026 933 13
16 161 1529 ± 041 1530 940 ± 025 939 9
17 86 1524 ± 064 1523 933±039 932 13

18-19 28 154 9 ± 1 04 154 8 946±063 936 7
Overall 1517 1469 ± 023 1482 935±01l 930 18

National Center for Health Statistics (1983)

HeIght below 90% standard

Flgure I2. Height Profile Of SUbjects As Compared To The
NCHS1 Standards And Affluent Bombay Girls (NFl 1989)170...- -,
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As seen m Table 23 weIght defICits were seen m all the age groups Overall, as many as 66% of the
subjects had below normal weight-for-age (weIght below 80% standard) The mean weIght of the grrls
ranged from 74% to 78% of the NCHS standards Proportion of severely undernounshed grrls tended
to be higher m 10 to 12 years age group FIgure 13 represents the distance curve of weIght-far-age data
of present subjects As m case of heIght, the curve of the subjects was parallel to 5th percentlle NCHS
standards and well below the 50th percentlle NCHS standards as well as the affluent Bombay grrls
(NFl 1989)

Table 2.3 Welght-For-Age Data Of Present SUbjects Compared With NCHS' Standard (N=1517)
Age % GIrlS

(Years) N WeIght (kg) % NCHS Standard Below
Normal

Mean±SE MedIan Mean±SE MedIan A2 B3

10 123 267 ± 051 26 768±1.51 738 69 11
11 175 298 ± 049 28 756 ± 1.22 730 70 13
12 252 341 ± 047 33 777±105 747 63 14
13 275 369±040 37 768 ± 083 759 59 10
14 236 399±045 39 768 ± 085 759 68 7
15 181 413 ± 0 51 40 755±093 726 71 8
16 161 439±054 43 778±095 760 63 3
17 86 429±077 42 758±136 741 69 7

18-19 28 421±108 41 744 ± 192 729 71 11
Overall 1517 369 ± 0.22 37 767 ± 037 748 66 8

I NatIonal Center for Health StatIstIcs (1983)
Weight below 80% standard

3 Weight below 60% standard

Weight Profile Of Subjects As Compared To The NCHS'
Standards And Affluent Bombay Girls (NFl 1989)
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The maxlffium mcrement m heIght took place at 11 years, which 15 a year later as compared to that of
affluent Bombay grrls (NFl 1989) The mcrement m heIght durmg age of PHV was 56 em Peak m
weIght gam spurt took place at 12 years, two years later than seen m affluent Bombay grrls (NFl 1989)
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Anenua and Growth Retardabon

Anerrua and growth retardahon coeXISt as seen m Figure 14 A lugher propomon of anenuc girls were
growth retarded m terms of weight and height denats as compared to non-anenuc grrls Tlus dIfference
was more marked as regards weight denats than height denats

FIgure 14 Percentage Of Anemic And Non-Anemic Girls Below Normal
Height-far-agel And Welght-for-age2

• Anemic

• Non-Anemic

Welght-for-age
, Helght<90% Of NCHS 50th Percentile
, Weight <80% Of NCHS 50th Percentile

Helght-for-age
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Body mass Index (BM!)

The EMI data of the present subjects IS shown m Table 24 Accordmg to BMI, as manv as 25% of the
gIrlS were undemounshed (BMI below 80% of the standards given by Must et a11991) As eVIdent m
Table 25 40% of the present subjects suffered from grade III chromc energy defIcIency, whIch was
more prevalent m 10 to 12 year old grrls (65%) as compared to 13 to 15 year old girls (29%) and 16 to 19
year old gIrlS (19%) HIghlIghtIng further the unsahsfactory BMI values of the girls IS the BMI curve
at the present subjects IS shown m FIgure 15

Tab[e 24 Body Mass Index (BMI) Data Of Present SubJects (N=1517)

Age N Body Mass Index
(Years)

Mean±SE Median

10 123 1504 ± 0 21 1434

11 175 1538 ± 0 17 1489

12 252- 1607 ± 0 15 1556

13 275 1695 ± 0 14 1654

14 236 1756 ± 0 17 1727

15 181 1794±021 1743

16 161 1874 ± 022 1828

17 86 1848 ± 029 1791

1819 28 1757 ± 048 1710

Overall 1517 1697 ± 007 1656

Kanani et al. 1!!l!!l'



Table 2.5 Chromc Energy Deficiency Grades Of Present SUbjects (N=1517)

Age Chrome Energy Deoaency
(Years) N Girls Below

Grade Normal4 BMJS

p IP lIP

N % N % N % N %

10 123 13 11 9 7 89 72 39 32
11 175 21 12 20 11 118 67 57 33
12 252 39 16 33 13 142 56 76 30
13 275 54 20 48 18 108 39 66 24
14 236 57 24 50 21 62 26 46 20
15 181 42 23 38 21 41 23 36 20
16 161 44 27 26 16 22 14 22 14
17 86 23 27 13 15 15 17 19 22

18-19 28 5 18 7 25 7 25 10 36
Overall 1517 298 20 244 16 604 40 371 25

1 BMI 170-185
2 BMI 160 -169,

BMI <160
4 Below 80% of reference standard (Must et al1991)

BMI Body Mass Index

Body Mass Index of SUbjects
Compared With Reference Values1

22

20

18

:E 16
a:I

14

12

10
10 11 12 13 14 15 16

Age (Years)

-+- Present
__ Reference Standard1

17 18

1 Must et at (1991)

SummIng up the nutnhonal status data, overall, 18% of the gIrls were stunted and the prevalence of
current undernutnhon was about 66% as Judged by below normal welght-for-age, whlie about one
fourth of them (25%) had below normal BMI Although the present subjects were soclo-economIcally
better off than the urban poor gIrls of CIty slums, research eVIdence shows that the prevalence of
undernutnbon was mgh m both groups

Menarche

As mdlcated m Table 26, 80% of the gIrls had attamed menarche by 14 years Compared to grrls of
mIddle mcome group (MIG) and mgh mcome group (HIG) m other studIes, the present grrls had a
delayed onset of menarche (Table 27) One reason why menarche IS delayed could be the mgh prevalence
of undernutnhon m grrls It 15 known that there IS a lmear relahonsmp between weIght defICIts and
menarche, underweIght gIrls tend to attam menarche later than theIr well nOurIShed counterparts
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Table 26

Table 27

Menstrual Status OfThe Present SUbjects (N=993)
CharactenstIcs N %

Grrls menstruatIng at present
a) Yes 481 48

b) No 512 52

Standards m whIch studymg at menarche
a) Std 5th to 7th 69 14

b) Std 8th to 12th 412 86

Age at onset of menarche (years)

a) 10 1 0

b) 11 9 2
c) 12 38 8
d) 13 149 31
e) 14 186 39
f) 15 83 17
g) 16 12 2
h) 17 3 1

Mean Age At Menarche Of Present SUbjects Compared To Other
Studies On Adolescent Girls

Reference Year Place SESI Mean Age at
Menarche

(Years)

Present 1997 Vadodara MlG2 140
Kanaru and Bhargava 1992 Vadodara HlG3 120
Kanaru and Kak 1990 Vadodara HlG 124
NFI4 1989 Bombay HlG 124
Rana et al 1986 Vadodara MIG 124
1 SoClo-econonuc status

MIddle mcome group,
High mcome group. Nutnbon Foundahon of IndIa

2 HemoglobIn Status

Tables 28 and 29 reveal that the mean hemoglobm (Hb) level of 10 to 19 year old grrls was low 10 76g/
dl and showed a decreasmg trend WIth an mcrease m age Overall, 75% grrls were anemIC usmg the
cut off level of Hb <12g/dl Around 42% of the grrls were moderately anemIC and severe anemIa was
seen m 7% of the present subjects WIth a hIgher prevalence bemg observed m post menarcheal age of
13 to 19 years
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Table 28

Table 29

Prevalence Of Anemia AmongstThe Present SUbjects (N=1517)

Age N Hemoglobm (gldI> Anenuc Subjects

(Years) Mean±SE MedIan Nt "10 N2 "10

10 123 117±OO9 11.8 23 19 72 59
11 175 112±O.09 114 61 35 133 76
12 252 11 O±Ol1 114 103 41 164 65
13 275 10.8±O.09 110 133 48 207 75
14 236 109±O.09 110 116 49 167 71
15 181 102±Ol1 104 122 67 156 86
16 161 10 l±O 15 102 107 67 138 86
17 86 96 ±O24 101 63 73 73 85

18-19 28 9.36±O.53 100 18 64 24 86
Overall 1517 10 76±O45 110 746 49 1134 75

1 Hbcutoff l1g/dl
I Hbcutoff 12g/dl

Severity Of Anemia AmongstThe Present SUbjects (N=1517)

Age N Mtld l Moderate2 Severe' Normal·

(Years) N "10 N % N "10 N %

10 123 49 40 22 18 1 1 51 42
11 175 72 41 59 34 2 1 42 24
12 252 61 24 85 34 18 7 88 35
13 275 74 31 113 41 20 7 68 25
14 236 51 22 108 46 8 3 69 29
15 181 34 19 112 62 10 6 25 14
16 161 31 19 83 52 24 15 23 14
17 86 10 12 41 48 22 26 13 15

18-19 28 6 21 10 36 8 29 4 14
Overall 1517 388 26 633 42 113 7 383 25

1 Mud HbllO-1l9g/dl
I Moderate Hb80 109g/dl,

Severe Hb<80g/dl
• Normal Hb~ 120 g /dl

3 Food And Nutnent Intake

As regards dIetary habIts, only 5% of the present subjects were non-vegetarIan, consummg arumal
foods hke meat and fish or eggs, whIle 16% of the subjects beheved themselves to be vegetarIans but
ate eggs

Table 30 hsts several Iron and Vitamm C rIch foods wluch were hked and dIshked by the grrls Most
gIrls (82%) hked vitamm C rIch foods such as gooseberry ("amla"), guava, rIpe tomato and oranges
Amongst the Iron nch foods, only nce flakes (" poha") was hked the most Dishke for Iron rIch foods
rather than poor affordabIhty may be an etIolOgical factor explammg the lugh prevalence of anemIa ill

these gIrls TheIr farruhes were able to purchase foods but the grrls dId not eat them
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Table 30 Iron And Vitamin C Rich Foods Liked And Disliked By
The Present SUbjects (N=293)

Food Items

Like A LotI Like Less 2 DIsbke 3

Gooseberry BaJra Jowar
(Amla) (BaJTo) (jllwar)

RIpe tomato BnnJal MInt
(Tamatar) (Rmgan) (Plldlna)

Pmeapple Moth Beans Green tomato
(Pmeapple) (Chola) (Kacha tamatar)

Guava Sprouts Shepu
(Jamphal) (Phangawela kathod) (Silva)

Custard Apple Jaggery Soyabean
(Seethaphal) (Gol) (Soya)

Orange Dry peas Lenbl
(Santro) (Vatana) (MJzsoor)

RIce Flakes Lemon
(Poha) (Llmbll)

