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ABSTRACT

BACKGROUND AND OBJECTIVES

Adolescence is an interim phase of growth and dgwveent between
childhood and adulthood and is a susceptible penothe human life for various
problems. Anaemia was identified as the most sigamt nutritional problem.
Globally, anaemia affects around 1.62 billion peoplrhe prevalence of anaemia
among adolescent girls in India according to Natidramily Health Survey - 5 was
59.1% and 49.4% in Karnataka. Even though sevaitiétives are implemented by
government to tackle this issue, outcome of théouarstudies indicated that still,
anaemia is prevalent in many rural areas of Indihis cross-sectional study
determines the prevalence of anaemia and the kdgelkevel in late adolescent girls

to estimate the actual burden of anaemia.

METHODOLOGY

This cross-sectional study was carried out amorigl&& adolescent girls in
the area of Vantamuri, which is the rural field giree area of Department of
Community Medicine, J. N. Medical College, KAHERgIBgavi during January 2021
to December 2021 to know the prevalence of nutriticanaemia in late adolescent
girls in rural area of Belagavi. Data was collectesing pre designed guestionnaire
which including sociodemographic data, knowledggituale and practice of the

participants along with the estimation of haemouidével of venous blood sample.

RESULT

Distribution of participants was maximum in age ugpobetween 16 to 17

(71.78%) and Majority of the study subjects (91.23%ere Hindus. 90% of the

viii



participants comes under below poverty line. Thevalence of anaemia of our study
was 42.2%. Most of the participants in our studyehamild anaemia (51.3%),
followed by moderate anaemia (37.6%) and severerai@a(11.1%), as per WHO
guidelines. Study shows one third of the participdrad an idea about Anaemia and
20% of them known that anaemia is a health problEne. availability of iron folic
acid in schools and the consumption of iron foliddadecreases the prevalence of
anaemia in the study population. Although this gtindlicates dietary habits have no
significance on anaemia, excluding milk productd agg which shows a beneficial
effect on anaemia. Likewise, in the study poputatitere is a statistically significant

decrease in the weight and BMI of participants hg\anaemia.

CONCLUSION

Anaemia is a major public health problem among est#nt girls in rural
areas. Special importance should be given for dpugd corrective measures against
nutritional anaemia among adolescent girls. As an@és a multifactorial causation,
regular check-up of anaemic status, evaluatiorgtritent and prevention plays a

pivotal role in strengthening health in adolesagris.

KEYWORDS: Anaemia, Nutrition, Iron, Folic acid, Adolescentlgi
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I ntroduction

INTRODUCTION

Adolescence is an interim phase of growth and dgweént between
childhood and adulthodd WHO defined this age group between 10-19 years, in
which the early adolescent person belongs to 1D4tgears and the late adolescent
person between 16 to 19 yearhis age is a unique stage of human developnirent;
this phase, a human being experiences rapid physiognitive and psychosocial
growth® So age-appropriate comprehensive sexuality edutatipportunities to
develop life skills, acceptable, equitable, appidp; adequate health services, and
safe and supportive environments is inevitdblée 2011 census data establishes that
253 million adolescents in this age group compmsee than one-fifth of India's total

population?

Adolescence is a susceptible period in the humf@nclycle for infectious
diseases, violence, injuries, malnutrition, medtabrders and substance abuse’ &tc.
developing countries, nutritional challenges aeeghimary health concern among the

adolescent groups and adolescent anaemia is asti@sproblen?.

Anaemia was identified as the most significantitiotral problem by a study
carried out by the International Centre for Researt Women (ICRW). According to
the WHO, anaemia is a disorder in which the amafnted blood cells or the
concentration of haemoglobin within them is lowéart usual. Haemoglobin is
required to transport the oxygen in the blood VesseEhe capacity of the blood to
deliver oxygen to the body's tissues will be reduitgiou have too few or malformed
red blood cells or inadequate haemogldbitt. is defined as a haemoglobin

concentration of less than 120 g/L (12 mg/dl) iteanage girl, according to WHO
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I ntroduction

guidelines. Severe, moderate, and mild anaemiairatieated by haemoglobin

concentrations of less than 80 (8 mg/dl), 80 to, H#p@ 100 to 119 g/L, respectivély.

The anaemic condition can result in both short teamd long-term
complications. Fatigue, weakness, headache, deziaed shortness of breath are the
short-term complications and long-term complicagioimclude high chances of
infections due to low immunity, cardiac problemsrtiomegaly, arrhythmia$)in
pregnant women it is responsible for post-parturaniarhage, premature delivery,
delivering low birth weight babies and intrauterigm@wth retardation. In children it

causes poor cognitive and motor developm@nt.

In the adolescence female, anaemia causes dimihipkeeformance like
reduced concentration in work and education and atsries foremost threat to
upcoming good motherhodd. Anaemia in these age group causes menstrual
disorders also. A girl who come in the reproductage with anaemia and becomes
pregnant throughout the adolescence or laterdgya¢ater risk of delivering a preterm
and low birth weight baby. Then that baby will altart his or her life with anaemia
and due to poor child feeding practices that cisilthore likely to go to adolescence

with anaemia. Thus, this vicious cycle of iron dificy anaemia continués.

Globally, anaemia affects 1.62 billion people, esponding to 24.8% of the
population. In 2019, global anaemia prevalence 28a8% in women of reproductive
age and 36.5% in pregnant women. Anaemia prevalenckildren was 39.8% and
60.2% in childrert®> The prevalence of anaemia is reported to be disptionately
high in developing countries, that is, 55% in Indi2% in Nepal, 32% in Cameroon

and 48% in Guatemafa.
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Anaemia is a continuously rising threat to preserd future generations, and
Indians are at high riskThe National Family Health Survey-4 2015-16 (NFHS-4
indicate the prevalence of anaemia among women afdd 49 years as 53.1% The
numbers seem to only increase over time. The Naltibamily Health Survey 2020-
21 (NFHS-5), indicate the prevalence of anaemiarepweomen aged 15 to 49 years

as 57%.

India had reported a high prevalence of anaemiangnamolescent girls,
which is higher when compared with the other demielp nations. The census
conducted by United Nations International ChildseBimergency Fund (UNICEF) in
the year 2002 and National Family Health Survey HISR3) in 2007 proclaim the
prevalence of anaemia as 55% and 52.88% in adofegiks in India, respectivelf
The prevalence of anaemia among adolescent gidd 4§ to 19 years according to
National Family Health Survey 4 and National Fantlgalth Survey 5 was 54.1%

and 59.1 respectivefy:'®

According to the NFHS-5(2020-21), 48% of women imrkataka have
anaemia, including 22% with mild anaemia, 23% witbderate anaemia, and 3%
with severe anaemia. Anaemia among women has Iglightreased by three
percentage points since NFHS-4. Anaemia is excegityohigh among rural women,
women aged 15-19, and scheduled caste women. imakédka prevalence of anaemia
in adolescent girls aged 15 to 19 years are 4942020 whereas it was 45.3 in 2015

according to NFHS dat&’

Belagavi district, also known as Belgaum distrist,a district in north of
Karnataka where the National Family Health Surv@¥5216 (NFHS-4) reported a

lower prevalence of anaemia of 41.2%. In Belagavgqut one-third of the women are
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underweight, the majority had inadequate intakenidro and macronutrients, and
one-fourth were food insecuf®the prevalence of anaemia among school children

was 47.9% (57% in girls and 40.5% in the boys) @gBum.

Nutritional deficiencies, notably iron deficien@re the most common causes
of anaemia. However, folate, vitamins B12, and niita A deficiencies are other
causes. Low intake of iron, poor dietary absorption of rirdrom diets high in
phytates or oxalates, hookworm infestation, undemian, blood loss from
menstruation, and teenage pregnancy are contripdtintors to anaemia among

adolescenté!

Socioeconomic status combined with inadequatetmurtriless hygiene, worm
infestation and infections are the major factorsvidg nutritional anaemia.
Sociodemographic factors like poor maternal levieeducation, and less access to
good health care services are the other hufdl@ssignificant association between
severe anaemia and poor education was also obsdfaetbrs like age, education,
family size, religion, economic status, sanitatiaaility and region of residence were
also significant determinants of anaemia. Adolessemutritional and health needs
are more due to increased physical activity, egfigcin adolescent girls, which
marks the beginning of the menstrual cycle. Earktudies pointed out that
adolescents gain almost one-third of their adulighteand more than one-fifth of
their adult height between adolescence (10- 19 syeawhich we can say as

"expansion bursts".
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In developing countries like India, many social ibksl and customs are
stacked against adolescent girls. The girl chilcklatively neglected in their families.
They are provided lesser priority for householdridistion of food and education.
Moreover, she is considered an extra working handvéusehold work. Heavy blood
flow during menstruation, early marriage practicsd teenage pregnancy are

additional contributors for anaemia.

A flagship program to address anaemia was launaihade 1970s as "The
National Nutritional Anaemia Prophylaxis ProgramiidNAPP)" by Ministry of
health and family welfare. Later in 1991 it wasised into Nutritional Anaemia
Control Programme. Then in 2007 “12 by 12" inivatiwas launched. Further the
government of India launched the National Weeklyonlrand Folic acid
Supplementation (WIFS) Programme in 2012. In 20E3idwal iron plus initiative
brought all the programs for iron deficiency anaermder one umbrella. Apart from
that, Anaemia Mukth Bharath (translated as anadfnége India) was launched in
2018 to achieve a 50% reduction of anaemia in woofe@eproductive age by 2025,
including developing a joint implementation frameiyostrengthening the supply
chain, establishing a reporting mechanism, stremgtiy service provider capacities,
and media engagement to raise public awareness abaemia and its prevention. It

is built upon the existing framework of the Natibhran Plus Initiative®

Even though several initiatives by our governmena there to tackle this
issue, outcome of the various studies indicatetstilh anaemia is prevalent in many
rural areas of India. The prevalence of anaemiaamen of reproductive age group
according to NFHS-2 (1998-99) is 51.8%and in NFHS-4 (2015-16) its 54.1% and

lastly in NFHS 5 (2020-21) its 59.18There is a steady increase in the prevalence
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anaemia among women of reproductive age group wHahands the awareness
about health and nutrition among them, especiatlplescent girls. Improving
anaemia and awareness among adolescent girls gaovienmaternal morbidity and

mortality, especially during pregnanty.

Given the above, In India, many strategies have lreglace for the past 50
years, but 50% of women in their reproductive ageug are still anaemic. A
community-based approach to detecting anaemiseisi¢led of the hour. This cross-
sectional study will help detect the prevalenceanfdemia and the knowledge and
awareness level in late adolescent girls to eséintia¢ actual burden. It will also

successfully fill the gaps in the existing initiags.
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OBJECTIVES

. To assess the prevalence of nutritional anaemiain late adolescent girlsin rural

area of Belagavi.

. To assess the knowledge about nutrition in late adolescent girls.

. To assess the current dietary practices in households of adolescent girls.
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Review Of Literature

REVIEW OF LITERATURE

Background

The most prevalent type of malnutrition in the wloik iron deficiency
anaemia and is seventh most common ailment amatg) agid mothers. Anaemia
affects both developed and underdeveloped natiduosording to World Health
Organization (WHO) anaemia is the condition wheaerhoglobin levels is below 12
g/dl. This global public health issue has signifita negative effects on human

health®

India is a developing nation where anaemia is eerymon and affects people
of all ages and genders. Adolescent girls in Indiag make up a sizeable portion of
the population, are a vulnerable group and are riked/ to suffer from morbidity
and death. The female youngster is likelier to ¢gmeored in a home with minimal
finances. Too frequently, the crisis is triggergdtbe additional load of menstrual
blood loss (normal or atypical). A brief reviewdsne to understand the burden of

anaemia globally and its risk factors.

