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“Adolescence is a gateway to the promotion of health. Adolescence provides
opportunities to prevent the onset of health-damaging behavior and potential
repercussions. Fortunately, adolescents are receptive to new ideas; they are keen to
make the most of their growing capacity for making decisions. Their curiosity and

interest are a tremendous opening to foster personal responsibzﬁz‘)/ for health’.

(WHO/UNFPA/UNICEF, 1999)



ABSTRACT

Adolescence refers to the long transitional, developmental period éretal@ldhood and
adulthood, and to a maturational process involving major physical, psycadampgnitive and

social transformation. During adolescence, nutritional problems froldhood can potentially
be corrected in addition to addressing new ones. Therefore, it is a period to shapesahdate

healthy eating and lifestyle behaviours, thus preventing or postponintjamutalated disorders
and diseases later in life.

Thus the present study was planned with the broad objective of devepieglthy Eating
Index and Food Behavior Checklist for adolescents in Indian contextcamuiplement a
Nutrition Communication Programme to improve their dietary prastifrom three schools of
urban Vadodara.

The study was conducted in three purposively selected schools of udskdara. All the
children from Std. V to std. XI were enrolled for the study. Anthrogdmdata was obtained on
1041 subjects. Data on socio economic status, food frequency, Dietary ysidaplactivity

practices was collected on 631 subjects. Knowledge, attitudes andcgsa@tiAP); dietary
intakes using 3- day recall, morbidity profile and cognitive developnvastobtained from 478

subjects from two schools. Hemoglobin estimation was done on a subsample of 61 subjects.

Two schools were allotted to the Experimental (EG) and Control i©G) for the Nutrition
Communication Programme (NCP), known as Creating Healthy andeAtgarning Kids

(CHALK) Programme. EG consisted of 212 subjects and CG had 266 subjects.dbojgotats

impact data was collectedon 191 subjects in EG and 245 subjects ilh@Gompleted the

study.

Mean age of the study subjects was 12.0337 years. Peak height velocity was observed in
boys at 12 years and in girls at 11 years of age with a mesmeant of 7 cm and 5.9 cm in
boys and girls respectively. Peak weight velocity was observedym at 15 years and in girls at

11 years of age with a mean increment of 8 kg and 5 kg in boys and girls respectivel

One—fourth of the subjects were found to be underweight, with mod@gkaZ<-2SD) and
severe (WAZ<-3 SD) forms being 4.8% and 0.9% respectively. Stuwtisgprevalent in 14%
of the subjects, moderate (HAZ<-2SD) and severe (HAZ<-3 SDitisy was observed in 2%
and 0.3% of the subjects.Prevalence of thinness was 33%, with mod@tate-2SD) and



severe (BAZ<-3SD) thinness being 8% and 2% respectively. Owgrtveend obesity were found

in 13% and 4% of the subjects respectively.

Mean intakes for all the food groups except edible oil was below 75#%eofecommended
dietary allowances.Consumption of all the nutrients except proteiratmc$é below 84% of the
RDA. Mean nutrient intakes of boys were significantly higherntlgrls. Age and sex
significantly affected mean nutrient intakes except fat (AMON<0.01).Amongst unhealthy
foods the most frequent consumption was observed for baked foods (42.58@etblby

accessories (42.3%) with meals on a daily basis.

Mean hemoglobin level of the subjects was 11.9 g/dl. Prevalence of anemia wasth. 6%d

and moderate forms being 66% and 31% respectively. More thanfhfié @nemic subjects
showed normocytic red blood cells. Two- thirds of the subjects reptotbdve experienced
some or the other form of morbidity (ies) in the past fortnight.tMosmmon morbidities were
cold, headache, stomachache and cough. Two-third of the subject®ske@is hours in a day.
As age increased study time increased while duration of @hyasitivity, playtime, sleep time

and leisure time decreased.

Mean cognitive scores were positively correlated with ageelbhadirished subjects had lowest
overall scores in the cognitive tests. KAP revealed lack of knowlemigongst subjects
regarding, growth and development, healthy foods, functions of foods, food glwmgithy
eating practices etc. Incorrect self perception was observedgsint4% of the subjects.Lack of
awareness regarding adolescence, health, foods to be given under vandit®ns etc. was
observed amongst the teachers.