62% - 82% subjects
31% - 34% subjects

1 34% - 50% subjects

Frequency of Intake of selected food Items

Most gIrls (80%) usually consumed tea WIthout breakfast and went to school School tJ.ffm usually
contaIned' poha ll1

, "mamara211, 11 samosa3 ", "fryums411 and "namkeen511 wluch were poor sources of
ffilcronutnents

The staple cereal consumd by the present subjects was wheat m the form of II bhakan6
", " rotz611 and nce

Redgram dhal was the most commonly consumed pulse, WIth occaSIOnal mtake of other pulses such
as green gram or blackgram dhal

Table 31, presents InformatIon regardmg frequency and approxunate quantItIes of mtake of protectIve
foods Pulses willch give appreCIable amounts of Iron were consumed dally by about half of the subjects
Usual quantIty consumed was about one "vatkz", eqUlvalent to a standard half cup (1 e 100 ml) Sprouts
were consumed weekly by only one-fourth of the grrls and half dId not consume them at all

Green leah vegetables (GLVs) were consumed weekly or less often Among GLVs, mtake of cabbage
\\ as common, followed by fenugreek leaves m season Other GLVs such as conander, nunt (used for
seasomng) and shepu were rarely consumed ThIs shows that m spIte of knowmg about the benefIts of
GLVs (as descnbed m the next sectIon on perceptIons of grrls), the adolescent grrls consumed them
mfrequentlv

FrUIts were usually consumed only on the days of fast once weekly As 13 to 19 year old grrls fasted
more often, they consumed more frmts than 10 to 12 year old grrls Salads and chutneys were rarely
consumed and eaten m small amounts by most subjects A salad known as "kuchumber" (ffilX of
cucumber, npe tomato and oman) was often taken WIth meals

RICe flakes
Puffed nee
Fned Item made up of refmed flOUT With potato fillmg
Fned Item made up of nee flOUT and purchased from market
Deep fned snack
Unleavened bread
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Other vegetables cluefly consumed by the subjects were parwar, tmda, laches fInger and ndge gourd,
but m very madequate amounts (less than half of standard cup)

Mean food mtake

Quanbtabve esbmabon of mtake of vanous food groups from the 24-hour chetary recall IS shown m
FIgure 16

In both age groups, 10 to 12 and 13 to 15 years, no consumpbon of GLVs was reported, wlule m the age
group of 16 to 19 years, only one grrl reported to have consumed GLVs However, m the food frequency
quesbonnarre some of the subjects reported a once a week consumpbon of GLVs Most rron and vitamm
C nch foods such as GLVs and frwts were consumed m varymg amounts FruIt mtake was better than
that of GLVs but as the food frequency data showed, frwts also were consumed weekly by most grrls

No parncular age WIse trend was found WIth regard to mtake of vanous other foods, and there was
conSIderable vanabon m reported mean mtakes of food groups, espeoally for fats and oils, sugar and
Jaggery

Mean nutnent Intake

These data are presented m Tables 32 and 33 Among the macronutnents, protem mtake was the
lowest «60% RDA) and mterestmgly, fat mtake was rugh at above 200% of RDA, perhaps because as
mcome levels Improve, fats and oils m seasonmg foods are used m larger quanbbes, espeCiallY m
GUJarat However, due to the overall unsabsfactory mtake as regards the quanbty of chet consumed,
calone mtake met only about 70%-76% RDA

Among the ffilcronutnents, mean mtake of B-carotene was found to be lowest amongst the adolescent
gIfls of tlus study- overall only 18% ofRDA Mean mtake of lTon as % RDA was low amongst the older
age groups as compared to the younger ones Further, the type of rron, reported was prImarily non
heme Iron from plant sources WIth poor blOaval1ability wmch may explam the mgh prevalence of
aneffila (75%, Hb<12g/dl) m the subjects Overall, as age mcreased, mtake of ffilcronutrlents decreased

Table 31 Protective Food Intake ByThe Present SUbjects Frequency Of Consumption
With The ApprOXimate Amounts (N=36)

Food Age N Frequency of Consumption Amount Consumed
Item Group (% Subjects) (% Subjects)
(Years)

Dally 2-4 Once Fort Once Never <112 112 > 112
limes a Week mghtly a Cup Cup Cup
a Week Month

Pulses 10-12 18 61 11 22 0 6 0 39 55 6
13-15 18 55 27 6 6 0 6 39 44 11

Sprouts 10-12 18 0 0 28 22 6 44 22 17 17
13-15 18 0 0 22 6 17 55 22 17 6

GLVS l 10-12 18 11 22 28 11 22 6 72 17 6
13-15 18 0 11 67 17 6 0 61 39 0

FrUits 10-12 18 27 17 28 11 17 0 61 39 0
13-15 18 17 11 66 0 6 0 39 39 22

Salads & 10-12 18 11 0 11 6 22 50 44 6 0
Chutney 13-15 18 6 6 27 6 16 39 50 11 0

1/2 Cup = 100 ml
Green leafy vegetables
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Flgure 16
Mean Intake Of Selected Food Groups

By The GIrls (9 and % RCA)
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Table 32. Mean Nutrient Intake Of The SUbjects (N=52)

Nutnent Age (Years) 10 to12 13 to15 16 to 19
(Vmt) N= 20 20 12

Calones Mean± SE 1446±722 1430±617 1706±1404
(kcal) MedIan 1412 1406 1515

Protems Mean± SE 35±21 39±29 39±27
(g) MedIan 336 357 363

Fat Mean ±SE 51±32 51±38 61±67
(g) MedIan SI 48 61

Iron Mean±SE 13 7±18 124±14 105±12
(mg) MedIan 134 109 91

CalCIum Mean±SE 411±432 354±256 361±279
(mg) MedIan 411 350 323

VItamIn C Mean ±SE 34±42 20±28 22±64
(mg) MedIan 34 19 13

B-Carotene Mean±SE 469±632 455±479 341±246
(JIg) MedIan 455 454 328
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Tahle 33 Mean Nutrient Intake OfThe SUbjects As % RDA (N::52)
Nutnent Age (Years) 10to12 13 tolS 16 to 19

N 20 20 12

Calones Mean±SE 74±37 70±30 77±79
Median 72 68 72

Protems Mean±SE 61±36 60±44 61±55
Median 59 55 59

Fat Mean±SE 229±143 231±174 245±264
Median 229 220 243

Iron Mean±SE 72±93 46±51 35±39

Median 70 39 30

Calc1um Mean±SE 69±72 59±43 54±68
Median 69 58 52

VitammC Mean±SE 86±105 50±70 75±329
Median 86 47 25

is Carotene Mean±SE 20±26 19±20 16±22
Median 19 19 15

4 ActIvity Pattern

As stated m the earher chapter, a ratmg scale was developed to assess the ease and comfort WIth wluch
habItual actiVIties were performed as perceIved by the anermc versus non-anermc grrls Mean scores
were smular m both groups However, grrls WIth Hb<10g/dl often spontaneously complamed to the
investigator about fatigue expenenced durmg work, such as breathlessness on chmbmg starrs (" Dadar
chade ne haanfe Jaye chhe"), gettmg trred on runnmg errands, moppmg the floor or playmg m school
Thev also saId that they had dJifIcultYm concentratmg on studies

Thus, though m reahty there could be apprecIable differences m the abilities of anermc and non-anermc
gIrlS to perform various tasks and also m the duration of tasks perfonned WIth ease, the present
methodologY of scormg the perceIved ease of domg a task was perhaps not appropriate, and needs to
be Improved

5 Prevalence Of Morbidity

MorbIdIty data were collected from 1382 gIrlS regardmg the major illnesses suffered by the grrls durmg
last 15 days It was seen that only 13% of the total subjects had suffered from some form of illness as
seen In Table 34 on the followmg page

Major Illnesses found amongst the subjects were fever, cold, cough, malana or a combmatIon of these
illnesses Of these, around 88% of the subjects had taken the treatment mainly allopatluc treatment
(77%), while a tenth had taken home remedIes

MajOrity of the grrls went WIth therr mothers (43%) while some of them (16%) had gone WIth theIr
fathers for the treatment and 10% of the grrls dId not take any kmd of treatment

About a thud of the guls dId not know the cause of therr illness (35 3%) A f1fth however thought that
It was caused due to "cold", I e eIther cold chmate or havmg a cold bath or dnnkmg cold water or
eatmg iCe-creams Other mentioned reasons were- change m chmate, eating outSIde foods, mosqwto
bItes and unhyglemc hvmg condItions
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Table 34 MorbIdIty Proftie of the Present SUbjects (N=1382)

CharactenstIcs Total
N %

Morbidity
a) Yes 173 13
b) No 1209 88

Major Illnesses
a) Fever 32 19
b) Cold 28 16
c) Cough 2 1
d) Malana 15 26
e) CombmatIon of above 45 9

DuratIon of Illness
a) 17 days 147 85
b) >7 days 26 15

Treatment taken
a) Yes 155 88
b) No 18 11

Who treated
a) Home 17 10
b) Allopathy 133 77
c) AyurvedlC 4 2
d) CombmatIon 1 1

Cause of Illness
a) Don t know 61 35
b) Due to cold 34 20

(chmate dnnk Ice-cream bath)
c) Due to change m clImate 14 8
d) EatIng outsIde 8 5
e) MosqUIto bIte 7 4
f) Unhygtemc lIvmg 6 4

condItIons

6 HIstOry Of AnoreXIa

The earlIer sectIOn has descnbed that the subJecbve feelmg of anoreXIa was quanbfIed by means of a
rahng scale of 0 to 10 lower the score assIgned by a gul, more was the extent of poor appebte perceIved
bv her

1\<, mdICated m Table 35, no dIfference m mean appebte scores was found between the anemIC and
non-anemIC subjects In VIew of the marked vanabons m appebte scores, It was deCIded to compare

Table 35 Percent Responses OfThe GIrls Regardmg AppetIte And FatIgue (N = 1013)

CharactenstIcs NormaP Mild - Moderate2 Severe3

Anemia Anemia
Feel hungry at meal tIme
+ Yes 27 67 6
+ No 33 61 6
Family members say you eat less
+ Yes 28 65 7
+ No 27 67 6
AppetIte level
+ AnorexIc (score of 0 - 4) 28 66 6... Non anoreXIC (score of 8 - 10) 31 62 7
FatIgue level... Less bred (score of 0 - 4) 30 63 7
+ More bred (score of 8 - 10) 30 64 6

I Hb ,,12g/dl Hb81119g/dl 1 Hb" 8 g/dl
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grrls gIvmg the 'lowest' scores of 0 to 4 (anoreXic) WIth those gIvmg the 'lughest' scores of 8 to 10 (non
anoreXic) m the anenuc and non-anenuc groups, wluch agam showed no trend In contrast, m the
earher study descnbed m Secbon 1, the same method showed a relabonslup between anoreXia and
anerrua TIus IS perhaps because m the earlIer study, each grrl was mdIvidually explamed the rabng
scale and It was filled by the mvestIgator based on the subject's response, whereas m thIS study, the
large sample necessItated fillmg m the scale by the whole class, by the grrls themselves WIth gmdance
from the mvesbgators It appears that a sImpler scale, adnumstered mdIvidually on smaller samples If
necessary, may be more useful