Prevalence of anaemia

In a community trial by the Department of Christifedical College and
Hospital, a survey was carried out in the projectaain Vellore District, Tamil
Nadu, India. 155 and 161 adolescent girls aged9lgehrs from Kuppam block and
Gudiyatham block were selected. The prevalencenaémia was 44.8%, with severe

anaemia being 2.1%, moderate at 6.3% and mild aaz#B85.5%. The prevalence of
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anaemia was 40.7% in premenarchal girls compargil #6.2% in post menarche

girls

In two higher secondary schools, a study was @hoig in rural Rajnandgaon,
Chhattisgarh. Two hundred thirty-two adolescenisgstudying in standards 9 to 12
were included. The prevalence was found as 76.29%gher prevalence was noted
in the early adolescent girls (14 to 16 age gragmpared to late adolescent girls (17
to 19 years). In another retrospective observaticstady on conducted 200
participants in Bihar at a tertiary care centrevetu, 78.7% were anaemic in late

adolescent age group (15 — ¥87

To assess anaemic status among pregnant womermaleda@ent girls from 16
districts of 11 states of India. The survey datsorted that 84.9% of pregnant women
(6923) were anaemic, 13.1% had severe anaemiab@aélo had moderate anaemia
in adolescent girls (4,337). The overall prevalenge anaemia (defined as
haemoglobin < 120 g/L) was 90.1%, with 7.1% hawegere anaemia (haemoglobin

<70 g/L).*

A cross sectional survey was conducted to exanfieeptevalence of iron
deficiency anaemia and risk antecedents among af@idscent females from rural
Maharashtra, India. As per the survey, the prewaleof mild anaemia was 17%,
moderate anaemia was 65% and severe anaemia waespctively. Anaemia
prospects have been inflated enormously with age: (D41 per year). The study
showed that the prevalence of anaemia was extrehigly among the adolescent
females of the rural areas of Maharashtra. Thetifikshrisk factors could be used for
targeting interventions and this demands an urgeeéd of comprehensive

preventative interventions for the whole adolesggmtpopulation®’
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Comparison of anaemiain different groups

A cross-sectional study conducted among adolescest lgis selected girls
attending 7 to 10 standards from Government schooldVIFS) and private schools
(not on WIFS). The sample size was 104. The precal®f anaemia in government
schools was 51%, and in private schools, it wad%4.The mean haemoglobin level
was 11.77 £ 1.41 and 11.34 = 1.49 in government pridate school girls,

respectively, statistically significant (p=0.01%).

A school-based cross-sectional study was donerferyear (December 2014
to November 2015) among adolescent high schod (%0) of Davangere city and
the field practice area of JJM Medical College, &ayere, Karnataka. The prevalence
of anaemia was 84.46%, more in rural areas (96.88%) in urban areas (72.42%).
Study showed that the prevalence of mild, modewaid, severe anaemia is 53.69%,
17.54%, and 13.23%. The severity of anaemia walseligin rural adolescent girls

attending high school compared to urban adolestghtschool girls?®

A school-based cross-sectional study is conductéke field practice areas of
the medical college of Gautam Buddha Nagar Distridie study was on 684
adolescent females (251 from RHTC and 433 from UHDC a period of 3 months.
The prevalence of anaemia in the whole populatias W2%, 54.5% in rural and

35.5% of adolescents in urban areas are anaemititg’
Association

A cross sectional study conducted on 880 adolesgidat(10-19 years old) in
88 Anganawadi (AWC) centres which covers three Kdocrural, urban and tribal

blocks of U.S Nagar, Uttarakhand, India. By examjnthe study, Iron folic acid
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supplement consumption, age of participant, currsstiool hygiene and status,
availability of nutritional education on anaemiétdarate mother, presence of children
in the family, truncal obesity, tendency to skip aise number of meals per day,
duration and type of menstrual flow are signifitgrtssociated with adolescent girl
having anaemia. About 83.18% adolescent girls vegfected by anaemia in that

study®!

A study was conducted on 300 adolescent girls L@ years) by asking
about their last 24 hours' dietary habits in Raraid its surrounding areas. Among
300 girls, 39% were vegetarians, and 61% were mgetarians. Maximum girls
(78%) were in the frequent consumption of junk fmo@onsumption of milk was
associated with reduced prevalence of anemia (228f 17.9%) when compared to
those who drank milk less (85 of 295, 28.8%). Aremias less seen in those who ate
dates frequently (55 of 264, 20.8%). There wasigoificant association of anaemia

with intake of butter, cheese, fruits, vegetables ®a or coffeé

The haemoglobin level of 1600 boys and girls frolasses 5 to 9 in 32
randomly selected schools in the Kollam districtavexamined. Among anaemic,
35.3%, 22.3% and 45.3% reported that they weremibte habit of consuming meat,
green leafy vegetables and citrus fruits, respelgtjvat least once a week. Anaemia
among school-going children was associated witkgirlar consumption of weekly
iron-folic acid supplementation tablets and regufgake of tea/coffee with main

meals. The prevalence of anaemia among the studestsstimated to be 31.4%.

A study of 300 adolescent girls of Nidoni, Bijapand Karnataka revealed
that the prevalence of anaemia among adolescelst \wais 80%. There was an

association between anaemia prevalence and theteskldemographic variable. i.e.,
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among adolescents 14 years of age, girls had thleesi prevalence of anaemia
[42.5%]. 66.25% of the prevalence of anaemia wasdoin well-nourished girls,
87.5% belonged to girls who had regular menstroatod 61.25% was in adolescent

girls who had menstrual bleeding for five days aren*
Knowledge attitude practice

A cross sectional survey was carried out in Novar20d5 to December 2015
at the Rufaida college of Nursing, New Delhi. Thaimobjective of the campaign
was to evaluate the knowledge of iron deficiencgeania among adolescent girls. It
was also found that 64% of them had knowledge efdisease on an average level
and 36% percent had excellent knowledge. None ef ghrticipants had poor
knowledge. It was found that 70% of the adolesgintg were having low HB levels.
The prevalence was too high despite of having kadg# about anaemia and its
prevention. This states, there are so many otlwtoraother than knowledge that can

lead to anaemiz.

A cross sectional study to assess the knowledtiejdst, and practices related
to anaemia in adolescent girls was conducted irhiDel the year of 2019. It is
observed that only 60 out of 210 girls (28.5%) haeard about this term anaemia
and 50 girls (83.3%) of them considered it as dthgaoblem. The study observed
that hardly any girls were able to answer questioslated to the symptoms,
prevention and treatment of anaemia. It was algiwew that most of them (80.9%)
were using soap to wash their hands and the rengastudents (19%) were using
plain water. Only 52% of the girls used soap taucl¢heir hands before consuming
food. 160 (76.2%) girls regularly trimmed the nadlsd 28.5% girls developed a

practice of walking barefoot outside their homewidts noted that the adolescent girls
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had enough knowledge on the matter but no requatétlde and practices were
developed. The conclusion demands a proper propagaf detailed nutritional

knowledge regarding diet and iron supplements shbelmandator§?

A cross-sectional study was done to assess thehwidanaemia and to study
knowledge, attitude and practice among young woragarding the use of Iron Folic
Acid (IFA) tablets related to anaemia in the regioihnorth Gujrat. A total of
thousand women were included in this study. Thghstist knowledge was found
about inhibitors and enhancers. 54% of respondé®@so consume iron-rich food.
Only 32.6% of respondents had a positive attiteseatds IFA tablets. 39% knew the
importance of complementary food along with bressifing. 32% of respondents
used to consume citric food. 28.7% of school-gogids consumed IFA tablets
weekly, and only 26% of girls used to go for dewmgnannually. In non-going
school girls, only 16% of young women used to comsuFA tablets. Only 10.4% of

respondents used to/preferred to consume iron ermawith IFA tablets!’
Signs and Symptoms

Signs and Symptoms can be present due to undedginge or due to anaemia
itself. Symptoms like fatigue, dyspnea faintnesalpgpation, headache, tinnitus,
anorexia and angina if preexisting coronary artisgase. Signs may be absent even
in severe anaemia but pallor is the most commam, sigsevere anemia there will be
hyperdynamic circulation which may cause tachy@rdimurmurs cardiac

enlargement and retinal hemorrhéfe

In a study conducted in Columbus, USA on 11-17 yedd menstruating

females presenting to adolescent clinic. They eatalli degree and effect of blood
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loss during menstruation. Out of 160 participat@sadolescents had HMD 102 were
healthy. Iron deficiency anemia and evaluated fetigcore were noticed among

heavy menstrual bleeding participarits.

In a study conducted by M.M Wood and P.C Elwooaytimterviewed all
persons at their home. The age between 15-74 gétargding their clinic in their area
were included. There was an association betweemdglebin concentration less
than 10g (DL) and symptoms. However mild anaems figither no association or

other ailments has effectively masked the relatignahich exist®
Haemoglobin assessment methods

To detect anaemia a fast, effective and relialdgmation of haemoglobin is
vital. Direct cyanmethemoglobin method has beengibid standard for haemoglobin
estimation and it is inexpensive too. Many methads there such as haemoglobin
colour scale, Sahli technique, Lovibond-Drabkethnique, copper-sulphate
method, HemoCue, Tallgvist technique and automhseinatology analysers. Each
method has a different working principle and itsnoadvantages and drawbacks.
There are simple techniques to measure hemoglbbirthey are very expensive and
they require commercial reagents along with tedillic skilled person for

interpretatior?*

In a study hemoglobin concentration was determined different ways for
121 mothers in Indonesia and compared both metheden indirect
cyanmethemoglobin method was used the prevalenaaeshia was 31 — 38 % when
direct cyanmethemoglobin or HemoCue method was tieegdrevalence was 14-18%

in the same population. Indirect method has thédsg coefficient of variation and
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standard deviation (10-12g/dl indirect vs 4g pén Mdirect) study concluded direct
cyanmethemoglobin had highest sensitivity (82.4%) apecificity (94.2%) when

compared with indirect methotf.

In a hospital-based study conducted among aduiergatin rural health
training Centre of AIIMS, revealed HemoCue methastineated higher mean
hemoglobin level as compared to cyanmethemoglob&thad in capillary and
Venous blood samples. The study indicated therelldhioe a correction factor of

minus 1.2, 1.5 g/dl for Venus and capillary bloagnples by HemoCue methdtl.

A descriptive cross-sectional study conducted énrtiral field practice area of
the Rural Health Training Centre (RHTC), DepartmehtCommunity Medicine,
Bharati Vidyapeeth Medical College Pune. This stutjuded Seven hundred forty
senior secondary school girls studying in cla8¢0612" (10 to 19 age group). HB
level was measured by Sablihemoglobinometer. The haemoglobin level of girls
reveals that the majority, 648 (87.6%), were anaerB05 (47.06%) and 340
(52.48%) were suffering from mild and moderate amae while 3 (0.46%) had

severe anaemia. A significant association was fauitii BMI for age>*
I nterventional studies

A randomized control trial was conducted on 280estate female workers on
Bangladesh to know the effect of WIFS on iron deficy anaemia. The study
showed that individuals in supplemented group wiiv level of HB has an
improvement while normal haemoglobin participarasl la decrease in haemoglobin
level 62.2% of women in supplemented group repotted felt more energetic

compared to 51% in placebo grotip.
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An intervention study was conducted among adoldssgrool girls in Delhi.
The study was conducted among 106 adolescentigifelhi schools among 11th
standard. By administering a pre-tested questioend@iased on four domains
knowledge, attitude, practices and health-seekefmabior regarding anaemia. Only
34.9 per cent of girls had heard about anaemia38r@lper cent felt that anaemia is a
health problem. When asked for the reasons for mi@earound 8 (7.5%) could
answer correctly. There was a change in knowleggactices and health-seeking

behavior after the intervention, which was statéty significant.®

In a study conducted in gov school east Delhi, 280lescent girls aged
between 10-17 participated. HB level fluoride comte urine and drinking water also
calculated result depicted after an interventiondmt counselling to participants,
parents and teachers, there was a significant wepment in the haemoglobin level
and decrease in urine fluoride levels in 1st moAth6 months follow-up out of 244
girls those who had severe anaemia decreased f¥orto 3% and moderate anaemia

decreased from 97% to 58%.

An intervention study conducted among 104 adoldsgels in navi Mumbai
to study the effect of interventions like dietarganges iron supplementation on
reduction if iron deficiency anaemia. The resulbwhd there was an increase in the
haemoglobin level of girls in intervention groupdaslight decrease in haemoglobin
level of girls in control group. Also, a signifidaweight gain of 2.66 kilogram was

noted in intervention group.
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METHODOLOGY

TOPOGRAPHY

Karnataka, India's southernmost state, is locatetiea\Western and Eastern
Ghats confluence. It is India'§' ®iggest state, with 5.8% of its total land aréaals

30 districts and is India's"anost populated state in terms of population.
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Belgaum, also known as Belagavi, is the city lodate northern part of Karnataka
along the Western GhdsIt is the administrative headquarters of the Bafga

division and Belgaum district. This district ha® tlargest community in Karnataka
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covering area of 13,415Kn5,180sqmi). It is bounded by Kolhapur
District and Sangli district of Maharashtra state the west and north, on the
northeast by Bijapur district, on the east by Blkgaldistrict, on the southeast
by Gadag district, on the south by Dharwad andrelttéannada districts, and on the
southwest by the state of Goa. The city of Belagawhe district headquarters
in north Karnataka. It houses the second legigabuilding, where the Karnataka
Legislature will meet once a year. A famous swedfunda. According to the 2011
Census of India, it has a population of 4,779,6@1which 24.03% live in urban

areas, making it the second-most populous distiict Karnataka (out of 30)

after Bangaloré®
STUDY DESIGN: A community-level Cross-sectional study

STUDY PLACE: The present study was conducted in two sub-cem&redomly
selected among five sub-centres of Primary Heakht@ Vantamuri in the Rural
Field Practice Area of the Department of Commumitgdicine, Jawaharlal Nehru

Medical college, KAHER Belagavi.