Healthy Eating Index for Adolescents (HEIA) was developedénpresent study to assess the
dietary quality of the subjects. HEIA consisted of 10 dietarypmrents namely, Total Grains;
Total Pulses/ Meat/ Fish and Poultry; Total Vegetables; Tgtakn, yellow and orange
vegetables; Total Fruits; Total Milk; Total Oil; Total Sugdariety and SOFAAS. Mean overall
HEIA score was 63.3%.2 and was higher in boys as compared to girls. Almost all thecssibj
needed improvement in their diets according to their HEIA scardidual HEIA components
scores revealed low intake of fruits and green, yellow, oraegetables. Parents’ education,
family size and family type affected the individual component scores faircéobds.



A short Food Behaviour and Activity Checklist for Adolescents (FBA@m)s developed to
assess the quality of 20 dietary and physical activity pexctiklean total FBACA score was
70.20+ 8.35 and was higher in girls as compared to boys. Most of the wubjeeded
improvements in the quality of dietary and physical activity fizas being followed. More
females than males had ‘good’ dietary and physical activitstipes (13% v/s 8%). The highest
mean FBACA score was observed for vegetables (4.9), which indidatestall the subjects
consumed vegetables regularly. The lowest scores were for g\arank item (0.97) indicating
higher intakes of unhealthy foods as evening snacks. Content, Construzitandn validity
were established for both HEIA and FBACA. Analysis revedbad both the tools were reliable

to be used time and again.

Based on the assessment of knowledge, attitudes and practicessobjbets, key messages
were selected and a nutrition communication strategy was developawention was carried
on for a period of 3-4 months followed by reinforcement sessions. Vacmsnunication

methods like PowerPoint presentations, posters, puzzles and video clips were used.

Impact evaluation showed that NCP was successful in signifjcardteasing the knowledge

levels, of the EG subjects as compared to CG, with respacb$o of the messages covered in
the CHALK programme. Significant improvement in the dietary practides,regular breakfast

and mid morning food consumption and vegetable consumption was observed in EG post
intervention.EG showed a significant improvement in self-percepti@n tfe intervention. A
significant increase in the mean food group intakes of grains,aldgsetand edible oil was seen

in EG after intervention.Mean nutrient intakes were signifigahifjher for all the nutrients in

EG after the intervention. Mean increments in the nutrient intalees significantly higher in

the experimental group as compared to the control group post intervention.

The present study revealed dual burden of malnutrition, among schodieohibf urban
Vadodara. HEIA and FBACA were developed in the present study arel faund to be valid
and reliable tools in measuring the diet quality and the qualitiedéry and physical activity
practices. The need of the hour in India is for a targeted approach tq esatsste and improve
the dietary behaviours. The approach should focus on the improvement g bDeftaviours of
both undernourished and over nourished children together, as these problerst inothe

society. Thus, dietary tools like HEIA and FBACA should be used aloitly simple

behavioural change communication messages to bring positive changes amongsbpspula



INTRODUCTION

In the Millennium Declaration, adopted in 2000, world leaders made a piserto children to
help them fulfill their human potential. The children bornn that milestone year are now
adolescents. It is time to review whether the promisébésng kept for these ‘Millennium

children’ and for all adolescent§UNICEF, 2012).

Adolescence is the period when a growing child experiences a fireath ‘spurt’ to attain his
or her fullest potential of adult height, shape, body composition, gdlyand sexual function.
Although there is no internationally accepted definition of adoles¢caheeUnited Nations
defines adolescents as individuals aged 10-19 years (WHO, 2002).

The proportion of adolescents in the global population peaked around 1980 and is th@v on
decline almost everywhere, a trend expected to continue through 2050sthéte number of

adolescents, however, is expected to rise during the same period (Figure 1.1AFRJRD12).

In 2009, there were 1.2 billion adolescents aged 10-19 in the world, forming T®@mieof

world population. Adolescent numbers have more than doubled since 1950. More than half of the
world’s adolescents live in either the South Asia or the East &sd Pacific region, each of
which contains roughly330 million adolescents. India has the largéisihalapopulation of
adolescents, nearly 243 million (UNPD, 2010) (Figure 1.1.2).