7 PerceptIons Of Girls Regarding Health, NutntIon, Anemia And Gender Bias

71 Perceptions regarding Health and NutntIon

Tables 36 to 39 summanzes and compare the perceptIons of 10 to 15 year old gIrls vs 16 to 19 year
old gIrls regardmg health and nutribon

7 1 1 Perceptions regarding health of self

MaJonty of the grrls belIeved themselves to be healthy WIth a lugher percentage of 10 to 15
years girls belIevmg so (94% vs 64%) The mam reasons for tlus were that they ate well, dId
not feel trred, dId not suffer from illness and could work effiCIently (Table 36)

Those who belIeved they were unhealthy gave reasons such as feehng weak or trred easIly,
dId not feel hke workmg, fell SIck often and suffered from giddmess and breathlessness
WhIle the younger group (10 to 15 years) mentIoned lack of stamma to walk or run, the
older group (16 to 19 years) mentIoned therr lack of mterest m work, phYSICal problems (e g
low weIght, less heIght, pam m chest), mental problems (e g less concentratIon, 'wrong'
thoughts) and dIet related problems (e g defICIency of protems, Vitamms)

7 1 2 Perceptions regardmg healthy and unhealthy/weak gIrl

Both groups beheved that a healthy grrl IS one who can do all types of work, has more
heIght and weIght, IS mtelligent, good natured and does not fall ill However, a lugher
percentage (62%) of older grrls mentIoned that a healthy grriis actIve, energetIc and has
more strength whIch was not menboned by the younger group Half ofihe younger gIrls
Said a healthy grrl IS one who IS good and clean wluch was not perceIved by the older
group

An unhealthy gIrl was descnbed by 10 to15 year old gIrls as one who can not work, looks
thm and who IS not clean, good lookmg, mtelligent and smart The older gIrls descnbed an
unhealthy grrl as one who always remams SIck, gets bred soon, IS weak, looks thm and who
remams unhappy, rrntated and apathetIc Both groups mentIoned eatlng on tIme, eatlng a
nutnhous dIet (espeCially GLVs), domg exerCIse and takmg strength gIvmg tablets as ways
to Improve the health of a weak gIrl Box 1 shows that the concept of health m adolescence,
accordmg to the gIrlS, covered vanous dImenSIOns mcludmg the envrronment and mental
health

7 1 3 Perceptions regarding nutntIous diet

GLVs, fruItS, cereals, mIlk, vegetables and pulses were mentIoned as foods that lead to
good health by both groups, as ~ een m the Table

Around 34% of the younger girls were unable to descnbe a nutribous dIet A fIfth mentIoned
foods WIth 'vitamms', 'energy' and 'proteIns' as a nutrItIous dIet The older groups, though
aware, were unable to correctly descnbe a nutrItIous dIet MaJonty (76%) menboned a dIet
contammg a combmatIon of vanous nutnents lIke carbohydrates, fat, energy, vltamms,
protems, rron and calcIUm Around a fIfth (26%) dId deSCrIbe It correctly as foods whIch
proVIde all nutrIents m requrred amounts As Box 2 reveals, vaned concepts about dIet and
health were expressed by gIrlS and most were not aware of speCIfIc benefIts of a nutrItIous
dIet
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Table 36
Perceptions Of Girls Regarding Health And Nutrition

Descnphon 10 to 15 YeatS 16 to 19 YeaIS

N 'Yo N 'Yo

Health of self
+ Healthy 47 94 32 64
+ Unhealthy 3 6 18 36

Reasons for good health of self
+ Is happy and enthuslashc m domg work - - 7 22
+ Eats well 23 49 17 53

(I e feels hungry eats good dIet, eats on hIDe)
+ Does exercISe regularly 11 23 - -
+ Does not feel tIred 30 64 14 44
+ Does not fall 111/ suffer from Illness 12 25 14 44
+ Her blood IS pure 5 11 7 22
+ Can work effICIently 5 11 7 22
+ Can take care of health 5 11 - -

+ Can run/ walk fast - - 5 17
+ Has no tensIon 17 36 - -
+ Has a good memory/Is clever/ 6 13 - -

IS mterested m studies

Reasons for poor health of self
+ Feels weak/ hres easily 16 34 - -
+ Cannot walk/ run fast 2 67 10 55
+ Does not feel hke workIng/ unable to do work 3 100 10 55
+ Falls sick often/ does not recover soon 1 33 4 22
+ Has phySique related problems - - 5 28

(less weight less heIght phYSically Imbalanced
+ Others
PhySical problems 1 33 6 33

(Breathlessness, pam m chest hair does not
grow watery eyes feels suffocated)

Mental problems - - 35 28
(Less concentrahon has wrong
thoughts, feels scared cannot tolerate nOIse)

Diet related problems - - 35 28
(DeflClency of blood proteIns VitamIns)

Box I Who IS a Healthy and Weak Girl? VOices of Adolescent Girls
HeaHhyGIrI
• A gIrl whose phySIcal and mental state IS balanced IS called a healthy gzrl
+ Healthy gIrl IS neat, good and strong
+ GIrl who do not get ttred whzle domg work and does not feel breathless
+ Her body's blood IS pure
• Healthy gzrls do not suffer from any type ofdIseases
Weak GIrl

+ GIrls who get ttred whIle domg work, feel breathlessness, cannot clImb steps, fall slck oftenly
• She loses temper on small thmgs
+ She remams apathetIC, dlsmterested
• A gIrl who falls SIck always and who has fever tn her bones
• A gIrl who IS confused, not enthustasttc and has no mterest m anythmg

Improvmg Health of a Weak GIrl
• Her surroundmg envIronment should be such that she should get mental peace
• She should be gIven balanced dIet, should do exercISe dally, should also take GLVs
+ Weak gIrl should be gIven good dIet, energy tablets, she should take treatment to lncrease blood
• She should take treatment m order to mcrease blood
+ She should be gzven health and nutntton educatwn
• Should take mIlk, buttermIlk, curd, ghee, vegetables, vanous frults, pulses to keep her healthy
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Although both groups mentIoned that a nutrItIous chet helps to keep the body healthy,
helps to prevent illness and makes the body energetIc or actIve, the percentage was hIgher
among older grrls (16 to 19 year oIds) About one-ftfth (28%) of younger grrls dId not kno'"
the relatIon between health and a nutrItIous chet wlule only one-tenth of older gIrls could
not correlate the two

7 1 4 PerceptIons regardIng common Illnesses seen In adolescent gIrls

When asked about common illnesses suffered by grrls (10 to 19 years) as perceIved by them,
about a fIfth mentIoned VOmItIng, charrhoea, and dysentry, whIle around half of them
mentIoned headache, JaundIce and other aches and pams Around 60-70% mentIoned cough,
cold, fever, typhOId and malana

Box 2 What IS the Relationship Between Health and Nutritious Diet? VOices of Girls

• A balanced dIet zncreases fat In the body and If we take thIS type of dIet then our health
remazns good

• By havzng balanced dIet health remazns good, body keeps fIt and It also keeps a good
amount of blood In body

• By havzng balanced dIet body remazns healthy, body get all the requIred nutrzents and
physIcal development takes place and also workzng capacIty zncreases

• Mental tenslOn IS not there You feel happy
• By eatzng nutrztlOus dlet we get strength and can also mamtazn good health Blood

mcreases, other body parts get energy to do work and also the lIfe span Increases

• By eatmg balanced dIet the growth of body takes place adequately and also balanced
dlet prevents body from attack of mlcroorganzsms

7 2 PerceptIons regardIng AnemIa and Iron Tablets

A maJonty of the older gIrls (94%) were aware about 'paleness of blood' wlule less than half of the
younger group (44%) were aware about It WhIle 62% of the younger grrls dId not know the other
term for paleness of blood, 86% of older grrls mentIoned 'pandurog' as the other term whIch IS the
GUJaratl eqUlvalent for 'anemIa' A hIgher percentage of younger grrls mentIoned 'anemIa' and
kamJorz' or weakness as the other terms for 'paleness of blood' compared to the older gIrlS

The correct cause of anemIa was not known by maJonty of the grrls m both groups (>90%) As
seen m Table 37 a maJonty of the grrls beheved that they dId not suffer from 'paleness of blood
mamly because they saId they were hungry, had energy to do work and chd not have pale blood

Regardmg problems faced due to anemIa about half the younger group and a fourth of the older
group could not elaborate In the older group the symptoms of anemIa mentIoned were - felt
weak or tIred easIly, could not work and looked weak About a thIrd of the older gIrls and most
of the younger grrls were not aware of ways to combat anemIa (See Box 3)

7 2 1 DIet and anemIa

Both groups mentIoned tomatoes, carrots, GLVs, fruIts, other vegetables and beetroot as
foods that 'make blood red'

Amongst the older group, a maJonty felt that theIr dIet contams Iron (70%) and vItamm C
(94%) wlule only about half the younger grrls felt that theIr dIet contams Iron and vItamm
C, though both groups chd not know much about foods nch m Iron, and mentIoned GLVs
tomatoes and carrots as Iron nch foods The older group was better mformed about food
nch m vItamm C and mentIoned lemon, oranges, gooseberry and other sour frwts wlule
less than a fIfth of the younger group was able to mentIon thIs
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Tabfe 37 Perceptions Of Girls Regarding Anemia And Iron Tablets

Descnpbon 10 to 15 Years 16 to 19 Years
(N = SO) (N = SO)

n % n %

Aware about paleness of blood?
..- Yes 22 44 47 94
..- No 28 56 3 6

Subject feels she suffers from paleness of blood
..- Yes 6 12 3 6
..- No 31 62 47 94
..- Does not know 13 26 - -
If yes, why? Because-
..- Do not feel hungry and have thm body

structure - - 1 33
..- Body IS weak and looks pale - - 1 63
..- Have black circles around eyes - - 1 33
..- Face IS pale and whlbsh 2 33 - -
..- Fall sick frequently 2 33 - -
..- Get bred soon 2 33 - -
If no, why? Because-
..- I feel healthy 6 20 17 36
..- I am not weak / I have energy to do work

and body does not look yellow 4 13 14 30
..- I do not have pale blood / blood IS red /

am not anemic 3 10 6 13
..- I eat more I have good diet I eat foods

which mcrease blood 3 - 6 17
..- I do not know - - 8 17
..- My body does not look yellow and IS not weak 2 6 - -
Subject feels her diet contams Iron
..- Yes 23 46 35 70
..- No 27 54 15 30

Subject feels her diet contams vltamm C
..- Yes 27 54 47 94
..- No 23 46 3 6

Subject has seen Iron tablets earlIer
..- Yes 48 96 40 80
..- No 2 4 10 20

If yes, where?
..- In hospital/health center I doctor 35 73 32 80
..- Do not know - - 11 27
..- In medical store 12 25 8 20
..- At horne - family member consummg It 11 26 11 27
..- School 3 8 - -
..- Faith healer 2 4 - -
SubJect has consumed Iron tablets
..- Yes 33 66 8 16
..- No 17 34 42 84