Vantamuri and Bhutramnahatti were the two sub-esnthosen for the attainment of

sample size under PHC Vantamuri,

STUDY DURATION: This study was conducted over one year, i.e., 4stary

2021 to 31st December 2021

SAMPLE SIZE: The sample size for this study was estimated uamganaemia
prevalence of 52.24% for late adolescents (16 toyd&s) in rural areas of Tamil

Nadu, India®’
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Based on this, a required sample was calculateld ¥®6 absolute precision and a

confidence level of 99% using the formula as fobow

n = 4PQ/d?
Where n = sample size required
Taking 99% confidence interval
p: Prevalence of anaemia (52.24%)
q.1-p=476
d: absolute precision (10% has been considered hese)2
Substituting the variables in the formula,
Sample size = 4*52.24*47.6/ (5.22)

= 3634365
STUDY POPULATION: Adolescent girls aged between 16 to 19 years.
SAMPLING TECHNIQUE:

A list of all adolescent girls aged between 16 ®oyekars, prepared by Accredited
Social Health Activist (A.S.H.A.) as a part of tiNational deworming program
conducted in September 2020, was used as a mastteTte participants were

selected bysystematic Random Sampling.

Assent was collected from adolescent girls aged/dxt 16 and 17 along with the

consent from their parents for the study.

Only consent was collected for the girls aged betw#8 and 19.

Page 19



Methodology

Inclusion Criteria:

» Late adolescent girls who were willing to partidga

« Participants who were permanent residents of sutEeviantamuri and

Bhutramnahatti.

Exclusion criteria;

» Adolescent girls aged between 10 to 15.

« Participants with bleeding disorders, congenitarhdisease, kidney disorders

and on medications or steroids.

Study setting and method of Data collection

+ Ethical clearance was obtained from Institutiondhie&s Committee for
Human Subjects’ Research of Jawaharlal Nehru Médickege, KAHER
dated 12/02/2021 vide under letter MDC/DOME/77

Pilot study was conducted in Rukmini Nagar urbaalthecentre

Questionnaire

A questionnaire was prepared to get informatiorfanr domains: socio-

demography, anaemia knowledge, food habits andraliipractices.

Socio-Demogr aphic Data

All participants in the Vantamuri and Bhutramanhettre given a pretested
semi-structured gquestionnaire containing detailsualsocio-demographic variables
such as age, sex, religion, place, educationalisstaiccupation of parents after

receiving the ethics committee approval from J.NCM.
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Educational
status

Educational
status of
Parents

Occupation of
parents

Religion

Type of
family

Methodol ogy

Only female participants were selected.
The educational status of the subjects was categbsa-

llliterates (those who cannot read or write evemme
language or who have not even undergone pre-
schooling)

Primary Education (Completed class | to 1V)

Secondary Education (completed class V to VII)

High School Education (completed class VIl to X)
P.U.C./Diploma (completed Pre-University course or
Diploma course)

Graduate (Completion of a degree course)
Postgraduate (Completion of post-graduation)

The educational status of the subjects was catasgbses-

llliterates (those who cannot read or write evemnme
language or who have not even undergone pre-
schooling)

Primary Education (Completed class | to V)
Secondary Education (completed class V to VII)

High School Education (completed class VIl to X)
P.U.C./Diploma (completed Pre-University course or
Diploma course)

Graduate (Completion of a degree course)
Postgraduate (Completion of post-graduation)
Unemployed: who doesn't have any employment
Unskilled: who does operations that involve the
performance of simple duties and task

Semi-skilled: one who does work generally of a gehe
specified routine nature.

Skilled: one capable of working efficiently and
exercising considerable independence and judgment
can be made.

Retired: Stopped working permanently because of age
Participants were categorized as Hindu, Muslim,
Christian, and others based on their religion.

The patrticipant's family was classified into:

Nuclear Family: Family consisting of Married couples and
their unmarried children.

Joint Family: It consists of the number of married couples,
where the male members are related by blood andlésnare
wither, wives, sisters, widows of male members danelr
children who live together in the same household simare a
common kitchen.

Three Generation Family: It is a household where there are
representatives of three-generation related to edbbr by
direct descent.
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Socio- The modified BG Prasad scale measures the socioston
Economic status of families.
classification®® Its classification was based on per capita incdRgronth).
Modified BG Prasad social classification
S.No | Social Class Per Capita Income
1 I 7008 and above
2 Il 3504-7007
3 11 2102-3503
4 v 1051-2101
5 \Y 1050 and belo

Assessment of Anaemia

The haemoglobin level of participants was assess#ag cyanmethglobin
method in the department of Biochemistry J.N.M.@, this 2-cc blood was drawn
from the anterior cubital vein on the right arm amdllected in EDTA

(Ethylenediamine Tetra Acetic acid) vacutainer.

10 micro litre of Blood was mixed with 10.5ml of &bkin’s solution with
pipette. Then kept it for 10 min for incubation @ndoom temperature. The red blood
cells get lysed and potassium ferricyanide trams$or haemoglobin into
methaemoglobin, and methaemoglobin combines withgsaum cyanide to produce
cyanmethemoglobin. Cyanmethemoglobin was measuhedometrically after 10

minutes at 520 nano meter in calorimeter (PHOTOCHEM

HB concentration = Absorbance of sample x concentration of the standard

AbsorbancestzEndard

Haemoglobin with a concentration of less than 12dinig an adolescent girl
was considered anaemia. Similarly, haemoglobin eomations of less than 8 mg/d|,
8 to 10 mg/dl and 10 to 11.9 mg/dl were considecethdicate severe, moderate and

mild anaemia respectively.
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The anaemic status of the girl was shared with theemd was referred and

treated as per the standard of care in Primaryttheahtre Vantamuri.

Data on Food Culture

This included questions regarding food culturedwkd in the family, such as
Types of cereals, pulses and vegetables used inatineehold. Information regarding
their preferred meat and milk products and datéherconsumption of fruits and nuts
were obtained. Data regarding salt intake and algaof vegetables were also

collected.
Family Practices

The questionnaire was structured to include thetrimeguent and significant
risk factors for anaemia. Respondents were askgarding their consumption and

availability of Iron Folic Acid and deworming sched.

Following instruments were used after standardipatin general and

anthropometric examination:

» Automatic Digital Blood Pressure Monitor (Omron HENM24)
» Stethoscope (Littmann classic 1)
» Weighing machine (Apollo Pharmacy Digital Personadighing Scale)

» Height stand and measuring tape
General Physical Examination

As a part of general physical examination, the gmes of pallor, icterus, the

position of spine, joints of oedema and thyroid evexamined. The presence of
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pachyonychia/ koilonychia and lymphadenopathy walso examined. The skin's

appearance, blood pressure, heart rate, and @iésevere also monitored.
Anthropometric M easur ements ®
Anthropometric measurements include:

Height in cm: The study subject stood straight without footwedth heels, buttocks
and back touching the wall and arm handing by sidlke height was measured from

head to heel. The reading was measured in "cmsglt¢ae0.1cm).

Weight in kgs: Body weight was measured with minimal clothing. @feiin "kgs"

(nearest 0.1kg).
B.M.I. Calculations

 WHO standards were used to measure the Body Mdss lof a person

» Itis categorized as underweight, normal, overweigid obese.

Calculations B.M.I.

Under weight Below 18.5
Normal 18.5t024.9

Overweight 25.0t029.9
Obesity 30 and above
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Statistical M ethods:

Anaemia was considered as primary outcome of isterBemographic,
clinical and knowledge related parameters were idensd as study relevant

variables.

Descriptive analysis was carried out by mean amadstrd deviation for
guantitative variables, frequency and proportion dategorical variables. Data was

also represented using appropriate diagrams likeliagram, pie diagram.

The association between categorical explanatorjabiss and quantitative
outcome was assessed by comparing the mean vdlbesmean differences along
with their 95% CI were presented. Independent sartyptst/ ANOVA was used to
assess statistical significance. The associatidwe®n explanatory variables and
categorical outcomes was assessed by cross tabulathd comparison of
percentages. Chi square test, Fisher's Exact iddtlante Carlo Simulation test was

used to test statistical significance

Data was analyzed by using SPSS software, V.22. (1)
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RESULTS:

A total of 365 subjects included into the final stdy.

Table 1: Distribution of participants based on theage (N=365)

Age Frequency Percentage
16-17 262 71.78%
17-18 74 20.27%
18-19 29 7.95%

The majority of the participants are in the ageugrof 16 (71.8%) and least in

18 (7.95%) (Table-1).

Table 2: Distribution of participants based on numier of schooling years

completed(N=365)

Number of years completed schooling Frequency Pencgage
9 277 75.89%
10 80 21.92%
1st PUC 7 1.92%
2nd PUC 1 0.27%

75.8% of the participants in the current study barhpleted ¥ standard and
21.92% completed 1Dstandard. Very few participants completeiahd 2 PUC

(Table-2).
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Table 3: Distribution of participants based on pregnt schooling status (N=365)

Present schooling status Frequency Percentage
Studying 364 99.73%
Drop out 1 0.27%

Table 3 shows that 99.73% of the participants endarrent study are studying

in schools.

Table 4: Distribution of participants based on relgion (N=365)

Religion Frequency Percentage
Hindu 333 91.23%
Muslim 23 6.30%
Christian 1 0.27
Jain 4 1.10%
others 4 1.10%

The majority of the participants in the currentdstubelong to the Hindu
religion (91.23%), followed by Muslims (6.3%), J&gih.1%), and Christians (0.2%)

(Table-4).
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Table 5: Distribution of participants based on thetype of family (N=365)

Type of family Frequency Percentage
Nuclear 236 64.66%
Joint 123 33.70%
Broken 6 1.64%

Table-5 shows that the majority of the participaméong to nuclear families

(64.66%) and most of the families have 6 members.

Table 6: Distribution of participants based on BPLcard (N=365)

BPL card Frequency Percentage
Yes 325 89.04%
No 40 10.96%

In our study, 9 out of 10 adolescent girls belotogselow poverty line




Results

Table 7: Distribution of participants based on so@-economic class (N=365)

Socio economic status Frequency Percentage
Class 1 24 6.06%
Class 2 38 10.47%
Class 3 77 21.21%
Class 4 130 35.81%
Class 5 96 26.45%

In our study, the majority of the participants bgjao social economic class

four, i.e., 35.81%, followed by social economicasd five, i.e., 26.45%, and very few

belong to social, economic class.e., 6.06%

Graph 1: Bar diagram showing the socioeconomic stas of participants (N=365)

Socioeconomic status

40.00%

35.00%

30.00%

0.00%
Class 1 Class 2

Class 3 Class 4

25.00%
20.00%
15.00%
10.00%

Class 5

Page 29



Results

Table 8: Distribution of participants based on theeducation of mother and

father(N=365)

Education of mother Frequency Percentage
llliterate 124 34.07%
Read and write 39 10.71%
1-4 standard 67 18.41%
5-8 standard 67 18.41%
9-12 standard 51 14.01%
Diploma 5 1.37%
Degree 10 2.75%
PG 1 0.27%

Education of father

llliterate 92 25.21%
Read and write 47 12.88%
1-4 standard 84 23.01%
5-8 standard 48 13.15%
9-12 standard 65 17.81%
Diploma 10 2.74%
Degree 17 4.66%
PG 2 0.55%

The education status shows most of the motherdlitgeate, i.e., 34.07%, and
very few have degrees and diplomas, i.e., 2.7%1a8@%. Only 0.27% of mothers

are postgraduates.
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25.21% of the fathers are illiterate, and 12.8% memd and write. 4.6% have

degrees, followed by diplomas (2.7%) and postgreesu@.5%).

Graph 2: Bar diagram showing the education of motheand father (N=365)
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Table 9: Distribution of participants based on occpation of mother and father

(N=365)
Occupation of mother Frequency Percentage

Farmer 176 48.22%
Home maker 69 18.90%
Self-employed 26 7.12%

Pvt employee 23 6.30%

Govt employment 32 8.77%

Labour 36 9.86%

Retired/pensioner 3 0.82%

Occupation of father

Farmer 173 47.40%
Home maker 7 1.92%
Self-employment 57 15.62%
Pvt employment 43 11.78%
Govt employee 39 10.68%
Labour 43 11.78%
Unemployed 3 0.82%

The occupation status of mothers and fathers oftiey participants depicts
that most of the mother work in farm, i.e., 48.22#lowed by homemakers, i.e.,
18.9%, and self-employed, i.e., 7.12%. The mogheffathers are farmers (47.4%),

followed by self-employment (15.62%), and 0.82%h&m were unemployed.
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Table 10: Distribution of participants based on ty of house (N=365)

Type of house Frequency Percentage
Semipucca 67 18.36%
Kacchar 108 29.59%
Pucca 174 47.67%
Others 16 4.38%

47.67% of the participants have Pucca houses, 29d&Xaccha houses, and

18.36% have semi-Pucca houses.