If yes, advise given by
..- Doctor 27 81 7 87
..- Parents 2 6 1 12
..- Faith healer 2 6 - -
..- Others (class teacher grand-parents, neighbor) 2 6 1 12
..- Not reported 2 6 - -
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Table 37
(Cont)

Perceptions Of Girls Regarding Anemia And Iron Tablets
Descnpbon 10 to 15 Years 16 to 19 Years

(N = SO) (N = SO)

n % n %

If yes, penod of consumpbon.. Weeks 23 70 2 25.. Months 9 27 4 50.. Ongomg smce 2 years - - 1 12.. Do not know 1 3 1 12

If yes, benefIcial effects of tablets.. Became more energebc / got strength 25 78 6 75
(weakness removed / bredness reduced).. Memory mcreased 2 6 3 37.. Blood formed m body 4 12 2 25.. Blood became pure 5 15 1 12.. Body became healthy 14 42 2 25.. Put on weight and got Iron m body - - 1 12.. Dld not fall III 3 9 - -

Subjects willingness for consummg tablets
once a week.. Yes 45 90 46 92.. No 5 10 4 8

7 2 2 Iron tablets

MaJonty of the subjects had seen the rron tablets earher (80% to 96%) Amongst those who
had seen It earher, most had seen It m the hospital or health center whIle around one-fourth
had seen It either at the medIcal store or at home where either they or a famliy member was
consummglt

SiXty-SIX percent of the younger grrls menhoned that they had consumed rron tablets earlier
on doctor's adVice whIle only 16% amongst the older group menhoned havmg consumed It
earlIer The major benefIts menhoned after consummg the tablets was that they became
more energehc or therr strength mcreased or weakness/hredness reduced A thrrd of the
older group menhoned that therr memory had also Improved

7 3 PerceptIons regardIng Health and MenstruatIon

WIth regard to menstruahon (Table 38), maJonty of the guls started menstruatmg between the
ages 13 to 15 years and most were unaware about It before It started Interestmgly, more younger
than older guls stated that they had prIOr knowledge regardmg menarche mmcatmg perhaps a
trend of preparmg grrls for thIs event

Most were not clear about the reasons for menstruahon While maJonty (96%) of the older group
felt there was some relahon between menstruahon and health, most (81%) could not speCIfy
Amongst the younger group, maJonty (88%) did not feel there was any relatIOn between
menstruahon and health

In both groups, about 60% of the menstruatmg guls reported that they suffered from problems of
stomachache, backache and pam m hands and legs, reduced appehte and tIredness due to
menstruahon

Box 4 reveals that most grrls had negahve feehngs and emohons assoCIated With onset of menarche,
pomhng to a need to prepare them adequately for thIs event m therr development
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Box ,1')
Views on Anemia ("Pale Blood") - What the Girls said

Causes and Symptoms of AnemIa

... By eatmg stale food blood becomes pale

... By eatmg more of salt, due to mental tensIOn and by not takmg balanced diet, we get anemia

... The blood becomes pale because the gzrl eats clay and chalk which makes the blood watery and also
because of lack ofnutntlOus food

... Reasonfor suffenngfrom anemia IS weak body, not takmg balanced diet, protem and vltamm defiCiency
other than thiS, low level ofhemoglobm m blood

... If body IS not healthy then the circulatIOn of blood stops As the CIrculatIOn of blood reduces, blood
becomes pale

... Due to mcrease m white blood cells m blood blood gets pale
Appearance of an AnemIC Gul

... She looks llke a skeleton

... The girl s face has no enthUSiasm whzle talkmg to other people she gets angry

... Girl whose blood IS pale and one who looks weak her body IS pale and also she suffers from general
weakness

... Her appetite gets reduced

... Her face looks wlthered and wrmkled

Problems due to AnemIa

... The girl whose blood IS pale she has less strength she cannot see properly and she feels giddy

... GIrl who has pale blood has low appetite, she feels glddmess and she needs rest

... The gIrl who has pale blood looks pale (yellOWIsh) and she has difficulty or problem dunng menstruatzon

Ways to Improve Pale Blood

... The girl should take vltamm rzch diet as well as the diet whIch prOVides hemoglobm

... By mcreasmg the digestzblllty offood, by havmg more Jaggery blood mcreases m your body, should
have vegetables should take Iron tablets

... Lungs play Important part m purzficatlOn ofblood hence It IS necessary to keep lungs healthy Balanced
dIet IS also necessary

... The gIrl who has pale blood should eat protem rzch food m suffiCient quantIty and should eat frUItS

... She should be gwen fat rich food lIke mllk ghee dally zn the mormng should do exercise m the mormng
and should be made to run

... For the treatment ofanemIa blood transfuSIOn should be done

... For the treatment ofblood to zncrease hemoglobm medlcme should be given
BenefIts of Iron Tablets

... Byeatmg Slzaktl m laal gall one gets energy By eatmg thIS tablet one IS able to get Vltamm which IS

denclent

... Bl( takmg the red tablets weget energy mterest towards work mcreases and clrculatzon ofblood zncreases

... Body keeps fit and we do not have glddmess after takmg these tablets

... By takzng these tablets blood IS zncreased health mcreases and zntelligence mcreases

... It zncreases energy and thmkmg abzlltles If we do not have energt) to do work then after consummg
thesL tablets the work can be done faster we take mterest m studymg and body remams healthy

... By havmg these red colored Iron tablets we feel hungry and can take diet zn more amount It gives Iron
and energt) to the body

... Blood forms, It remams pure memory power mcreases, body remams healthy and we get vltamm and
Iron

... By consumzng these tablets weakness IS dlmlmshed and energy develops m the body
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Tab(e 38 Perceptions Of Girls Regarding Menstruation

Descnpnon 10 to 15 Years 16 to 19 Years
(N = SO) (N = SO)

n % n %

Attamed menarche
+ Yes 8 16 50 100

+ No 42 84 0 0

Age at menarche (years)
+ 13 3 37 9 18

+ 14 3 37 21 42
+ 15 1 12 15 30
+ 16 - - 5 10

Class m wh1ch menstruation started
+ 8th Std 4 50 14 28
+ 9th Std 2 25 20 40
+ 10th Std - - 16 32
+ 7th Std 2 25 - -
Pnor awareness about menstruatIon
before 1t started
+ Yes 3 38 4 8
+ No 5 63 46 92

If yes, who mformed
+ Mother 2 67 2 50
+ Fnend - - 1 25
+ SIster m-Iaw - - 1 25
+ Elder sIster 1 33 - -
Relahon between menstruahon and health
+ Yes 6 12 48 96
+ No 44 88 2 4

If yes, elaborate
+ Do not know 4 67 39 81
+ Blood remams pure 1 17 3 6
+ Changes m body take place 1 17 3 6
+ For good health onset of menarche IS must - - 3 6
+ Waste of body goes out - - 4 8
+ If menses does not start you get p1mples 1 17 7 14

Suffer from any problem due to menstruahon
+ Yes 5 62 33 66
+ No 3 37 17 34

If yes what problems?
+ Stomachache 3 60 24 73
+ Backache 3 60 14 42
+ Pam m legs 2 40 13 39
+ Do not feel hke workmg 1 20 7 21
+ Pam m hands - - 3 9
+ Problem m sleepmg and slttmg - - 3 9
+ Feel hred/weak - - 2 6
+ Headache 1 20 - -
Suffer from followmg problems after menarche
+ Tiredness 4 50 21 42
+ Breathlessness 1 125 4 8
+ Reduced appebte 5 625 25 50
+ Footache 4 50 26 52
+ Backache 6 75 27 54
+ Giddmess 1 125 5 10
+ Others

Stomachache - - 3 6
No problem - - 8 16
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BoiX' 4 Attammg Menarche

FIrst Feehngs and Expenences

.. Freedom zs taken away and cannot play lzke before

.. When penod camefor the first ttme at that tzme I had stomachache I felt restless for the whole day I
dzd not feellzke working, I felt bad I could not play because Ifelt zt was dzrty, I dzd not lzke zt

.. I felt bad when penods started for the first ttme After thzs when I came to know that now I have to
follow all the ntuals ofhome, lfelt lzke crymg

.. I dzd not know how to use sanztary napkin and I also felt bad, I felt mconvenzent walkmg and szttmg

.. When penods camefor thefirst tzme Ifelt bad but afterwards I felt good because gzrls look lzke an adult
only after menstruatIOn starts

.. It felt strange when zt happened the first tzme but when the elderly people explamed about zt I came to
know about zt and felt that I am free as I was before

.. After entermg mto adolescence I stopped playmg Ifelt bad about all these thmgs

Reasons for Menstruation

.. Accordmg to me penod come to the gzrls so that all the waste matenal of the body can come out

.. Because after 12 years ofage sexual changes take place m the body testzcles develop blood needs to be
removed from the body and so some get perIOds

.. When the gzrl gets her perIOds zt zs good - whatever dzrt/waste matenal there zs m her body that comes
out

Relation between Menstruation and Health

.. Impure blood zs dzscarded due to menstruatIOn Hence health zs zmproved

.. For good health onset ofmenarche zs must m gzrls

.. Because m some people if thelJ do not get perIOds they get pzmples

.. All heat of the body comes out through thzs and body remams healthy

.. Accordmg to sczence books zt IS good and has many benefits

Problems due to MenstruatIOn

.. Because of perIOds I have headache gzddmess backache and I do not llke domg anythmg

.. Due to menstruatlon m one part of the stomach there IS contmuous pam Also I do not lzke to do any
work

.. I have pam In stomach, cramps In hands and legs, pam In whole body, backache and problem while
sleepmg and szttmg I have to eat tablets to get nd of the pam

.. Due to menstruatIOn there IS pam In the lower abdomen and stomach

PhySIcal Changes after Menstruation

.. OnCL menstruatIOn started there was no Increase In hezght

.. After the onset ofmenarche hezght does not mcrease much, pzmples come on the face and surface
area of the stomach reduces

.. Bleast development took place and It seems I have grown up

.. Slowly my body became good after the penods started, the blood ofmy body became good

74 PerceptIons regardmg Household ResponsIbIlItIes and Gender BIas

As seen m Table 39, most gIrls had household responsIbilitIes such as sweepmg and moppmg the
floor, washmg clothes and utensils, helpmg mother m house work and cookmg TheIr brothers
mostly took care of outSIde work hke brmgmg Items from the market (32% to 46%) and also
occasIOnally dId house work hke arrangmg bed, keepmg utensils, fillmg water, foldmg clothes
(37~o to 48%) About 25% to 32% of gIrlS mentIoned that theIr brothers lid not work at all at
horne, while many mentIoned studIes as 'work', wruch theIr brothers chd at home Amongst the
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older group, 12% of the grrls mentioned that theIr brothers would carry out only theIr own work
at home hke keepmg theIr plates away, Irorung theIr clothes etc

When asked about how they felt about theIr brothers not workIng at horne, only 18% amongst the
younger group and 37% amongst the older group felt bad or rod not lIke 1t Several grrls beheved
that house work 1S a grrl's respons1bility and that theIr brothers are not expected to do 1t or help
(Box 5)

Table 39

Box 5

Perceptions Of Girls On Gender Based Household Roles and Responsibilities

Descnpbon 10 to 15 Years 16 to 19 Years
(N = 50) (N = SO)

n % n %

Household responsIbIlities of glrls
+ Sweeping and mopping floor 48 96 49 98
+ Washing clothes 35 70 30 60
+ Washing utensIls 42 84 38 76
+ Cooking lunch 8 16 15 30
+ Cooking both meals 8 16 13 26
+ Helping mother In house work 48 96 42 84
+ Helping mother In cooking 40 80 40 80
+ Looking after younger slbhngs 27 54 10 20
+ Bnnglng vegetables or outside work 34 68 21 42
+ Teachmg young SiblIngs 37 74 24 48
+ Helpmg m family busmess 33 66 18 36
+ Do not do work at home 1 2 1 2

Gender preference In next bIrth
+ Girl 20 40 30 60
+ Boy 23 46 17 34
+ Do not know 6 12 3 6

Reasons to become a glrl
+ GirlS have higher status - - 11 37
+ GirlS can do lots of work 2 10 7 23
+ Girls feel for parents 9 45 5 17
+ GirlS can do fashion 4 20 4 13
+ GlTls are good natured 2 10 5 17
+ GirlS can progress In any field - - 3 10
+ No difference between boys and girls - - 2 7
+ GirlS are beaubful - - 2 7
+ Girls have honor of becoming mother 2 10 2 7

Reasons to become a boy
+ They have more freedom (roam/take up Job) 12 52 15 88
+ They are free from tensions 2 7 4 23
+ They do not have to work 7 30 4 23
+ They get more respect 1 4 4 6
+ They can struggle hard With society - - 1 6
+ No response 3 13 1 6

What the Girls Said About Gender Based Roles and Responsibilities

• I feel good about It Younger brothers are supposed to do household chores but elder brothers are
supposed to earn moneyfor the family

• I feel good when my brother does not work at home as only girls should do work at home

• I Izke domg work Even though my brother does not work, I like It

• I am agirl, that IS why I have to do all the work, brother does not do any work

• We feel good, now they do not do anythmg but eventually when they grow up they Will have to
earn

• I get angry

.CC/MetherCare



Box 6

When asked about whether they would lIke to be a boy or a grrl ill the next bIrth, maJonty (60%)
of the older grrls wanted to become a grrl agam mamly because they belIeved that guls have a
lugher status (are gtven more respect), grrls can do lots of work, they are good natured, thev 'feel
more' for therr parents and grrls can dress up m vanous ways ('fasluon') Only 40% of the younger
group wanted to be a grrl agam mamly because they felt that grrls can serve the parents better and
can do fasluon

Those who wanted to become a boy m the next bIrth sald that they felt that boys have more
freedom and mdependence, they can roam about at any bIDe, are free from tensIOns and do not
have to work Box 6 elaborates on therr responses

Do I Want to be a Girl or a Boy In my Next Birth?

I want to be a boy In my next bIrth because

+ I do not llke to work, and I llke to have fun

+ A boy does not have to do any work He can roam about wtth freedom and nobody
stops him from dozng anythzng

+ He can move about accordzng to hiS deszre Also gzrls do not get too much respect,
boys get more respect

+ They are free from tensIOns and can eastly go where they please

I want to be a gill In my next bIrth because

+ Nowadays there IS no difference between gzrls and boys I ltke to remazn senous I
love to do all the work whzch gzrls are supposed to do

+ She can do fashlOnable and her status zs hzgher

+ Her status IS hzgh and she IS treated as Lakshml'(Goddes of wealth) zn the house

+ They look fazr and beautiful

To sum up the percepnons of the adolescent guls, a maJonty belIeved that they were healthy and dId
not gl\' e much Importance to rnmor health problems mc1udmg symptoms of anenua Therr percepnon of
good health was related pnmanly to therr lIfe expenences such as ability to do housework, not feelIng

tired or not fallmg III often, havmg a good appehte, havmg a good appearance and nature and a few added
aspects of mental health such as freedom from 'tensIOn' Awareness about aneffila and Its treatment was
poor The relanonslup between a nutrlnous dIet and health or anenua prevenhon was very general, With
madequate knowledge about speCifIc rron or vltarnm C nch foods to 'mcrease blood' Most grrls had
negative feelmgs about menarche and dId not see Its assoCianon With anenua Gender based roles and
responsibilities were by and large accepted unquesnonmgly by the grrls and the relahonslup between
women s work' (espeCially If excessive) and 'poor health and nutnhon' was largely unknown

KiinOln; et Oil. 1'l'li



Impact Evaluation of The weekl~ IFA
supplementation Interventions

In all Tables presented m tlus secbon only those grrls were mcluded m the analySIS who had conswned
at least 80% of the total dose of tablets (1 e 21 tablets and above)

HemoglobIn Levels

There was a slgruflcant decrease m the prevalence of anenua m the expenmental group from 71% to
29% as well as the control group from 71% to 41% The extent of decrease m percent prevalence of anemIa
was smular m both the groups (Table 40)

Table 40 Proportion Of Anemlc1 SUbjects Before And After
The Intervention In Experimental And Control Groups

Age
Group % Anemic m Expenmental Group % Anemic m Control Group
(Years)

Pre Post % Decrease Pre Post % Decrease

10 12 37 12 25 36 19 17

13 -19 34 17 17 35 22 13

Overall 71 29 42 71 41 30

I HB 2: 12 g/dl

Table 41, mdlcates that m both the experimental and the control group grrls, mean hemoglobm rose
from llglell to 12g1dl after the mterventIon (09 to 1 0 g/dl mcrement) The pattern of mcrease was
SImilar ill most age groups Comparmg the hemoglobm mcrements (Table 42), Itwas seen that the mcrement
tended to be somewhat lugher m most age groups m expenmental subjects than controls, but this difference
was non-slgruflcant FIgure 17 shows that there was a slIDllar shIft to the right m the frequency distrIbutIon
curve ofboth the expenmental and control groups mdIcatlng that the IFAsupplementatIon had no slgruhcant
Impact m Improvmg hemoglobm values

Table 41 Mean Change In Hemoglobin In The StUdy Groups After Intervention (N=729)

Expenmental Group Control Group

Age N Imbal Fmal Mean N Imbal Fmal Mean
(Years) Mean Mean Change Mean Mean Change

±SE ±SE ±SE ±SE

10 37 1168 1298 130 49 1171 1314 142
±O 17 ±O 16 ±023 ±O 15 ±O 12 ±O 18

11 64 11 02 1273 170 72 1147 1263 115
±O17 ±O 15 ±018 ±O 15 ±O 13 ±O 18

12 84 1151 1253 102 92 1104 1190 086
±O 15 ±O 12 ±017 ±O 16 ±012 ±017

13 89 11.24 1217 093 92 1118 1199 082
±O13 ±O 15 ±O 17 ±O14 ±016 ±017

14 37 11.28 1260 131 30 11 07 1190 083
±023 ±021 ±025 ±025 ±O27 ±028

15 23 1015 1239 124 36 1054 1178 124
±O28 ±028 ±038 ±024 ±027 ±031

16-19 10 11 02 1275 173 12 1022 1175 153
±049 ±045 ±011 ±035 ±030 ±O44

Overall 344 1123 1246 122 385 1116 1220 104
±OO7 ±007 ±008 ±007 ±007 ±008
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Table 42 Companson Of Mean Hemoglobm Increments In Expenmental
And Control Groups

Age Mean Change Mean Change Mean .t' 'p'
(Years) (El) (0) DIfference Value Value

(E-C)

10 1.297 1421 -0124 04315 06671

11 1702 1151 0551 21134 00364

12 1018 0858 0160 06531 05145

13 0926 0816 0110 04544 06500

14 1314 0833 0480 1.2634 0.2109

15 1.239 1.244 0011 01011 09913

16-19 1730 1533 0197 0.3001 07671

Overall 1217 1038 0179 15179 01294

1 Expenmental Group (N=344)
2 Control Group (N=3B5)

Before
- After

Experimental Group

Frequency Distribution Curve Of Hemoglobm Values
Before And After Intervention
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The anemIC subjects showed a hrgher mean mcrement m hemoglobm levels than the non-anerrucs
subjects m both the experunental and control groups

Thus the hematologIcal data of the present study has demonstrated that the hemoglobm Improvements
m both the groups are more a functIon of adolescent growth rather than the Impact of weekly IFA
supplementatIon gIven m a dose of 100 mg elemental Iron + 05 mg fohc aCld
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A ppehte Score

Table 43 reveals that there IS no conslStent chfference between expenmental and control groups WIth
regard to change m the appehte scores between anenucs and non-anenucs Perhaps the grrls could not
understand the rahng scale adequately suggeShng that methodolOgIcal nnprovement IS reqUIred m
the adnurustrahon of the scale Also, admmlStrahon of such scales m school sltuahon and slum sltuahon
seem to ehclt dIfferent responses For example, m the prevIOUS study the gIrls m slums could
comprehend the rahng scale and fill It up, whereas m the present school study, the grrls as a whole
could fill up the rahng scale only after consIderable guIdance from the mveshgators In Table 44,
however, a trend towards better appehte m expenmental group as compared to control group IS seen
and IS slgruhcantly better However, more mveshgahon 15 reqwred m tJ:us area for a better understandmg
of the relahonshlp between IFA supplementahon and appehte

Table 43

Table 44

Comparison Of Scores Indicating Appetite And Fatigue In Experimental And
Control Groups (% SUbJects)

Cntena Expenmental Group (N=285) Control Group (N=300)

Pre Post Pre Post

Appehte Scores
AnemICs
+ o 3 2 8 3 8
+ 4 7 11 7 17 13
+ 8 10 2 1 2 1
Non Anemlcs
+ o 3 8 32 14 31
+ 4 7 66 43 57 38
+ 8 -10 10 9 7 9
Fahgue Scores
Anemlcs
+ o 3 3 9 4 11
+ 4 7 10 6 14 9
+ 8 10 2 1 4 2
Non-Anemlcs
+ o 3 13 43 14 40
+ 4 7 53 36 44 33
+ 8 10 17 5 20 5

Post Intervention Appetite Data Of Experimental And
Control Groups (% SUbJects)

Cntena Expenmental Control Values
Group Group

(N=285) (N=300)

Feel hungry at meal bme
+ Yes 96 92 4505"
+ No 4 8

Family members say you eat more than before
+ Yes 41 39 3512"
+ No 58 61

You feel more hungry than before
+ Yes 66 68 0190
+ No 2 32

You feel less bred than before
+ Yes 74 75 0071
+ No 26 25

.. SlgmfIcant according to chi-square test
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DIetary Intake