Table 11: Distribution of participants based on owership of the house (N=365)

Ownership of house Frequency Percentage
Own 335 91.78%
Rented 25 6.85%
Other 5 1.37%

91.78% of the participants in the current studyeh#iveir own houses, and

very few live in rented homes (6.85%).

Page 33



Results

Table 12: Distribution of participants based on usge of sanitary latrine (N=365)

Sanitary latrine Frequency Percentage
Present & in use 328 89.86%
Present & not in use 6 1.64%
Community latrine 7 1.92%
Shared latrine 5 1.37%
Open defecation 19 5.21%

Results show that 89.86% of the participants indheent study stated that

sanitary latrines are there in their houses andgbesed. Very few participants said

they have a sanitary latrine but they are not i 8s21% of the participants would

prefer open defecation. 1.92% or using communitynles, and 1.37% were sharing

their latrines.
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Table 13: Distribution of participants based on sotce of drinking water (N=365)

Source of drinking water Frequency Percentage

Tube well 97 26.58%

Sanitary well 161 44.11%

Tap water 78 21.37%
Water kiosk 7 1.92%
Packed water 3 0.82%
Unsanitary well 11 3.01%

Other 8 2.19%

44.11% of the participants in the current studytestathat they are using

sanitary well as a source of drinking water, folkmlvby Tube well at 26.58%, tap

water at 21.37%, and very few of them using packetker (0.82%). Interestingly

3.01% of the participants use an unsanitary wethasource of drinking water.
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Table 14: Distribution of participants based on eletrification of their house

(N=365)
Electrification of the house Frequency| Percentage
Yes 361 98.9%
No 4 1.10%

98.9% of the participants mentioned that their lesusre being electrified, and

only 1.1% said they don't have an electricity cantios.

Table 15: Distribution of participants based on tyg of cooking fuel mostly used

(N=365)
Type Of Cooking Fuel Mostly Used | Frequency| Percentage
LPG 243 66.58%
Kerosene 18 4.93%
Fire wood 88 24.11%
Biogas 14 3.84%
Electricity 2 0.55%

LPG is the most common cooking fuel used in thelstarticipants' houses

which is 66.58%, followed by firewood 24.1%, kemse4.93%, biogas 3.8%, and

electricity 0.5%(Table-15).
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Table 16: Distribution of participants those havingseparate kitchen (N=365)

Separate kitchen Frequency Percentage
Present 336 92.05%
Absent 29 7.94%

92.05% of the participants mentioned that, theyehseparate kitchen in their

home and 7.94% said they don't have a separateekitc

Table 17: Distribution of participants based on mearche (N=365)

Attained menarche Frequency Percentage
Yes 345 94.52%
No 20 5.48%

Majority of the participants (94.52%) stated tHayt have attained menarche,

and only 5.4% of them didn't attain menarche.
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Table 18: Descriptive analysis of age at first peod in the study population

(N=345)
95% ClI
Name Mean+£S D Median
Lower Cl | Upper CI
Age at first period 13.22 + 2.55 14.00 12.96 13.490

Results of the study state that most of the paditis had their first period at

the age of 14.

Table 19: Distribution of participants based on th@e who have regular periods

(N=345)
Regular periods Frequency| Percentage
Yes 286 82.89%
No, they have never been regular 49 14.20%
No, they have been irregular for few monl]hs 10 Q74

In our study, out of 365, 82.89% of participantsniiened that they have
regular periods and 14.2% of them said they daawvehregular periods, and 2.74%

mentioned that they had had irregular periods femamonths.
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Table 20: Distribution of participants based on usal interval between periods

(N=345)
Usual interval between your periods (days) | FrequerygPercentage
Less than 21 days 91 26.3%
21-45 days 239 69.2%
More than 45 days 05 1.44%
Don't know 10 2.89%

The usual interval between the periods among thdysparticipants in our
study is 21 to 45 days, i.e., 69.2%, followed bssl¢han 21 days, i.e., 26.3%, and

more than 45 days, i.e., 1.44%.

Table 21: Distribution of participants based on aveage length of flow (N=345)

Average length of flow (days) Frequency| Percentage
2 days 67 19.42%
3-8 days 269 77.97 %
More than 8 days 9 2.6%

77.97% of the participants mentioned that the ayedangth of the flow is

about 3 to 8 days. 19.42% of the participants meet it is for 2 days or less
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Table 22: Distribution of participants having history of passing clots or heavy

bleeding during menstrual cycle (N=345)

History of passing clots or heavy bleeding
Frequency | Percentage
during your menstrual cycle
Yes 54 15.65%
No 287 83.18%
Don’t know 4 1.15%

83.18% of the participants in the current study tioeed that they don't have

any passing clots or heavy bleeding during the mnealscycle, and 15.65% of the

participants said that they have passing clots hedvy bleeding during their

menstrual cycle (Table-22).

Table 23: Descriptive analysis of average pad uséueach cycle (N=345)

Name Median

Minimum

Maximum

On an average how many pads do you

: 4.00
in each cycle

0.00

15.00

Participants in the current study mentioned thatawerage, they would use 1

to 15 sanitary pads in each cycle with a mediaiowf (Table-23).
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Table 24: Distribution of participants based on knaevledge of anaemia (N=365)

Results

Knowledge of anaemia

Know

Don't know

Have you heard about anaemia

132 (36.16%)

233(63.84%

Is anaemia a health problem

77 (21.1%)

288 (78.9%)

Causes of anaemia

114 (31.2%)

251(68.8%)

Symptoms of anaemia

118(32.3%)

247(67.7%)

Effects of anaemia

118(32.3%)

247(67.7%)

How do you prevent anaemia

118(32.3%)

247(67.7%)

How anaemia can be treated

121(33.2%)

244(66.8%)

This table shows the knowledge of anaemia in theyspopulation. 36.16% of
the participants heard about anaemia, 21.1% of tkown that anaemia is a health
problem and 31.2% of the participants know the eausf anaemia. 32.3% know
symptoms of anaemia, effects of anaemia and hoprewent anaemia. 33.2% of

participants know what are the treatments for amaefhable 24).
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Table 25: Distribution of participants based on atitude and practice (N=365)

Attitude and practice about anaemia

Yes

No

Are iron folic tablets given in school/
Anganwadi/ASHA

140(38.36%

225(61.64%

Are deworming tablet given in your
school/Anganwadi/ASHA

136(37.26%

229(62.74%

Do you consume the iron folic tablets

162(44.38%

203(55.62%

Do you consume the deworming tablets

175(47.95%

190(52.05%

Table 25 shows that 38.36% of the participants ktiwat folic acid tablets are
being given in the school or Anganwadi centresugloAsha workers. 44.38% of the
participants consume the iron and folic acid tablet7.95% of the participants

mentioned that they used to consume dewormingttable

Table 26: Distribution of participants based on whéher diagnosed anaemia in

Past 6 Months (N=365)

Past 6 months have you ever diagnosed with anaenLE\requency Percentags

Yes 20 5.52%
No 338 92.55%
Don't know 7 1.93%

Only 5.52% of the participants in the current stiidye been diagnosed with
Anaemia in the last six months, and 92.5% are regribsed with anaemia (Table-

26).
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Table 27: Distribution of participants based on cosumption of Tea/Coffee

(N=365)
Consumption of Tea/Coffee within one
. Frequency | Percentage
hour of food consumption
Yes 124 34.07%
No 241 65.93%

Two third of the participants in our study mentidrtbat they don't commonly

consume tea or coffee within an hour of food corption, and 34.07% consume tea

or coffee within an hour of food consumption.
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Table 28: Distribution of participants based on cosumption of junk foods

(N=365)
How often in a week do you eat these foods Frequgng Percentage
Fried Foods
Daily 68 18.63%
Alternate Day 59 16.16%
Once In a Week 192 52.60%
Fortnightly 31 8.49%
Once In a Month 7 1.92%
Rarely 5 1.37%
Never 3 0.82%
Puffs
Daily 101 27.75%
Alternate Day 15 3.85%
Once In a Week 178 48.90%
Fortnightly 60 16.48%
Once In a Mont 6 1.65%
Rarely 2 0.55%
Neve| 3 0.82%
Cake
Daily 87 23.90%
Alternate Day 77 21.15%
Once In a Week 86 23.37%
Fortnightly 45 12.36%
Once In a Month 64 17.58%
Rarely 3 0.82%
Never 3 0.82%
Cold Drinks
Daily 83 22.74%
Alternate Day 39 10.68%
Once In a Week 99 27.12%
Fortnightly 54 14.79%
Once In a Month 78 21.37%
Rarely 9 2.47%
Never 3 0.82%
Kurkure/Lays
Daily 162 44.38%
Alternate Da 48 13.15%
Once In a Wee 83 22.74Y%
Fortnightly 41 11.23%
Once In a Month 22 6.03%
Rarely 4 1.10%
Never 5 1.37%
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Biscuits, Breads
Daily 238 65.21%
Alternate Day 70 19.18%
Once In a Week 38 10.41%
Fortnightly 15 4.11%
Once In a Month 3 0.82%
Rarely 1 0.27%
Sweets
Daily 139 38.08%
Alternate Day 92 25.21%
Once In a Week 90 24.66%
Fortnightly 38 10.41%
Once In a Month 5 1.37%
Rarely 1 0.27%

In our study, at least once in a week 80% of theigipants consume junk

foods like fried foods, puffs, cake and lays. lestingly, 44.38% of the participants

are daily consuming Kurkure/LAYS (fried potato célip90% of the participants

consume biscuits and bread at least once a weelk6au2éd consume biscuits and

bread daily. In the same manner 27.12%.the paaitgpmentioned that they would

consume cool beverages once a week.

Graph 3: Bar diagram showing food habits of study prticipants (N=365)
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Table 29: Distribution of participants based on foal intake (N=365)

Questionnaire for the managers of the family| Frequecy | Percentage
Cereals
Daily 337 92.33%
Alternate Day 25 6.85%
Once In a Week 3 0.82%
Pulses
Daily 291 79.73%
Alternate Day 60 16.44%
Once In a Week 14 3.84%
GLV S
Daily 327 89.59%
Alternate Day 32 8.77%
Once In a Week 5 1.37%
Never 1 0.27%
Other Veg
Daily 285 78.08%
Alternate Day 63 17.26%
Once In a Wee 15 4.11%
Fortnightly 1 0.27%
Once In a Mont 1 0.27%
Milk
Daily 98 26.85%
Alternate Day 9 2.47%
Once In a Week 31 8.49%
Fortnightly 18 4.93%
Once In a Month 12 3.29%
Rarely 12 3.29%
Never 185 50.68%
Milk Products
Daily 21 5.75%
Alternate Day 46 12.60%
Once In a Week 52 14.25%
Fortnightly 51 13.97%
Once In a Month 19 5.21%
Rarely 6 1.64%
Never 170 46.58%
Egg
Daily 33 9.04%
Alternate Da 114 31.23%
Onceln a Weel 104 28.49Y%
Fortnightly 10 2.74%
Once In a Month 35 9.59%
Never 69 18.90%
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Meat
Daily 8 2.19%
Alternate Day 48 13.15%
Once In a Week 99 27.12%
Fortnightly 46 12.60%
Once In a Month 58 15.89%
Rarely 15 4.11%
Never 91 24.93%
Poultry
Daily 31 8.49%
Alternate Day 63 17.26%
Once In a Week 79 21.64%
Fortnightly 56 15.34%
Once In a Month 30 8.22%
Rarely 27 7.40%
Never 79 21.64%
Fish/ Sea Foods
Daily 33 9.04%
Alternate Da 79 21.64%
Once In a Week 86 23.56%
Fortnightly 35 9.59%
Once In a Month 23 6.30%
Rarely 18 4.93%
Never 91 24.93%
Fruits
Daily 56 15.34%
Alternate Day 91 24.93%
Once In a Week 97 26.58%
Fortnightly 61 16.71%
Once In a Month 14 3.84%
Rarely 3 0.82%
Never 43 11.78%
Nuts
Daily 111 30.41%
Alternate Day 77 21.10%
Once In a Week 46 12.60%
Fortnightly 104 28.49%
Once In a Mont 13 3.56%
Neve 12 3.29%
Rarely 2 0.55%

Our study depicts the following results:

Most of the participants mentioned consuming graarsl green leafy

vegetables daily. 79.73% of the participants mentibat they consume pulses.
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78.08% of the participants mentioned that they uores vegetables daily, 17.26%

consume an alternative day, and 4.11% consumeaneek.

Surprisingly, 50.68% of the participants mentiorleat they never consumed

milk or milk products and 3.29% consumed it oneeanth, and rarely.

31.23% of the participants mentioned they wouldscone an egg every day

and 18.9% of the participants never consumed eggs.

27.12% of the participants said they would consuneat once a week, and
24.90% said they never consumed meat. Very fewlpeame consuming meet daily

2.19%.

Majority of the participants or consuming poultrgoe a week (21.64%) and

21.64% of the participants never consumed poultry.