Mean nutnent mtake

Tables -15 to 47 show that nutnent mtakes of the expenrnental and control groups rn all age groups - 10
to 12 Years, 13 to 15 years and 16 to 19 years - were essentIally smular after the rnterventIon There were
wIde vanatIons m the nutrIent mtakes amongst the grrls due to whIch It IS not pOSSIble to arrIve at am
defuutIve conclusIOns One reason for these WIde vanatIons could be that the present subjects belong
to the rruddle mcome group where a greater vanety of foods are available and the adolescents are
lIkelv to have vaned chOIces m the amount and type of foods they eat It should be noted m both
expenmental and control groups, mtake of Vitamm C and 13 - carotene markedly mcreased after
mterventlOn (FIgures 18 to 20), mdIcahng that the mformal and rndIrect nutntIon educatIon that took
place due to the mteractIon of gIrlS WIth the rnvestIgators and the matenals given to them (e g labels
and complIance cards), mIght have had a pOSItIve lIDpact on the rntake of protectIve foods lIke frUIts

Table 45
I

Mean Change In The Nutrient Intakes Of 10 to 12 Year Old Girls
Pre And Post Intervention Data

I ]\;utnent Mean
i (Umt) :t SE Expenmental Group (N=7) Control Group (N=8)
I MedIan

I ImtIal FInal t InItial Final t

I CalOries Mean 1520 1484 1532 1623

I
(kcal) :t SE :tl01 4 :t160 6 01911 :t1172 :t987 05952

Median 1520 1484 1532 1779

i
Protem~ Mean 31 1 456 361 328

(t,) ±SE ±25 ±45 28160 ±32 ±25 08128
Median 31 1 469 361 328

I Fat Mean 482 480 626 557

I (g) ± SE ±40 ±78 00228 ±65 ±68 07335
Mednn 501 439 621 557

I Iron Mean 96 105 177 161
I

(mt.) ± SE ±15 ±15 04242 ±33 ±35 03326
I Medl1n 9 I 113 163 157

I C,IClum Mean 326 428 404 516
I (ml,) ± SE ±431 ±50 5 15330 ±653 ±991 09504I
I Median 320 424 380 516

\ Ltlmm C Mean 25 73 43 55
I (mt,) ±SE ±2 I ±245 19723 ±45 ±78 13215

I \1ednn 25 64 43 5

It- Carotene Mean 311 465 378 751
I (J..lt,) ± SE ±445 ±518 22580 ±460 ±1312 26864I
I

Median 311 465 378 751
I
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Table 46

Table 47

Mean Change InThe Nutrient Intakes Of 13 to 15Year Old Girls
Pre And Post Intervention Data

Nutnent Mean
(Unit) ±SE Expenmental Group (N=8) Control Group (N=6)

Median

Inlhal Final If Inahal Final If

Calones Mean 1440 1450 1219 1617
(kcal) ±SE ±862 ±1558 00540 ±186 ±1931 2052

MedIan 1411 1312 1216 1719

ProteInS Mean 349 403 386 419
(g) ±SE ±24 ±5.2 0943 ±49 ±78 0358

MedIan 346 37.2 349 447

Fat Mean 426 487 490 432
(g) ±SE ±3.2 ±37 1.247 ±48 ±68 0696

MedIan 426 487 453 373

Iron Mean 146 82 94 110
(mg) ±SE ±13 ±10 3902 ±18 ±17 0646

MedIan 133 83 8.2 105

CalcIUm Mean 344 394 355 313
(mg) ±SE ±431 ±543 0724 ±593 ±506 0549

MedIan 336 394 339 277

VItamIn C Mean 295 47 11 34
(mg) ±SE ±56 ±700 1963 ±O4 ±49 13215

MedIan 26 47 11 34

B Carotene Mean 560 577 300 362
(Ilg) ±SE ±810 ±1209 0116 ±325 ±479 1064

Median 543 577 294 362

Mean Change In The Nutrient Intakes Of 16 to 19Year Old Girls
Pre And Post Intervention Data

Nutnent Mean
(U0lt) ±SE ExperImental Group (N=4) Control Group (N=5)

MedIan

InitIal Final It' InitIal Final It'

Calones Mean 1467 1525 1698 1294
(kcal) ±SE ±2584 ±2050 0191 ±2762 ±1158 1346

Median 1300 1357 1483 1287

ProteIns Mean 377 443 373 308
(g) ±SE ±41 ±96 0287 ±48 ±23 1221

Median 347 395 355 342

Fat Mean 673 734 544 569
(g) ±SE ±95 ±190 0287 ±99 ±111 0168

Median 688 569 435 550

Iron Mean 11.2 131 98 82
(mg) ±SE ±17 ±22 0909 ±18 ±17 0646

MedIan 118 115 86 76

Calcium Mean 377 726 352 406
(mg) ±SE ±801 ±1585 1969 ±368 ±104 0 0483

Median 390 873 316 334

VitamIn C Mean 19 79 25 79
(mg) ±SE ±79 ±135 3829 ±137 ±284 1706

Median 12 89 10 705

B Carotene Mean 345 3724 333 2323
(Jlg) ±SE ±623 ±5751 5840 ±296 ±5854 3394

Median 337 3889 292 1639
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Mean Change In Nutrient Intake As % RCA In 10-12 Years Old Girls
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Flgure 19

Mean Change In Nutrient Intake As Ofo RDA In 13-15 Years Old Girls
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Flgure 20 Mean Change In Nutrient Intake As % RDA In 16-19 Years Old Girls
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Concept of body Image and effect on food Intake

The mvesttgators observattons durmg the study penod are summanzed below

For most gIrlS, an Ideal body Image was that of a 'thm gIrl' whose Ideal body weIght IS 40 kg They dId
not want to consume amounts of foods whICh were exceSSIve accordmg to them Most of the mothers
dunng the dIet survey expressed concern at the poor food mtake of the guls About one-thud of the
mothers worned that If gIrls eat more food then they will become overweIght Responses whIch were
gIven bv the gIrlS about the parental support for theIr food mtake were

Mummy mane kahe chhe ke tane pahela karata vadhare bhukh Iaage chhe Ane kahe chhe ke ketlu
khayae chhe ,II

(My mother says that you feel more hungry than before and she also says how much you
eat!)

Bahu na kha nahee to vaJan vadhz Jase'

(Don't eat too much otherwIse, your weIght will mcrease)

'Mummy evu kahe chhe ke tu khavudhan chhe"

(My mother says that you eat too much food)

K.mani el al. 1!!I



Growth

As Tables 48 to 50 mchcate, there was a sumlar mcrease m weight, height and BMI of guls m both the
expenmental and the control groups on account of normal pubertal growth

Table 48

Table 49

Mean Change In Height InThe study Group After Intervention (N=729)

Age Expenmental Group Control Group
(Years) N wbal Fmal Mean N wbat Fmal Mean

Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE

10 37 1335 1368 333 49 1321 135.2 319
±119 ±1.21 ±O18 ±114 ±117 ±O 19

11 64 1395 1431 360 72 1394 1432 373
±093 ±360 ±O19 ±O87 ±086 ±019

12 84 1458 1485 270 92 1439 1473 329
±O74 ±069 ±O 18 ±O62 ±O57 ±O 16

13 89 1473 1497 244 92 1475 1499 238
±O72 ±O70 ±O 16 ±068 ±064 ±O 14

14 37 1495 1514 187 30 1500 1515 149
+104 ±101 ±0.25 +119 ±102 ±0.28

15 23 1505 1513 087 36 1512 1524 119
±128 ±127 ±O 18 ±075 ±079 ±O 19

1619 10 1499 1503 038 12 1513 1522 093
±152 ±151 ±014 ±1.55 ±169 ±027

Overall 344 1445 1471 259 385 1439 1466 271
±046 ±O 43 ±009 ±045 ±042 ±009

Mean Change In Weight In The StUdy Group After Intervention (N=729)

Age Expenmental Group Control Group
(Years) N Imtlal Fmal Mean N Imtlal Fmal Mean

Mean Mean Change Mean Mean Change
±SE ± SE ±SE ±SE

10 37 2759 3059 300 49 2608 2845 237
±104 ±119 ±034 ±081 ±095 ±027

11 64 3042 3317 275 72 2978 3267 288
±090 ±O 92 ±032 ±066 ±068 ±O 16

12 84 3438 3707 269 92 3312 3609 287
±O75 ±075 ±O 19 ±058 ±060 ±021

13 89 3689 3901 212 92 3685 3906 221
±O70 ±071 ±O 19 ±067 ±on ±O 18

14 37 3950 4105 200 30 3992 4183 192
±129 ±134 ±0.29 ±113 ±111 ±033

15 23 3863 3946 083 36 3959 4046 086
±082 ±084 ±028 ±089 ±O84 ±022

16-19 10 4100 4135 035 12 4292 4308 017
±278 ±286 ±043 ±134 ±150 ±058

Overall 344 3459 3691 232 385 3404 3633 229
±O42 ±O42 ±O 11 ±0.38 ±O.38 ±O09
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Table 50 Mean Change In BMlinThe Study Group After Intervention (N-729)

Age Expenmental Group Control Group

(Years) N lrubal Fmal Mean N lrubal Fmal Mean
Mean Mean Change Mean Mean Change
±SE ±SE ±SE ±SE

10 37 1534 1621 087 49 1487 1533 046
±042 ±045 ±O 17 ±O.34 ±O34 ±O 18

11 64 1545 1603 058 72 15.24 1588 064
±O 31 ±031 ±O 16 ±O23 ±O24 ±007

12 84 1606 1673 067 92 1596 1658 063
±026 ±003 ±008 ±O21 ±O 21 ±009

13 89 1701 1735 035 92 1686 1732 046
±028 ±026 ±O 12 ±024 ±026 ±008

14 37 1761 1807 046 30 1769 1822 053
±O 49 ±053 ±O 12 ±O42 ±O45 ±O 14

15 23 1707 1725 017 36 1732 1743 011
±O 34 ±035 ±O 13 ±037 ±O 36 ±O 11

16-19 10 1816 1823 007 12 1882 1871 011
±105 ±109 ±O 18 ±069 ±077 ±024

Overall 344 1614 1693 068 385 1627 1676 049
±O 14 ±114 ±007 ±O 12 ±O 12 ±044

Companson Of Mean Height Increments In Experimental And Control Groups

Age Mean Change Mean Change Mean 't' p'
(Years) (El) (Cl) Difference Value Value

(E-C)

10 3327 3188 0139 0.5228 06025

11 3600 3726 -0126 04606 06458

12 2701 3289 -0.588 24322 00160

13 2437 2377 0060 02786 07808

14 1868 1497 0371 09777 03318

15 0870 1186 -0317 11553 02527

16-19 0380 0933 -0.553 16981 01049

Overall 2588 2714 -0126 10167 03096

I Expenmental Group (N=344)
2 Control Group (N=385)

Companng the growth of anerruc versus non-anerrucs Tables 51 to 53 reveal that

... There was a sirrular illcrease ill the weIghts and heIghts of anerruc and non-anerruc subjects of
both the experunental and control groups

... BMI values were also essentIally sIrrular ill both groups, experunental and control, overall as well
as ill aneffilC and non-aneffilC grrls

In sum the weekly IFA supplementatIon dId not sigruflcantly enhance growth over and above that
seen In puberty

Table 51
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Table 52.