23.56% of the participants consume fish or seafmuock a week and 24.93%

of the participants never consume fish or seafood.

65% mentioned they amnsuming fruits at least once a week.

30.41% of the participants mentioned they are daslysuming nuts followed
by 21.1% consume alternate days, 28.49% consunteidgotly, 12.6% of them are

consuming once a week.
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Table 30: Distribution of participants based arsing of iodized salt while cooking

(N=365)
Do you use iodized salt while cooking Frequency Peentage
Yes, exclusive 219 60%
Yes, but non-iodized is also used 115 31.51%
No 31 8.49%

59.73% of the participants mentioned that they weseng iodized salt in

cooking daily, followed by 31.5% who said they ubesh iodized salt and un iodized

salt and 8.49 mentioned that they are not usingéodsalt.

Table 31: Distribution of participants based on hams washing with soap and

water after defecation and before cooking (N=365)

yes no

Do you and your family members wash hands with SO§%1(98 90%)|  4(1.1%)

and water after defecation e e

Do you and others in your family wash hands witapso 364(99.73%)| 1(0.27%
and water before cooking ' '

In our study the hand washing practices in theuses shows, 98.9% of the

participants and their family members wash theindsawith soap and water after

defecation. Only 1.1% said they don’t wash withpsaad water. Similarly, 99.73%

of the participants and their family members usapsand water for washing their

hands before cooking.
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Table 32: Distribution of participants based on abity to do normal activities

(N=365)
Ability to carry out normal activities (Minutes) |Fr equency| Percentage
0-15 17 4.65%
15-30 57 15.62%
30-60 78 21.37%
>60 213 58.36%

Table 32 shows the results; most participants camycout their normal
activities for more than 60 minutes, which is 58B&1.37% of the participants carry
out normal activities between 30 to 60 minutes5%6of the participants said they

can carry out normal activity for 15 minutes.

Table 33: Distribution of participants based on theacademic performance in

school (N=365)

Grade of academic performance in school FrequengyPercentage
Below average 3 0.82%
Average 62 16.99%

Above average 253 69.32%)
Excellent 47 12.88%

69.32% of the participants mentioned that they wadyeve average in their
academic performance in their school, followed bgrage, i.e., 16.9%, excellent

(12.8%), and 0.82% of them are below average (FaB)e
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Table 34: Descriptive analysis of Anthropometric Masures in the study

population (N=365)

95% ClI
Name Mean+ S.D| Median | Minimum | Maximum
Lower CI |Upper CI
Height (Cm) [143.87+4.61 143.00 134.00 158.00 143.40 144.35
Weight (Kg) | 41.70+6.54| 41.00 29.00 67.00 41.08 42.37
BMI(KG/M2) | 20.14+2.97| 19.90 13.79 32.31 19.88 20.44

The average height of the participants in the curséudy ranges from 134 cm

to 158 cm, with a mean of 143.87+4.61. The averagight in kilograms ranges from

29 to 67 kgs with a mean of 41.70+6.54. The BMKIG per meter square ranges

from 13.79 to 32.31 with a mean of 20.14+2.97. (€8%).
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Table 35: Distribution of participants based on anamia status (N=365)

Anaemia Frequency Percentage
Yes 154 42.19%
No 211 57.81%

Graph 4: Pie Chart of the study population with anamia (N=365)

Yes
42%

No
58%

42.19% of the participants have anaemia in theeotrstudy, and 57.81% of

the participants are not anaemic.
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Table 36: Distribution of participants based on leel of anaemia (N=154)

Level of anaemia Frequency Percentage
Mild 79 51.3%
Moderate 58 37.66%
Severe 17 11.04%
Total 154 100%

Graph 5: Pie chart for Descriptive analysis of Leveof anaemia in the study

population (N=154)

Level of anaemia

® Mild = Moderate Severe

The majority of the participants in the currentdstuhave mild anaemia
(51.3%), followed by moderate anaemia (37.66%) aadere anaemia (11.04%)

(Table-36).
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Table 37: Association of socio-demographic data witlevel of anaemia (N=365)

Presence of anaemia
Anaemic Normal
Socio-demographic Variables Chi-square
. , p-
N % N % / Fisher's
value
Exact Test
16 112| 72.70% | 150 71.10%
17 32| 20.80%| 42 19.90%
Age 18 10 | 6.50% | 18 | 9.00% | 2773 | 0679
19 0 0.00% 0 0.00%
Hindu 137| 89.00% | 19€ | 92.90%
Muslim 13 | 8.40% | 10 | 4.70%
Religion Christian 0 0.00% 1 0.50% 3.017 0.555
Jain 2 1.30% 2 0.90%
Others 2 1.30% 2 0.90%
Type of Nuclear 100 64.90% | 136 64.50%
family Joint 52| 33.80% 71 33.60% 0.197 0.906
Broken 2 1.30% 4 1.90%
Do you have Yes 143| 92.90% | 182 86.30%
a BPL card No 11| 7.10% | 29| 13.70% 3.976 0.046
Class | 12| 7.90%| 1d 4,709
Socio Class Il 19| 1250% 19 9.009
economic Class Il 32| 21.10% 45 21.30% 3.421 0.49
status Class IV 49| 32.20% 81 38.40%
Class V 40| 26.30% 56 26.50%
llliterate 56 | 36.60%| 68 32.20%
Read and write| 17 11.10% 22 10.40%
1-4 standard 26 17.00% 41 19.40%
Education of 5-8 standard 32 20.90% 35 16.60% 5 402 0611
mother 09-10" standar | 18 | 11.80% | 33 | 15.60% ' '
Diplome 2 1.30% 3 1.40%
Degre 2 1.30% 8 3.80%
PG 0 0.00% 1 0.50%
llliterate 38| 24.70%| 54 25.60%
Read and write| 19 12.30% 28 13.30%
1-4 standard 36 23.40% 48 22.70%
Education of 5-8 standard 22 1430% 26 12.30%
father 09-Dec 30| 1950% 34 16.10% 5.519 0.701
Diploma 3 1.90% 7 3.30%
Degree 6 3.90%| 17 5.709
PG 0 0.00% 2 0.90%
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Farmer 75| 48.70% 10147.90%
Self -employed| 10, 6.50% 16 7.60%
G;ovt 16 | 10.40%/| 16| 7.60%
Occupation employment
of mother Pvt employee 117 7.10%9 12 5.70% 4.1 0.663
Labour 16| 10.40% 20 9.509
Homemaker 26/ 16.90% 43 20.40%%
Retired/ | v | 500% | 3| 1.40%
pensioner
Farmer 63| 40.90% 11052.10%
Self -employed| 32 20.80% 25 11.80f%
Gout 19 | 12.30%| 20| 9.50%
employment
Occupation Pvt employee 16 1040% 27 12.80%
of father Labour 21| 13.60% 22 10.40% 11.001 0.088
Homemaker 3 1.90% 4 1.90%
Unemployed 0 0.00% 3 1.409
Retired/ | 5 | 500% | 0| 0.00%
pensioner
Present & in use 138 | 89.60% | 190 90.00%
Presel'};f‘”c’t N4 | 260% | 2| 0.90%
Slgprlltnaéy Open defecation 8 | 5.20% | 11| 520%| 2.018 | 0.732
Shared latrine 2 1.30% 3 1.40%
Colmm””'ty 2 | 130% | 5| 2.40%
atrine
Sanitary we 78 | 50.60% | 83 | 39.30%
Unsanitary we | 2 1.30% 9 4.30%
Source of Tube wel 35 | 22.70% | 62 | 29.40%
drinking Tap wate 33 | 21.40% | 45 | 21.30% 8.906 0.179
water Water kiosk 2 1.30% 5 2.40%
Packed water 2 1.30% 1 0.50%
Other 2 1.30% 6 2.80%
Values are expressed as frequency and percentages. P-value is by chi-square test, and a
p-value of <0.05 is considered statistically significant.

The association between socio-demographic variabfes the presence of

anaemia shows that the majority of the variablesatoshow any association. At the

same time, participants with BPL cards are assediatith anaemia and shows

statistical significance with a chi-square value30®7 and a p-value of 0.046. It

implies participants who belongs to below poventye lare having higher chance of

anaemia
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Table 38: Association of menstrual history with leel of anaemia (N=364)

Presence of anaemia

Menstrual History Anaemic Normal
N % N % Chi-squareg p-value
Have you Yes 144 | 93.5% 202 | 95.7%
attained 0.896 0.344
menarche No 10 6.5% 9 4.3%

2 days 31| 21.7% 36 | 17.8%

Average 0 o
length of 3to8days| 108 | 75.5% 161 | 79.7% 0.862 0.652
flow
Morethan | = | oot | 5 | 2.6%
8 days
1t05 116 | 81.0% 167 | 82.7%
F)A‘:jerage . 0.689 0.396
ads use >5 27 | 19.0% 35 | 17.3%

Values are expressed as frequency and percentages. P-value is by chi-square test,
and a p-value of <0.05 is considered statistically significant.

Results showed that none of the menstrual factas a&associated with the

level of anaemia, and there was no statisticatjgificant difference between them.
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Table 39: Association of knowledge with level of aemia (N=364)

Presence of anaemia
Knowledge of anaemia Anaemic Normal
N % N % Chi-square| p-value
Have you heard about No 108| 70.1%| 125| 59.2%
_ 4.572 0.033
anaemia Yes 46 | 29.9% 86 | 40.8%
Are iron and folic Yes 49| 31.8% 91 | 43.1%
tablets given in school/ No 44 | 57.1% 33 | 42.9%
_ 10.00 0.007**
Anganwadi centre/
Don'tknow| 62| 41.9% 86 | 58.1%
ASHA
Are deworming tablets Yes 47 | 34.6% 89 | 65.4%
are given in school/ No 34 | 51.5% 32 | 48.5% 6.266 0.044*
Anganwadi/ASHA Don't know | 74 | 45.4%| 89 | 54.6%
Do you consume the Yes 64 | 39.5% 98 | 60.5%
_ ) 1.044 0.307
iron-folic tablet No 91 | 44.8% 112| 55.2%
Do you consume the Yes 81| 40.1% 121 59.9%
_ 1.037 0.309
deworming tablets No 74 | 45.4% 89 | 54.6%

Values are expressed as frequency and percentages. P-value is by chi-square test, and a p-

value of <0.05 is considered statistically significant.

Prevalence of anaemia is more commonly seen inethwalso have less

knowledge about anaemia (chi-square value of 4cbaap-value of 0.03 and that is

statistically significant).

Prevalence of anaemia is less common in participahib got iron folic acid

supplementation from school / Anganwadi/ ASHA comepato those who said they

didn’t get or don’'t know and are statistically sigrant with a chi-square value of

4.57 with a p-value of 0.33. Likewise, anaemiaeissl common in participants who

got deworming tablets from school/ Anganwadi/ ASHIAd its statistically significant

too
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Table 40: Association of anthropometric measuremenwith anaemia (N=365)

Anaemia level

D

Variables Anaemic Normal
p-value
n Mean | Std Deviatiorn n Mear Std Deviation
Heightincm | 154 | 144.40 4.60 211 143.49 4.59 0.0641
Weightin kg | 154| 41.39 7.18 211 41.92 6.04 0.4415%
BMI 154| 19.84 3.26 211 20.35 2.73 0.1024

}

There was a difference observed in the BMI of pgéints with a level of

anaemia in our study. The BMI of participants with@naemia (20.35 £ 2.73) is

more than BMI of participants with anaemia (19.848.26). It is not statistically

significant

Graph 6: Association of anthropometric measurementvith anaemia (N=365)
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Table 41: Association of anthropometric measurementvith level of anaemia

(N=365)
Anaemia level
. Mild anaemia Moderate anaemia Severe anaemia
Variables
n | Mean Std n | Mean Std n | Mean Std prvalue
Deviation Deviation Deviation
Height in
79| 145 5 58| 144 4 17| 144 4 0.322
cm
Weight in
79| 43 8 58/ 39 5 17| 42 9 0.02*
kg
BMI 79| 20.39 3.62 58| 18.9 2.1 17 20.22 4.22 0.009**

While comparing the different levels of anaemiaeréh was statistically

significant difference in the weight and BMI of gaipants with a level of anaemia.

The weight and BMI of participants with moderatel esevere anaemia is less than

BMI of participants in mild anaemia.
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Table 42: Association of diet with level of anaemi@N=365)

Presence of anaemia

Anaemic Normal
Dietary parameters Chi-square /
N % N % Fisher's p-value
Exact Test
Daily 143 | 42.4%| 194| 57.6%
Alternate day 8 32.0% 17 68%
Once a week 3 100% 0 0.0%
Cereals fortnightly 0 0.0% 0 0.0% 4.669 0.072
Once a month 0 0.09 0 0.0%
Rarely 0 0.0% 0 0.0%
Never 0 0.0% 0 0.0%
Daily 119 | 40.9%| 172| 59.1%
Alternate day 29 | 483% 31| 51.7%
Once a week 6 42.9% 8 57.1%
Pulses fortnightly 0 0.0% 0 0.0% 1.186 0.595
Once a month 0 0.09 0 0.0%
Rarely 0 0.0% 0 0.0%
Never 0 0.0% 0 0.0%
Daily 138 | 42.2%| 189| 57.8%
Alternate day 13| 40.6% 19| 59.4%
Green Once a week 3 60% 2 40% 0.879
leafy fortnightly 0 0.0% 0 0.0% 1.435 (M cT)
Vegetables| Once a month 0 0.09 0 0.0%
Rarely 0 0.0% 0 0.0%
Never 0 0.0% 1 100%
Daily 120 | 42.1% 165| 57.9%
Alternate day 27 | 429% 36| 57.1%
Once a week 7 46.7% 8 53.3% 0.984
Other veg | fortnightly 0 0.0% 1 100% 1.539 (N'I cT)
Once a month 0 0.09 1 100%
Rarely 0 0.0% 0 0.0%
Never 0 0.0% 0 0.0%
Daily 33 | 33.7% 65| 66.3%
Alternate day 4 44.4% 5 55.6%%
. Once a week 14 45.2% 17 54.8%
Milk fortnightly 8 | 44.4% 10| 5560 ot 0.519
Once a month 7 58.3% 5 41.7%
Rarely 6 50.0% 6 50.0%
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Never 82 44.3% 103| 55.7%
Daily 5 23.8%| 16 | 76.2%
Alternate day 20 | 435% 26| 56.5%
) Once a week 12 23.1% 4Q 76.9%
prg"(;t‘cts fortnightly | 17 | 33.3%| 34 | 66.7% 20.385 | 0.002
Once a month 8 42.1% 11 57.9%
Rarely 4 66.7% 2 33.3%
Never 88 | 51.8% 82| 48.2%
Daily 18 | 54.5% 15 | 45.5%
Alternate day 36| 31.3% 79| 68.7%
Once a week 42 40.8% 61 59.2%
Egg fortnightly 2 20% 8 80% 15.439 0.008
Once a month 19 54.3% 16 45.7%
Rarely 0 0.0% 0 0.0%
Never 37 53.6% 32| 46.4%
Daily 7 87.5% 1 12.5%
Alternate day 21 | 438% 27| 56.3%
Once a week 44 44.4% 55 55.6%
Meat fortnightly 19 | 41.3% 27| 58.7% 8.164 0.224
Once a month 21 36.2% 37 63.8%
Rarely 5 33.3% 10| 66.7%
Never 37 | 40.7% 54| 59.3%
Daily 16 | 51.6% 15 | 48.4%
Alternate day 28 | 444% 35| 55.6%
Once a week 47 59.5% 32 40.5%
Poultry fortnightly 21 | 375% 35| 62.5% 19.931 0.003
Once a month 12 40.0% 18 60.0%
Rarely 8 29.6% 19| 70.4%
Never 22 | 27.8% 57| 72.2%
Daily 14 | 42.4% 19 | 57.6%
Alternate day 33| 418% 46| 58.2%
. Once a week 40| 46.5% 46 53.%
SF;Z?O(: o [ fortnighty | 11 | 31.4% 24| 686% 8.430 0.209
Once a month 7 304% 16 69.6%
Rarely 4 22.2% 14| 77.8%
Never 45 | 49.5% 46| 50.5%
Daily 23 | 41.1% 33 | 59.9%
. Alternate day 36 | 39.6% 55/ 60.4%
FIUtS I Snceaweek| 47| 485% 50 51.5% oo 0.213
fortnightly 18 | 29.5%| 43| 70.5%
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Once a month 8 57.1% 6 42.9%
Rarely 1 33.3% 2 66.7%
Never 21 | 48.8% 22| 51.2%
Daily 61 | 55.0%| 50 | 45.0%
Alternate day 29 | 37.7% 48| 62.3%
Once a week 22 47.8% 24  52.2% 0.003
Nuts fortnightly 33 | 31.7%| 71| 68.3% 16.534 (M cT)
Once a month 3 23.1% 10 76.9%
Rarely 0 0.0% 2 100%
Never 6 50% 6 50%
Doyou | Yes,exclusive] 85| 38.9% 133 61.1%
use Yes, but non-
iodized iodized isalso| 56 | 48.2%| 60 | 51.8% 3.784 0.286
salt while used
cooking No 13 | 41.9% 18 | 58.1%

Values are expressed as frequency and percentagBsvalue is by chi-square test,
and a p-value of <0.05 is considered statisticallignificant.

In the dietary factors, those who consumption efegrleafy vegetables daily
has less chance of anaemia but it is not statiistisggnificant on Monte Carlo

Simulation test (Fisher's Exact Test value 1.43&lpe 0.879).

Meanwhile milk products consumption is associateith vanaemia with
Fisher's Exact Test value of 20.385 and p-valu®.002, which shows statistical

significance. Those who take less milk productsnaoee prone to anemic

Similarly, participants consume egg at least oncgeak (n=42), shows an
association with anaemia. Those who take egg &t l@ace in a week have less

chance of anaemia.

Participants who consume poultry and nuts freqyestiows a positive
relationship with anaemia with a p-value of 0.0081 &.003(MCT) respectively.
Frequency of consuming poultry and nuts has nocefie preventing anaemia as

anaemia is influenced by multifactorial causes.
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DISCUSSION

Adolescence is a phase of rapid growth marked bysipal and mental
transitions. Nutritional anaemia is one of the mostnmon facets of micronutrient
deficiencies in the world and is higher in adolesdemales. This study was done
among 365 late adolescent girls in the area of &fanti, which is the rural field
practice area of Department of Community Medicide, N. Medical College,

KAHER, Belagavi during January 2021 to Decemberl202
Socio-demographic characteristics (Tables 1 — 9)

In the present study 71.78% of study populatiomhgéd to the age group 16
to 17, remaining 28.2% belonged to the age groufm IB. 75.8% of the participants
in the current study had completel §tandard and 21.92% completed' Hlandard.

Majority of the study subjects (91.23%) were Hindnsl 6.3% were Muslims.

90% of the participants comes under below poventy. INearly two third of
the participants belonged to nuclear family and 388tonged to joint family. Most
participants belong to social economic class foer, 35.81%, followed by social
economics class five, i.e., 26.45%, and very fevorize to a low social-economic
class, i.e., 6.06%. These findings are concordaht @ther similar studies conducted
in Northern India to study anaemia among adolesgéntg from Uttar Pradesh,
Nagpur, and Chandigarh, showing a high prevalence rate among lower

socioeconomic groups> %6t

Among this study, 34% of the mothers were illitesatl0% know how to read

and write and very few have degrees and diplon& df the mothers work in farm
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and 18.9% were home makers. Similarly, 12.8% efftithers are illiterate and 2.74

were either unemployed or homemakers.

Environmental history (Tables 10-16)

In the present study 91.78% have own houses, athan@9.5% people lived
in kuccha houses where as 47.67% lived in puccad®ou4.1% using sanitary wells,
21.37% using tap water as source of drinking waialy 3% had unsanitary water
source. 94% had access to toilet facility and remgi 5.21% practiced open air
defecation. Majority of the participants used LP§&c@oking fuel and 92% of the

participants have a separate kitchen in their house

Menstrual history (Tables 17-23)

Majority of the participants attained menarche ey had their first period at
the age of 14. Nearly 70% of participants had ra@gperiods between 21 to 45 days.
Only 15.7% of the participants had a history ofSpmag clots and heavy bleeding

during their menstrual cycle.

KAP of participants (Tables 24-31)

Among this study 36.16% of the participants hedrdua anaemia and 21.1%
of them known that anaemia is a health problem38%. of the participants
consumed iron and folic acid tablets and 47.95%sgored deworming tablets

recently.

Around 34.07% consume tea or coffee within an hafuiood consumption.
80% of the participants consume junk foods at least in a week, in the same way

they consume iron rich foods like green leafy vabkds, fruits, legumes etc at least
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once in a week. In a study IBukelo et al 25% of the rural adolescents takes fruits
and vegetables more than 2 days in a week whichvergslower than the findings in

our study??
Anthropometric measurements and physical ability (Bbles 32-34)

Majority of the participants (58.36%) can carry their normal activities for
more than 60 minutes. The average height of thigcpeants was 143.87 cm and the
average weight was 41.70 kgs. The BMI of the pigiiats ranges from 13.79 to

32.31.
Prevalence of anaemia (Table - 35)

The prevalence of anaemia varies around India, lwlsiceflected in various
studies such a®harmalingam A et al., Anand et al., Rajarathnam et al., and
Srivastava et al.®3%4%5%¢ Our study's findings can be comparable with tieysdone
by Premalatha et al. in Chennaf’ with the prevalence of anaemia among adolescent
girls at 78.75%. Similarly, in a study done bgteja et al. in around 16 districts of
India, the overall prevalence was found to be 90.0%r study findings showed a
lower prevalence rate when compared with theseiegtffiDifferent states of rural
India reported a prevalence of anaemia from 46%98towvhich is in concordance with
our study. Our study results were found to be coeat withTamil Nadu.®® Kant et
al. found the prevalence of anaemia in males as 2@Rtjvely less than our stud§.
The difference in the prevalence rate of anaemigaimous studies may be due to
different study settings and methods of haemogl@sitimation. The above studies
depicted anaemia in India is exceedingly prevalemany rural areas. It is crucial to

improve the condition since physical and intellattdevelopment undertakes and
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extends throughout the adolescent period, the tiamal status of the adolescent

population to prevent the occurrence of nutriticenr@emia.
Severity of anaemia (Table — 36)

The prevalence of anaemia of our study is 42.2%st\d the participants in
our study have mild anaemia (51.3%), followed byderate anaemia (37.6%) and
severe anaemia (11.1%), as per WHO guidelines.ullysby Subramaniam et al.
stated similar results for severe anaefhi&hereas, Siddharam et al. afwimesh et
al. had different findings where participants had morederate anaemifa.Another
study conducted among anaemic adolescent girlsriss® showed that 45.2% had
mild anaemia, and 46.9% and 4.4% had moderate @mtesanaemia, respectivéfy.
Our study showed a lower prevalence rate of modematl severe anaemia. Many
other studies conducted in India's rural areasaledeprevalence rates ranging from
0.2% to 6% of severe anaemia among adolescenfyifi$his increased prevalence
of mild and moderate anaemia demands awareness ladaith and nutrition among
adolescent girls. Insisting on the intake of foadhk in iron and folic acid along with
general health education are essential to redueetévalence of anaemia among

adolescent girls.
Association of socio-demographic characters with aemia (Table — 37)

Distribution of anaemic girls according to earlydalate adolescent period.
Most participants are in the age group of 16 (7).&d least in 18 (7.95%).
Increased prevalence of anaemia was noted amolgyaged 16 years. Increased

prevalence of anaemia was seen during the lateesdit age. A similar study in
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Haryana on 110 adolescent girls belonging to losicgronomic groups observed a

similar prevalence among girls over 14 years.

In the present study, age, education, religion gype& of family were not
significantly related to anaemia. Whereas BPL stathows a significance with
anaemia. Similar to our stud@€haudhary and Dhage et al.>® andRawat et al.® could
not find any association between anaemia and theofgirls identical to our study.
Mehta et al. and Kotecha et al. “*"also reported that age is not a significant coreela
of anaemia. The significant relationship betweeaeama and socioeconomic status
strongly recommends the need for developing andleimenting policies which

improve and eliminate socioeconomic disparities

Although cast is an independent predictor of anaemasults from NFHS-3
shows that children in scheduled cast had a higblerof having anaemia comparing
with adolescent age group, in our study also weldeoufind any relationship

between religion or cast with anaerfia
Association of menarche with anaemia (Table — 38)

In the current study, no statistically significatitference was found between
factors and levels of Anaemia like menarche, agenyou had a first period, regular
periods, or interval between your periods. In castir anaemia was high (75.1%)
among females who had attained menarche compafechdes who had not attained
menarche (67.1%). In Butt et al. study, the prevalence of anaemia was higher in
those who had attained menarche when comparedse thho had ndt.Similarly, in
a study byKaur et al., anaemia was higher in those who had attained role@dahan

in those who had ndf.