Table 53

Comparison Of Mean Weight Increments In experimental And Control Groups

Age Mean Change Mean Change Mean It' 'p'
(Years) (El) (C2) DIfference Value Value

(E-C)

10 3000 2367 0633 14591 01482

11 2750 2882 -0132 03759 07075

12 0685 2875 -0190 06827 04956

13 2115 2.205 -0091 03382 07355

14 2000 1917 0083 01889 08507

15 0826 0861 -0035 00968 09231

16-19 0350 0167 0183 0.2457 08083

Overall 2317 2.295 0023 01578 08746

I Expenmental Group (N=344)
Control Group (N=385)

Comparison of Mean 8Mllncrements In experimental And Control Groups

Age Mean Change Mean Change Mean It' 'p'
(Years) (El) (C2) DIfference Value Value

(E-C)

10 0866 0459 0407 15510 01246

11 0577 0639 -0062 03669 07142

12 0674 0625 0049 03915 06958

13 0345 0456 -0111 07708 04418

14 0463 0525 -0062 03302 07422

15 0175 0114 0061 03575 07219

16-19 0069 -0107 0176 05651 05782

Overall 0518 0486 0032 04570 06478

Expenmental Group (N=344)
Control Group (N=385)

FeaSIbIlIty Of The Intervention

The teachers were mvolved nght from the begmrung m the supervIsIon of Iron supplementatIon m
each class As explamed m the preVIOUS chapter they were explamed about the procedure of gIvmg
Iron tablets to the grrls and helpmg them swallow the tablets WIth water They were also explamed
how to fill up the comphance registers each tIme they gave the tablets

Teachers m most classes were co-operatIve and followed the weekly regune except for one to two
teachers who were reluctant to give the tablets because there were three boxes from whIch tablets were
to be gIven and comphance was to be marked accordmgly ThIs took up sometIme whIch a few
teachers dId not welcome However, m several classes the grrls compensated for the lack of teacher's
mterest or absence by enthusIastIcally takmg over the responsIbility of dIstnbutIng IFA tablets

The age group of grrls greatly affected the comphance The younger gtrls were far more co-operatIve ill

swallowmg the tablet than the older gtrls m secondary sectIon Itappears that If only one type of tablet
IS to be gIVen to all grrls, then It IS hkely to be a more feasIble propOSItIon to mtegrate It mto the school
routme
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Benents Of The Interventwn

BenefIts of consunung the tablets as expressed by the girls

... A majorIty of the grrls from classes 6th to 9th as well as from lugher classes saId m mformal
conversatIons that they feel more hungry and less tIred wlule workmg

"Saru lage chhe have Khawaye chhe vadhare"

(I feel good now I can eat more)

... Durmg 24-hour dIetary recall, some mothers SaId that therr daughters tended to eat more after
consummg the tablets One mother was very pleased WIth her daughter's health and she
apprecIated that such mputs were gIVen m the school

... Some grrls reported that therr headache was cured after takmg the tablets

Pehla amne mathu dukhtu hatu, have nathz dukhtu "

(Earher my head used to ache, now It does not paIn)

Other benefrts reported by a few grrls were that therr memory had lffiproved and therr weIght
gam was more In fact, one grrl saId,

I have become fat after consummg the tablets Now you gzve me tablets to reduce my wezght l'

... As regards one severely aneffilC grrl (who had receIved IFA tablets), the class teacher reported that
she had become more actIve mentally and phySIcally and there was a great lffiprovement m her
weIght gam The grrl too corroborated thIs observatIon

Response of the GIrlS to the AnemIa Education Matenal

Labels

ThIS was effectIve m spreadmg awareness regardmg dIetary sources of rron and Vitanun C and IFA
tablets The gIrls remembered the catchy slogans and hked the mformatIon gIven on the labels On an
average, they remembered 3 slogans out of the 4 prInted on the labels

Comphance cards cum bme table

Most students dId not realIze that the card had a dual purpose of recordmg comphance WIth IFA as
well as for the school tIme table The younger grrls used the materIal more as a tIme table than as a
complIance record, willIe many of the older grrls could perceIve It more for comphance recordmg

Brochure

The brochure was meant more for the parents and a few parents dId gIve a feedback that they hked the
brochure The students dId not refer much to the brochure and could not recall ItS messages

The overall Idea of gIvmg the aneffila educatIonal materIal was to motIvate grrls to consume IFA
tablets whIch most of them dId under supervIsed condItIons
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Discussion anD Conclusion
GIVen the unmedIate benefIts of ralsmg the Iron status of adolescent grrls for theIr own health and

theIr long term reproductIve health, recent research globally IS focussmg on effIcacy and effICIenCY of IFA
supplementation on hematologIcal status and growth However, whether the supplementation should be
weekly or daily IS a debatable Issue The ratIonale for recommendmg the weekly supplementahon has
been that the net absorptIon of Iron from the gastromteShnal track over the week IS essenhally snnilar
whether weeklv or daily supplementatIon IS given m vIew of the regulatory mecharusm of Iron absorphon
at the mucosal level Also, It IS belIeved that the SIdeeffects are hkely to be less WIth weekly supplementatIon

In IndIa there have been several studIes mvestIgahng the lffipact of IFAsupplementatIon on prevalence
of anemIa m adolescent girls wffich have been recently revIewed (Kanaru and Ghanekar, 1997) In IndIa,
UNICEF supported three multIcentrIc studIes to compare the effects of weekly dosmg WIth daily dosmg
on prevalence of anemIa Two studIes showed that weekly dosmg was effectIve whIle the thud study dId
not perhaps because It was an unsupervIsed commuruty based dIstrIbutIon trIal, assurmg complIance
was a key Issue for reducmg anemIa (Personal commurucatIon, UNICEF (GuJarat) Program OffIcer, 1998)

Research on Impact of uon-folate on growth of adolescent grrls IS scarce There are a few studIes
where dally Iron supplementatIon for varymg perIods of 12 to 14 weeks to school ch1ldren led to sigrufIcant
Improvements m chIldren's hematologIcal status and growth (Chwang et a11988, Lawless et a11994) Our
earher study reported m Section 1 also showed that m adolescent grrls, daily Iron supplementatIon for 12
weeks Improved pubertal growth TIus study as well as the one by Lawless et al (1994) showed that
Improvement m growth could alsobe a functIon of lffiproved appetIte wffich resulted after supplementatlOn
Zavaleta et al (1997) compared the Impact of dally, mtermIttent (2 days/week) uon supplementatIon and
placebo for 16 weeks among 12 to 18 year old adolescent guls m Peru They reported that the daily
supplementatlOn was sIgmfIcantly better than the mtermIttent one m ralsmg hemoglobm values

Our weeklv supplementatIon study on adolescent guls dId not show an lffipact as dId the daily
supplementation on hematmlc status and growth Though a trend towards better nnprovement was seen
m expenmental subjects as compared to controls m the weekly supplementatIon, m rapIdly growmg anemIc
gIrlS such as those m the present study the weekly supplementatlOn was clearly not adequate to meet Iron
needs and slgmfiCantly reduce anemIa or Improve appetIte or growth The reasons for this could be several,
but a pnmarv reason IS perhaps the madequacv of the weekly uon dose to overcome the level of anemIa
seen m the gIrlS, and to meet growth reqUIrements ThIS concluslOn IS strengthened by the fact that dally
supplementatlOn for a shorter penod dId lffiprove appehte and growth, as hIghlIghted m SectIon 1 Weekly
tnals for 12 to 24 months could show lffipact on hemahruc status and growth and need not be studIed m
rural and urban settmgs

The effiCacy of dally or weekly supplementatIon depends on several factors such as the target group s
mltIal hemoglobm level, the hypothesIzed 'mucosal block effect' regulahng uon absorptIon, the dosage of
the IFA supplements, presence of mfectIous or paraSItic mfestatIons and above all, complIance WIth the
supplementahon regImen ComplIance m large part IS determmed by the operatlOnal, fIeld level
effectiveness of the large scale IFA supplementation programs

Our expenence suggests that WIth well deSIgned and nnplemented nutrItIon awareness actIVItIes
and encouragement gIven through counselhng, a maJonty of adolescent guls wlllmgly comply WIth eIther
dally or weeklv IFA supplements Dropouts are few and relate partly to the reluctance of gIrlS to take any
medIcation on a long term baSIS Further, lffiplemenhng mterventIons such as the daily or weekly Iron
~upplementatIon through the school system could be a cost effectIve and feaSIble measure m terms of
reachmg a large number of girls dunng then pre-adolescent and adolescent perIod

However, as a recent Mlcronutnent ImtIatIve and UNICEF document states (GIllespIe 1998)
PreventlOn of anemIa, as an obJective, need not be pursued through supplementahon, but rather through
other non-targetted approaches such as dIetary modIfIcahon and food forhfIcahon For adolescent grrls
particularly, nutnhon commurucahon and educahon approaches need to be senously consIdered to lffiprove
not only therr rron-folate status, but then nutrItional status m terms of growth and prevenhon of other
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defIcIenCIes such as vitamm A A recent study m Vadodara, indIa (Kanam and Agarwal, 1997) clearly
showed that nutntIon cornmurucatIon alone could sigrufIcantly Improve levels of awareness, speohc dIetan
behavIOurs and nutntIonal status (weIght and heIght gam, mcreased hemoglobm levels) of school gomg
guls and voung adolescents m the expenmental school versus that of the control school

As a long term stretegy for reducmg anemIa m women, well deSIgned mterventIon tnals are reqUIred
on adolescent guls not only m the low mcome group but even m grrls of better SOCIo-econOmIC status who
also suffer from anemIa and growth retardatron Adolescent boys also are known to be anemIc espeCIally
In dIsadvantaged groups and should also be mcluded m aneITIla control mterventIons
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AppenC)]X - IA
SOCIa-EconoDUc Background of the Subjects

Name

Age

School-gomg/Non-school gomg

RehglOn

Veg/Non-veg

Mother's educatIon &

Father's educatIon

Father's occupatIon

Mother's occupatIon

Type of house

Touet facility

Income per month (PCI)

General comments

aCC/MotherCare

... Dhterate

... Pnmary

... SSC /HSC

... Graduate

... ServIce

... Self employed

... Daily wage labourer

... Skilled labourer

... HousewIfe

... Cook/maId servant

... Daily wage labourer

... Others

... Kuccha (Bnck walls and tIn roof)

... SeITIl-pucca (Cemented walls and tIn roof)

... Pucca (Cemented walls, roof and hIe floormg)

... Open

... Commumty touets

... Own



Appel1C)Jx - 2.A
Check-lIst for HIstory of AnoreXIa

1 Do you feel hungry at meal tune? Yes (2)

2 Do you feel hungry at tunes other than meal tune? Yes (2)

3 Do your famtly members (specrfy) feel that you eat

less than you ought to? Yes (1)

4 Do you thmk that you eat less now than you chd earller?

(specIfy Now and Earher) Yes (1)

Total Score

Rabng Scale

No (1)

No (1)

No (2)

No (2)

Please crrcle anyone of the scores that you feel most closely matches your own appebte 1 e the extent
of hunger accordmg to you Lesser the score, less hungey you feel More the score, more hungry you feel

Kammi et al. 1!I!1'



Appenoix - 3A
Senu-Structured Intel'Vlew Schedule

Name of the subject

Age of subject

Health and Nutnbon

1 Do you tlunk you are healthy? Give reasons

2 Do you know the dIfference between a healthy and an unhealthy person? If yes, what?

3 (a) Wluch health problems do you face frequently?

(b) What were the treatments taken by you for these problems?

4 Have you suffered from any dIsease m last 15 days? If yes, what was the dIsease and what treatment
was taken?

5 (a) Name the foods that are good for health?

(b) How do these foods help to mamtam health?

6 What IS a balanced and nutnbous dIet?

7 How do we Improve the health of a weak grrl?

Menstruabon

1 Do you menstruate? Yes / No

2 When dId vou start menstruabng?

(a) Years Months

(b) Std

3 Why do you thInk menstruabon occurs?

4 Do vou think there IS a relabon between menstruabon and health? If Yes, how?

5 Do vou face any health problems durmg menstruabon? If yes, what problems?

6 MentIOn the phYSIcal changes observed m you after menarche?

Anemia

Have vou heard about anemIa? Yes / No

Name the symptoms of aneffila

What do vou thmk are the causes of £lneffila?

Do vou thmk you are suffermg from aneffila? Yes / No

Is It necessarv to treat anemIa? Yes / No

What IS the treatment for aneffila?

Where can aneffila be treated?

6

7

8 Have you heard of Iron tablets? Yes / No

9 What do vou think are the perceived benefits of takmg Iron tablets?

10 Name dletarv sources which are nch m Iron?

3

4

5

1
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AppenDIX - :rB
SOClo-Econonuc Background and Prevalence of MorbIdIty

I 11 IntervIew No

12 Full Name

13 Address

14 RehglOn

(1) Hmdu

(2) Mushm.

(3) Any other

15 Date of Brrth

16 Age

17 School's Name

18 Class and Sechon

19 What type of met do you take?

(1) VegetarIan

(2) Non-vegetarIan

II FamIly's Informahon

21 Type of fanuly

(1) Jomt

(2) Nuclear

22 Total no of fanuly members

III Fanuly ComposIhon

Sr Name Relahonsrup Age Educahon Occupahon Monthly
No WIth the member Income

IV Income

Total monthly mcome

Per capIta mcome

V LIVing Conchhons

5 1 Type of house

(1) Kaccha

(2) SemI-pucca

(3) Pucca

(4) Any other

K.m,mi et:ll. 1!!!!1



NoYesDid you fall sIck Wlthm the last 15 days?

If yes,

5 2 Total no of rooms along WIth the kItchen

5 3 Dramage system

(1) Open

(2) Closed

(3) Soak pIts

(4) Any other

5 4 TOIlet facilioes

(1) Independent toilet facility at home

(2) General toilet facility

(3) In open

(4) Any other

5 5 From where do you get drmlang water?

(1) Your own tap for drmlang water

(2) General tap

(3) Handpump

(4) Any other

5 6 Do vou have any facility wmch IS given below

(1) Fan (5) Tape-recorder

(2) TV (6) Iron

(3) RadlO (7) Vehicle

(4) Fndge (8) Any other

57 Cleanlmess m the house and m the nearby areas of the house (Answer - Yes/No)

(l) Cleanlmess mSlde the house

(2) Cleanlmess outsIde the house

(3) Mosqwtoes and fues (mslde the house / outsIde the house)

(4) Stagnant water (near the house)

(5) KIds do toilet outsIde the house

Morbidity

(1)

(2)

VI

Name ot the For how many Treatment If yes, from For how many Who took you for
disease days you suffered whom you days you took the treatment

from Yes No took the the treatment

(3) What do you thmk, why dId you suffer from the parocular disease?

(4) What are the common problems from wmch the grrls m the age group of 10 to 18 years
suffer from?
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Appel1CnX - 2B

Name

Age

Address

Food Frequency QuesbonnaIre

Class

Secbon

Sr Name of the Frequency of Consumpbon Quanbty of Food
No Food-Stuff Item Consumed

Frequency Code Quanbty Code\

1 Wheat flour

2 RIce

3 RIce-Flakes

4 Balra

5 Jowar

6 Maize

7 Semolma

8 I Bengalgram Whole

I.} Bengalgram Dlzal

10 Soyabean

11 Lenni

12 I Peas Dry

13 Moth beam,

! J.t
I

Sprouts

15
I

Colocasla Leaves Green

I 16 I Fenugreek Leaves
I

I I-
I "lintI

10 I Shepu

lQ I Tomato Ripe

20 I Tomlto Green

21 I Goo!:>eberry
i

22 Pineapple

23 I Oranges

201 I Guava

..,- Lemon_:J

I 26 Custard Apple

27 BnnJal

28 I Spmach

29 /aggery
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Codes

Code Frequency of Consumpbon Code Quanbty of Food Consumed

1 DaIly 1 < 1A cup

2 TWIce m a week 2 JA to lh cup

3 Oncemaweek 3 lh to Icup

4 Once m 15 days 4 1 cup

5 Once m a month 5 > 1 cup

6 Rarely

7 Never

.CC/MotherClire



Appel1C>1X - 3B

Name

Age

Address

24-Hour Dietary Recall Quesbonncure

Oass

Secbon

Amount used by thefaml1y Indexduld

on preVIous day

Meal TIme Name of the Ingredients Raw Cooked Cooked Raw
Pattern Preparation Used Amount Quantity Quantity Eqwvalents

(g/ml) (g/ml) (g/ml) (g/ml)

Appel1cnx - 4B
Ratmg Scale for History of AnoreXIa

Name Class Section Roll No

I TICK MARK Ln THE APPROPRIATE ANSWER
I

I Ql Do you feel hungry durmg meal hme? Yes (2) No (1)

Q2 Do your farruly members feel that you eat more than before? Yes (2) No (1)

Q3 (a) Do you thmk that your cilet has mcreased than before? Yes (2) No (1)
(b) If yes, then gIve score

0 1 2 3 / 4 5 6 7 I 8 9 10

Q4 (a) Do you feel less bred than before? Yes (2) No (1)
(b) If yes, then gIve score

0 1 2 3 I 4 5 6 7 I 8 9 10

Q5 When you feel hungry and you tell your mother that you
are feelmg hungry, at that hIDe what IS the response of your
mother? Yes (2) No (1)

K.mani et aJ. 1!l!l1



Appel1cnx - SB
Visual Analogue Scale for AcbVlty Pattern

Date

Name

Class

Code No

Age

Secbon

How easily (WIthout getbng bred) you can do the followmg tasks?

Type of AcbVlty 1 2 3 4 5 6 7 8 9 10

Washmg clothes

Washmg utensils

Moppmg the floor

Washmg the kitchen area

Cyclmg

Runrung errands

CookIng

Walkmg

Chmbmg staIrs

ConcentratIng on studies

Plavmg m school

TalkIng wIth frIends

Arrangmg school bag

Pravmg

WatchmgTV

Llstenmg to radio

Domg homework

Gomg to tubons

Runnmg

Others

Scores Lower score, less easy

More score, more easy
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Appen01X - 6B
SemI-Structured Intel"Vlew

(10 to 19 Years Adolescent Gills)

1) Name

2) RehglOn

3) Date of BIrth

4) Class and SectIon

5) School

HEALTH AND NUTRITION

1) Do you thmk that there are any chfferences between a healthy and an unhealthy person?

Healthy Weak

2) Do you thmk you are healthy?

Yes/No

Why?

3) Accorchng to you, how can you Improve the health of a weak grrl?

4) WhIch are the foods that gIve you good health?

5) What IS a nutrItIous chet?

6) What IS th'2 relatIon between health and nutrItIous chet?

7) For grrls who are m the age group of 10 to 18 years what IS the relatIonsmp of weIght and
heIght WIth therr health?

(a) WeIght and health

(b) HeIght and health

ANEMIA - PALENESS OF BLOOD

1) After seemg the pIcture, tell the chfference between the health of the two grrls
Grrl - 1 Grrl - 2

2) Have you heard about paleness of blood (AnemIa)?

Yes / No

3) What do you call that state when there IS paleness of blood?

4) What are the causes of paleness of blood?

5) How does the grrllook hke who has suffered from pale.ness of blood?

6) Do you thmk that you have pale blood?

Yes / No

Why?

7) What problems does a grrl suffer from when she has pale blood?
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8)

9)

10)

11)

12)

How can you Improve the state of pale blood.?

(a) What IS the treatment for pale blood?

(b) From where do you get thIs treatment?

By consummg whIch foods m the dIet does blood becomes red?

Do you thInk that your dIet contams Iron __ and Vltamm C __? If yes, then please mark
_/ m the blank space, If no, then mark x

What are the foods whIch are nch m Vltamm C and Iron?

Iron nch dIet Vitamm C nch dIet

13) Have you ever seen the Iron tablets?

Yes / No

If yes, where?

14) What are the benefIts of consummg these Iron tablets?

15) Have you ever consumed these Iron tablets?

Yes / No

16) (a) If yes, then who advIsed you to take the tablets?

(b) For how long you have consumed It?

(c) What benefIts you experIenced after consummg these Iron tablets?

17) Will you take the tablets once a week for SIX months?

Yes / No

ADOLESCENCE AND MENSTRUATION

1) What are the phySIcal dIfferences between a 8-10 year old grrl and 13-18 year old grrl?

8-10 year old gIrl 13-18 year old grrl

2) Have you started menstruatmg?

Yes / No

3) When dId you start menstruatmg?

(a) __ year

(b) __class (m whIch class It started)

4) Were you aware about menstruatIon before It was started?

Yes / No

If yes, then who had mformed you?

5) What dId you feel when you started menstruatmg?

6) AccordIng to you, why do grrls start menstruatmg? Do you have any mformatIon about It?

7) Do you feel that there IS any relatIonshIp between menstruatIon and health?

Yes / No

If yes, why?

8) Do you suffer from any problem due to menstruatIon?

Yes / No

If yes, then what are those problems?

I!lCC/MotherCare



9) What changes take place m your body after the onset of menarche?

10) Do you suffer from any of the problems gIVen below, after the onset of menarche?

a TIredness

b Breathlessness

Reduced appehte

Footache

Backache

GIddIness

Any other

d

c

e

2)

3)

4)

f

g

GENDER BIAS

1) Household responsIbIhhes WhIch of the followmg work do you do at home?

a Sweepmg and moppmg the floor

b Washmg clothes

c Washmg utensils

d Cookmglunch

e Cookmg both the meals

f Helpmg mother m household work

g Helpmg mother m cookmg

h Lookmg after younger sIblmgs

Brmgmg vegetables regularly or other outsIde work

J Teachmg young sIblmg

k Helpmg m famIly busmess/father's busmess

1 Does not do any work at home

rn Any other

What does your brother do at home?

How do you feel on seemg your brother not domg house work that you do at horne?

Would vou hke to be a grrl or a boy m your next birth? Can you explam?
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