Page 67



Discussion

Association of availability Iron folic acid and its consumption with anaemia

(Table — 39)

Iron folic acid supplementation are one of the adoént girls' most important
nutritional interventions. Iron-folic acid (IFA) pplementation has been shown its
benefits in adolescent growth. Our study has sommng points where it shows a
statistical significance with the availability ofon folic acid in schools and the
consumption of iron folic acid by the study popidat This finding is in line with a
study conducted among unmarried adolescent giridaharashtra which says there
was an increment in hemoglobin level of girls ire tgroup who received IFA

supplementation for 3 montf$.
Knowledge of anaemia among adolescent girls (Table39)

When the knowledge of Anaemia was compared withatteemia level, there
was a statistical significance between anaemialdeire our study's category of
knowledge. Participants in our study had insuffitiknowledge of the cause,
symptoms, treatment, and food rich in iron. Simifardings were observed in
previous researci A study conducted in urban areas of school-goirgestent girls
found better knowledge of anaemia and its relasedofs®® The reason may be that
there is low awareness of the national health pmogand health and hygienic
practices in remote areas. Besides this, someestuai community and non-school-
going adolescents observed poor knowledge of araeamnd related factors.
Implementing a nutrition education program effeelyvincreases female adolescents'

anaemia knowledge, attitude, and pracfite.
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Association of anthropometric measurements with aremia (Table - 40 and 41)

Our study has some strong points as the study ptpaldepicts a statistically
significant difference in the weight and BMI of paipants with a level of Anaemia.
In mild Anaemia, the mean weight of the particigargnges from 43+8. In moderate
Anaemia, it is 3915; in severe Anaemia, it is 424#h a p-value of 0.01, which is
statistically significant. The mean BMI of partiaipts in mild Anaemia is 20.3+3.62.
In moderate Anaemia, it is 18.9£2.1; in severe Amag it is 20.22+4.22 with a p-
value of 0.009, which is statistically significaBut in a similar study carried out on
340 girls in Jorhat reported that age and BMI was$ @ significant correlate of

anaemid?
Association of dietary habits with anaemia (Table 42)

In our study, Dietary components do not show aggiicant association with
Anaemia. Although our study indicates dietary habits have no sigaifae on
anaemia, excluding milk products and egg. In oudytwe found poultry products
and nuts consumers have low hemoglobin levels, girgbwe need to look into
frequency and quantity of consumption and othersadons for anaemia. The
prevalence of anaemia in adolescents who takes fiewd varieties was found to be
higher in 3780 adolescents in a National Adolesdeutrition Survey in Nepdt
Verma et al also reported that related to non-vegetarians J38ggetarians (65.9%)
were more anaemfé.Still, there is a constant need to initiate anaepn@phylaxis

measures for adolescent girls in India, includingrition education in schools.
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CONCLUSION

Anaemia is a mgor public health problem among adolescent girls in rural
areas. The prevalence was high among girls above sixteen and those from lower
socioeconomic groups. School-based intervention among adolescent girls plays a vital
role in preventing and controlling anaemia among this group. There is a need for a
regular supply of iron and folic acid tablets and health education among adolescent
girls. Specia importance should be given for developing corrective measures against
nutritional anaemia among adolescent girls by improving the knowledge of
consuming foods rich in iron and folic acid. As anaemia is a multifactoria causation,
regular check-up of anaemic status, evaluation, treatment and prevention plays a

pivotal role in strengthening health in adolescent girls

This study can provide reference point for future research and multicentric

research involving a larger sample size can be planned.
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RECOMMENDATIONS

Based on the findings of the present study, the following recommendations are

suggested.

Create awareness among school students regarding the knowledge and
prevention strategies for anemia. Insisting on the intake of foods rich in iron and
folic acid along with general health education should be emphasized in school

health curriculum

Investigations like Serum ferritin, vitamin B12, folic acid levels and
electrophoresis should be done to assess the nutritional status of adolescents and

aso to differentiate between nutritional and non-nutritional causes of anaemia

Since ours is a community-based study, future studies of this kind can make use
of findings for comparison and observe the changes occurring over a period of

time.
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LIMITATIONS

The limitations of the study were:

* Anaemia is a multifactorial in causation. Due tomamic constraints, we were
unable to perform further tests like Serum ferrititamin B12, folic acid
levels, serum electrophoresis and stool examinstifor occult blood or
helminthic infestations; to differentiate betweautritional and non-nutritional

anaemia.

* It's a self-administered questionnaire, so the chaof subjective bias can't be

ignored.

» As this is a cross sectional study, we couldn’t enalgt the temporal association

between food frequency with anaemia
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SUMMARY

Our study was conducted among 365 late adolesaestig the area of
Vantamuri, which is the rural field practice areh @epartment of Community
Medicine, J. N. Medical College, KAHER, Belagavirishg January 2021 to
December 2021 to know the prevalence of nutriti@relemia in late adolescent girls

(16 to 19 years).

Grouping of participants was utmost in the age grdetween 16 to 17
(71.78%). 99% of the participants are currentlydging and 21.92% of them have
completed high school. Majority of the study implion (91.23%) were Hindus.
Nearly two third of the participants belonged toclear family. 90% of the
participants comes under below poverty line andtnodshem belonged to socio-

economic status Class IV as per modified B.G. Rfasaassification.

Among this study, 34% of the mothers were illitesatand very few have
degrees and diplomas. 48% of the mothers work nimga Similarly, 12.8% of the

fathers are illiterate and 2.74 were either uneygao

Majority of them have their own houses and oneltbirthem lived in kuccha
house. 70% are using sanitary wells or tap watesoasce of drinking water. Only 5
% of the participants practiced open air defecatMajority of the participants used

LPG as cooking fuel and 90% of them have a sepéitateen in their house.

Majority of the participants attained menarche tay had their first period at

the age of 14. Nearly 80% of participants had raguleriods but 15.7% of the
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participants had a history of passing clots and¥yédeeding during their menstrual

cycle.

One third of the participants heard about Anaemid 20% of them known
that anaemia is a health problem. 44.38% of théqggaants consumed iron and folic
acid tablets and 47.95% consumed deworming tabletently. 80% of the
participants consume junk foods at least once week, in the same way they
consume iron rich foods like green leafy vegetaliests, legumes etc at least once
in a week. The average height of the participarats ©43.87 cm. whereas the average

weight was 41.70 kgs. The BMI of the participamtsges from 13.79 to 32.31

The prevalence of anaemia of our study was 42.28&t Mf the participants in
our study have mild anaemia (51.3%), followed byderate anaemia (37.6%) and
severe anaemia (11.1%), as per WHO guidelines. édcation, religion and type of
family were not significantly related to anaemiah&eas BPL status shows a
significance with anaemia. Our study shows a strstagjstical significance with the
availability of iron folic acid in schools and tkensumption of iron folic acid by the
study population. Although our study indicates aigthabits have no significance on

anaemia, excluding milk products and egg which shaweneficial effect.

Likewise, the study population depicts a stati$iffcsignificant difference in
the weight and BMI of participants with a level ahaemia i.e., adolescent girls

having low BMI are more anaemic or vice versa.
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ANNEXURE -1

CONSENT FOR PARTICIPANTS

“Prevalence of nutritional anaemia among late adolecent girls in rural area of

Belagavi’

Principal Investigator:
PG Student, Department of Community Medicine,
J.N. Medical College, KAHER, Belagavi-10.

Guide;

Associate Professor, Department of community meelic
J.N. Medical College, KAHER, Belagavi-10.

Purpose of the research:

I PG Student, Department of Community Medicine, J N

Medical College, KLE Academy of Higher EducationdaResearch, Belagavi is
conducting a study callé@Prevalence of nutritional anaemia among late adokscent
girls in rural area of Belagavi’ to know the burden of less blood level among late
adolescent girls (aged between 16 to 19 years)t Blogirls in this age group suffer
from low blood levels (anaemia) and has bad eftechealth of them. We will also
collect half teaspoon (2ml) of blood to know thecamt of blood in the body. This
study will help us to understand what the factoesiafluencing this condition and will
help in future to make some suggestions to govenhmmepreventing low blood level
in girls. We believe that you can help us by p#ting in this study where in you will
come to know your blood level (hemoglobin leveldamutritional education for the

prevention of anaemia
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Type of Study:

This research will involve your participation ordyce as the study is to know
the burden of low blood level among girls aged les=w16 to 19 years in rural areas of

Belagavi.

Voluntary Participation:

Your participation in this study is entirely volamny. It is your choice whether
to participate or not. If you choose not to papéte all the services you receive at the
local health center will continue and nothing wilange. You may change your mind

later and stop participating even if you have agjesrlier.

Potential Risks or Discomfort:

There are no risks for being in this study. Thera possibility that answering
the questions posed to you during the study bystiidy personnel may make you
uncomfortable to respond. You do not have to ansamsr question, if you feel the
guestion(s) are too personal or if talking aboeirihmakes you uncomfortable. While
drawing the blood from your arm may cause paingtbloollection at the site of blood
drawing, fainting etc. However, we do not wish fiois to happen. Photographs may be
taken during the study and these will be used d¢@rdific purposes only and will not

contain any other personal information.

Benefits:

There may be no direct benefit to you, but youtipigation is likely to help us
find out the burden of low blood levels in the gidged between 16 to 19 years and

factors influencing this condition.
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Reimbursements:

You will not receive any monetary reimbursementgarticipating in the study;

your participation will be voluntary.

Confidentiality

Your confidentiality will be respected. No inform@t that discloses your
identity will be revealed. All the information takdérom you will be kept safely and no
person other than authorized local key investigatwaill be able to trace the
information to your name or your address. The aatified data will be shared with
the statistician in JINMC for further analysis anterpretation. However, data will not

contain any personal identifiers.

Whom to contact with questions about the study

We have given you information about the study chlf€revalence of
nutritional anaemia among late adolescent girls irrural area of Belagavi” We
have discussed the risks and benefits of the stindyyou understand that you do not
have to agree to be in the study or may decide fateto be part of the study. This will

not affect your care in any way.

If you have questions about your rights as a stoalficipant, please contact
Dr. Roopa M. BelladChairperson, Institutional Ethics Committee fomrn Subjects’

Research, J.N. Medical College, KAHER, Belagab0010,
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| have read this consent form, or it has been teade in presence of a witness
in my vernacular. | was given opportunity to aslesfions and they were answered to

my satisfaction. By signing this document, | deeltivat | have consented to participate

in this study.

Name & Signature or Thumbprint of Person Providdansent/assent Date
Name & Signature or Thumbprint of parent (if pagant is <18 years) Date
Name & Signature or Thumbprint of Witness Date
Name & Signature of Person Obtaining Consent Date

Person requesting consent, please check applibakéss:

O Consent obtained (for adult respondent)

0 Assent (for minor respondents)

[0 Consent from authorized person
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ANNEXURE - 1I

QUESTIONNAIRE

TITLE: - “Prevalence of nutritional anaemia among late adolescent girls in rural area
of Belagavi”

Note: “The personal data provided by you will b@tkeonfidential. Only aggregated

results will be presented/ published”.

DATE: _/_/ SI. No:

Section 1. Sociodemographic details

l. Name:

II. Age: in years.

M. Address and contact number:

Ph:

IV.  Number of years of completed schooling:

V.  Presently schooling status
a. Studying (if studying, then skip question 6 and 7)
b. School/college drop out

VI.  If dropout, when did you dropout:

VIl.  Reason for dropout:

VIII. Religion
a. Hindu
b. Muslim
c. Christian
d. Jain

e. Others (specify )
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IX.  Type of Family
a. Nuclear
b. Joint
c. Broken family
X. Do you have a BPL card?
a. Yes
b. No

XI.  Number of family members?

XIll.  Total income of the family?

XIII. Per capita income / month

XIV.  Socioeconomic status (according to B.G. Prasaditilzegion)
a. Class1
b. Class 2
c. Class 3
d. Class 4
e. Class5
XV.  Education of mother:
a. llliterate
b. Read and write
c. 1-4 Standard
d. 5- 8 Standard
e. 9-12
f. Diploma
g. Degree

h. PG
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XVI. Education of father:

a.

b.

g.
h.

llliterate

Read and write

. 1 -4 Standard

. 5 -8 Standard

9-12
Diploma
Degree

PG

XVII.  Occupation of mother

a.

g.

~ 0 2o o

Farmer

Self employed
Government employee
Private employee
Labourer

Home maker

Retired/Pensioner

XVIII. Occupation of father

a. Farmer

b. Self employed

c. Government employee
d. Private employee

e. Labourer

f.Home maker

g. Unemployed

h. Retired/Pensioner
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XIX.  15. Type of house
a. Pucca
b. Semi pucca
c. Kutcha

d. Others (

XX.  16. Ownership of the House
a. Own
b. Rented

c. Others (

XXI.  17. Sanitary latrine
a. Present & in use
b. Present &not in use
c. Open defecation
d. Shared latrine
e. Community latrine
XXII. 18.Source of drinking water
a. Sanitary well
b. Unsanitary well
c. Tube well
d. Tap water
e. Water kiosk
f. packed water

g. Others (
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XXII. 19. Electrification of the house
a. Yes
b. No.
XXIV.  20.Type of cooking fuel mostly used
a. Fire wood
b. Kerosene
c. Biogas
d. LPG
e. Electricity
f. Others (Spfy: )
XXV.  21. Separate kitchen
a. Yes
b. No, cooking inside house
c. No, Cooking in open space

Section 2. Menstrual History

I.  Have you attained menarche?
a. Yes
b. No (if no, skip to next section)
[I.  How old were you when you had your first period?

a. Age (years)

b. Don’t know
lll. Do you have regular periods?
a. Yes

b. No, they have never been regular

c. No, they have been irregular for few months
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IV.  What is the usual interval between your periodsn{fthe first day of one period
to the first day of the next)?
a. Less than 21 days
b. 21-45 days
c. More than 45 days
V. Average length of flow?
a. 2days
b. 3to 8 days
c. More than 8 days
VI.  Any history of passing clots or heavy bleeding dgryour menstrual cycle?
a. yes
b. no
VII.  On an average how many pads do you use in eacd?xycl

Section 3. Knowledge about anaemia:

I.  Have you heard about anaemia? (less blood in ttg)bo
a. Yes
b. No
c. Don't know (If answer is Il or Ill, skip to next s&on)
II. Is anaemia a health problem?
a. Yes
b. No
[ll.  What do you understand by anaemia?
a. Decreased concentration of iron in blood
b. Increased concentration of iron in blood

c. Do not know
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IV.  Causes of anaemia (check all that apply)

a.

b.

Decreased dietary iron intake

Worm infestation

Increased blood loss during menstrual cycle, bteedums, piles
Increased demand not fulfilled during adolescemzke@egnancy
Repeated infections

Trauma/Accident

Do not know

Any other, specify

V. Symptoms of anaemia (check all that apply)

a.

b.

Decreased appetite

Fatigue

[rritability

Shortness of breath

Pale skin color

Oedema of the face and legs

Any other, specify

VI.  Effects of anaemia (check all that apply)

a.

b.

Decreases growth and development
Decreases learning abilities
Decreases working capacity

Any other, specify

Do not know
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VIl.  How do you prevent anaemia? (Check all that apply)
a. Increasing dietary iron intake
b. Avoiding post meal tea and coffee
c. Consuming Vitamin C-rich fruits
d. Periodic deworming
e. Always wearing footwear
f. Regular clipping of nails
g. Any other, specify
VIII. How anaemia can be treated? (Check all that apply)
a. Dietary modifications
b. Iron and folic acid supplements
c. lIron injection
d. Blood transfusion

Section 4. Practice by adolescents

[.  Are Iron folic acid tablets given in school/ Angaa/ASHA?
a. Yes, if yes How often? _ times per month
b. No
c. Don’t know (If the answer is a or b, skip to questno 4)
II. Do you consume the Iron folic acid tablets giveschool/ Anganwadi?
a. Yes, always
b. Yes, sometimes
c. No
lll.  Where do you consume the tablets?
a. in school/ Anganwadi

b. at home
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VI.

VII.

VIII.

IX.

Are deworming tablets given in your school/ AngaditdSHA?
a. Yes, if yes How often? times per year
b. No
c. Don’t know (If answer is b or c, skip to next seci
Do you consume the deworming tablets?
a. Yes, always
b. Yes, sometimes
c. No
Past 6 months, have you ever diagnosed with an@mia
a. Yes
b. No

If yes, provide the treatment details:

Do you commonly (at least once a day) consumedfef&within an hour of food
consumption (before or after)?

a. Yes

b. No

How often in a week do you eat these foods?

Food items | Daily

Alternate | Oncein | Fortnightly | Once in
day a week a month

fried food

Puff

Cake

cold drinks

Kurkure
Lays

Biscuits,
Bread

Sweets
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X.  Are you able to carry out normal activities (coiridlude sports in school also)?

a. 0-15 minutes, without any difficulty.

b. 15-30 minutes, without any difficulty.

c. 30-60 minutes, without any difficulty.

d. 60 minutes, without any difficulty.

(Moderate activities - like water aerobics in tfe®l biking, brisk walking, ballroom
dancing, doubles tennis, gardening Intense/ Heggycese - swimming laps, jogging,
jumping rope, playing singles tennis, biking fastean 10 miles per hour, heavy

gardening, a hilly hike)

Xl.  How do you grade your academic performance in détuitege?

(Applicable to school/college going)

(a)Excellent (b)Above average (c)fage (d)Below average (e)Very poor

Section 5 Anthropometric measurements

Height in cm cm.
Weight in Kg Kg.
BMI cnt

Page 99



Annexures

Section 6. Haemoglobin level

mg/d|
Anaemia yes / No
If yes: Mild
Moderate
Severe

Section 7. Questionnaire for the managers of the fialy

Alternate | Once in |Fortnightly

Food items Dail
y dav a weel

Once in
a month

Rarely

Never

CEREALS
Wheat
Jowar

PULSES
Green gram
Red gram
Bengal gram
Chick pea, pea

GLVs
Spinach
Amarnath
Fenugreek
Spring onion

OTHER VEG
Cabbage
Cauliflower
Brinjal
Ridge gourd

MILK

Alternate | Once in |Fortnightly

Food items Daily day 2 weel

Oncein
a month

Rarely

Never

MILK
PRODUCTS
(Buttermilk, Paneer, cd)

EGG*

MEAT*
(Sheep, Goat, pig, etc.)

POULTRY*

FISH/SEA FOOD*

FRUITS

NUTS (Dry
fruit-cashew,
almonds, ground nut
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I.  Which of these is more common in your householdiageeen leafy
vegetables?
a. Wash only before cutting
b. Cut before washing
c. Wash before and after cutting

d. Others, specify

II. Do you use iodized salt while cooking?
a. Yes, exclusively
b. Yes, but non-iodized is also used
c. No
[ll. Do you and your family members (all) wash hand$wiap and water after
defecation?
a. Yes
b. No
IV. Do you and others in your family wash hands withpsand water before
cooking?
a. Yes

b. No
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ANNEXURE Ill - KEY TO MASTER CHART

SI. No

ITEMS

KEY CODE

Sociodemographic details

-

Name

Age

16

17

18

19

HIWINPF

Number of years of schooli

9

10

1" PUC

2" pUC

AIWINF

Presently schooling stat

Studying

=

School/college drop out

N

Religion

Hindu

Muslim

Christien

Jain

Others

P WNF

Type of the family

Nuclear

=

Joint

N

Broken

Do you have a BPL card

Yes

=

No

No of family member:

Socio economic status

QW N|F-

B WN|F

Education of mother

[lliterate

Read and write
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1-4 standart¢

5-8 standard

9-12

Diploma

Degree

PG

N0~ W

Education of fathe¢

[lliterate

Read and write

1-4 standard

5-8 standard

9-12

diplome

Degree

PG

DN |OBD|WIN| -

Occupation of mother

Farmer

Self-employec

Govt employmer

Pvt employe

labour

Home maker

Retired/ pensioner

N[OOI WIN|F

Occupation of fathe

Farmer

Self -employment

Govt employment

Pvt employee

labour

Home maker

Unemployei

Retired/ pension

DN BD|WIN -

Type of house

Pucca

Semipucca

Kaccha

other:

HIWINF

Ownership of the house

Own

=

Rented

N

Other

1C

Sanitary latrin
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Present & in use

Present &not in use

Open defecation

Shared latrine

Community latrine

QW IN -

11

Source of drinking wat

Sanitary we

Unsanitary well

Tube well

Tap water

Water kiosk

Packed watt

Othe

N[OOI IWNEF

12

Electrification of the house

Yes

=

No

13

Type of cooking fuel mostly us

Fire wooc

Kerosene

Biogas

LPG

Electricity

Other

OO WN|F

14

Separate kitche

Présent

=

Absent

Menstrual Health

15

Have you attained menaie?

Yes

=

No

16

How old were you when you had your first period?

age

17

Do you have regular periods

Yes

=

No, they have never been reg

No, they have been irregular for few months

18

What is the usual interval between your per{dasn the first
day of one period to the first day of the next) ?

Less than 21 days
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21-45 day:

More than 45 da)

Don’t know

19 Average length of flow?
2 days 1
3 to 8 days 2
More than 8 days 3
Don’t know 4
2C | Any history of passing clots or heavy bleeding dgryour
menstrual cycle?
yes 1
no 2
Don’t know 3
21 On an average how many pads do you use in gatdc
KAP about anaemia
22 Have you heard about anaemia? (less blood indtig)
Yes 1
No 0
Don't know (If answer is Il or Ill, skip to nexestion) 0
23 Is anaemia a health proble
Yes 1
No 0
24 What do you understand by anaemia?
Decreased concentration of iron in blood 1
Increased conntration of iron in blooc 2
Do not know 0
25 Causes of anaemia (check all that apply)
Decreased dietary iron intake 1
Worm infestation 1
Increased blood loss during menstrual cycle, bieedums 1
piles
Increased demand not fulfilleduring adolescence ai 1
pregnancy
Repeated infectiol 1
Trauma/Acciden 1
Do not know 0
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26

Symptoms of anaemia (check all that ap

Decreased appetite

Fatigue

Irritability

Shortness of breath

Pale skin color

Oedema of the face and le

Do not know

o|lrR|Rr|Rr|Ikrikk

27

Effects of anaemia (check all that apply)

Decreases growth and development

Decreases learning abilities

Decreases working capac

Any other, specify

Do not knov

Ol |k|k

28

How do you prevent anaemia? (Check all thatygppl

Increasing dietary iron intake

=

Avoiding post meal tea and coffee

Consuming Vitamin «~rich fruits

Periodic dewormin

Always wearing footwe:i

Regular clipping of nails

Any other, specify

Do not know

olR|R|krlkrk

29

How anaemia can be treated? (Check all that ag

Dietary modifications

Iron and folic acid supplements

Iron injection

Blood transfusion

Do not know

olR|R,r|kr(k

Practice by adolescents

Are Iron folic acid tablets given in school/ AngaavASHA?

Yes, if yes How often? times per
month

No

Don’t know (If the answer is b or ¢, skip to questno 4)

Do you consume the Iron folic acid tablets givemsahool
Anganwadi?

Yes, always

Yes, sometime

No
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Where do you consume the table

in school/ Anganwadi

=

at home

N

No

Are deworming tablets given in your school/
Anganwadi/ASHA?

Yes, if yes How often? les per ye:

=

No

N

Don't know (If answer is b or ¢, skip to next seal

w

Do you consume the deworming tablets?

Yes, always

=

Yes, sometimes

N

No

Past 6 months, have you ever diagnosed with an&

Yes

=

No

If yes, provide the treatment details

Nil, all ae

Do you commonly (at least once a day) consumedéak
within an hour of food consumption (before or gfter

Yes

=

No

How often do you eat these foods

37

Fried foods

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWINF

38

Puff

Daily

Alternate day

Once in a week

fortnightly

Once in a mont

Rarely

Never

N[OOI WIN|F
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3¢

cake

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWINEF

40

Cold drinks

daily

Alternate day

Once in a wee

fortnightly

Once in a mont

Rarely

Never

N[OOI WIN|F

41

Kurkure, lays

Daily

Alternate da

Once in a wee

fortnightly

Once in a month

Rarely

Never

N[OOI WIN|F-

42

Biscuits, brea

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI WINEF

43

sweets

Daily

Alternate day

Once in a wee

fortnightly

Once in a mont

Rarely

Never

N[OOI WIN|F

Are you able to carry out normal activity (couhtliude sports
in school also) ?

0-15 minutes, without any difficulty.

1
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15-30 minutes, without any difficty.

30-60 minutes, without any difficulty.

> 60 minutes, without any difficulty.

How do you grade your academic performance inacho

college

Excellent

Above averag:

Average

Below average

Very poor

B WN|PF

Anthropometric measurements

Height in cm

Weight in K¢

BMI

Hemoglobin level

Questionnaire for the managers of the family

CEREALS
(Wheat, Rice)

Daily

Alternate da

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWINF

PULSES
(Dehusked, Whole)

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI WIN|F

GLVs
(Spinach, Bathua,
Fenugreek, Coriander)

Daily

Alternate day

Once in a week

fortnightly

AIWINF
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Once in a mont

(6]

Rarely

(o2}

Never

OTHER VEG

Daily

Alternate da

Once in a wee

fortnightly

Once in a month

Rarely

Never

N[OOI WIN|F-

MILK

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWIN

MILK PRODUCTS

Daily

Alternate day

Once in a week

fortnightly

Once in a mont

Rarely

Never

N[OOI WIN|EF

EGG

Daily

Alternate da

Once in a wee

fortnightly

Once in a month

Rarely

Never

N[OOI WIN|F-

MEAT

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI WINEF
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Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWINEF

FISH/SEA FOOD

daily

Alternate day

Once in a week

fortnightly

Once in a mont

Rarely

Never

N[OOI WINEF

FRUITS

Daily

Alternate da

Once in a wee

fortnightly

Once in a month

Rarely

Never

N[OOI WIN|F

NUTS

Daily

Alternate day

Once in a week

fortnightly

Once in a month

Rarely

Nevel

N[OOI IWINF

Do you use iodized salt while cooking?

Yes, exclusive

Yes, but non-iodized is also used

No

Do you and your family members (all) wasands with soa
and water after defecation?

Yes

=

No

Do you and others in your family wash hands withsand
water before cooking?

Yes

=

No
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