Adolescents — A Neglected Group

Adolescence though is a time of enormous physiological, cogratidepsychological change,
WHO, acknowledges that adolescents remain “a neglected, diicoleasure and hard-to-
reach population” (WHO, 2006).

In the Millennium Development Goal, adolescents are not speafficedhtioned, although they
are the future adults. Health information on adolescents is not walailable in many
developing countries, apart from indicators on sexual and reproductivie beié¢cted by major
international health surveys.



Figure 1.1.1: Adolescents’ share of a growing world Population (Source: UNIGE 2012)
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During adolescence, the growth velocity increases, individuals @ianl$% of their ultimate
adult height and 50% of their adult weight. Approximately 45% of tkleteass is also added
during adolescence (SCN, 2006).

Thus, appropriate dietary intakes and healthy food choices are very diutioaj this period and
inadequate dietary intakes (mainly energy, protein and micro miglyiand inappropriate food
choices may lead to undernutrition among the adolescents ompitbeen from attaining their

full potential for growth and development.

State of Adolescent Health

According to National Nutrition Monitoring Bureau, (2002), in India, thevalence of
undernutrition tends to increase from about 63% amoefigyéar age group to 78% in-1G3
years and then decrease to 66% irlTI4year age group of children. Though no significant sex
difference in the prevalence of undernutrition were observeeliratd 1013 year age groups,
however, a relatively higher proportion of boys (73%) inl¥4year age group were found to be

undernourished as compared to their female counterparts (60.4%).

Thinness reported as ‘Undernutrition’ by ICRW, was prevalent onByaountries out of the 11
studied. India reported the highest prevalence with 53% of the subgactgy low BMI for age
(Kurz, 1996).

There is also a large inter - state variation in the pettend trends in underweight. In six states,
at least one in two children are underweight, namely MaharashtissaQ Bihar, Madhya
Pradesh, Uttar Pradesh and Rajasthan. Gujarat has a prevaié&@9% underweight which is
higher than the national prevalence. Undernutrition is more prevaleatal than urban areas.
Even in urban areas 40% of children are stunted and 33% are under(igtgtg 11, 2007).
Undernutrition (BMI <18.5 kg/f) among adolescent girls between 15- 19 years of age was
found to be 47% (UNICEF, 2012).

Shah, 2005 reported the prevalence of under nutrition in Vadodara as 34%nactomiMust et
al standards (1991) and 19% according to Agarwal standards (1992). Agctwdboth the
standards, undernutrition was higher in boys (41.2% and 19.9%) tharRgiil8d and 17.6%) in
the age group of 10-18 years.



Kanade et al (1998) reported a delay of 18 months in the peak heighveagid velocities for

children who were stunted at 10 years of age.

Agarwal et al (1992) carried out a multi-centric study in eggates of India on affluent school
children and found that Indians were shorter and lighter as compared to NCHS$dstanda

A study by Gandhi (2004) in 10 schools of urban Vadodara covering 4808 ohofd88 to 12 h
standards from middle to high socio economic status indicated the heghlearce of both
undernutrition and overnutrition. Overall prevalence of underweight vared 84% to 36%
while that of overweight ranged from 4.6% to 24.9% and obesity ranged from 0.6% to 5.3%.

Stunting was prevalent amongst both the sexes in 9 out of 11 studiesteohidy International
Center for Research on Women (ICRW) ranging from 27 to 65%, in ilnd&s reported around
32%. (Kurz, 1996)

Srihari et al (2006) reviewed twelve studies carried out betw866 and 2006 on nutritional
status of Indian school children 6- 18 years from middle and high soommomic status. Out of
the 12 identified studies, eight reported on the prevalence of ovétveid obesity. The range
of prevalence of overweight (8.5- 29%) and obesity (4.5 — 7.4%) was large.

Srihari et al (2006) reported that anemia prevalence with hdebmogoncentration <12 g/ dl
ranged from 19% - 88%among middle to high socio economic status amhitescross five

different cities in India.

Anemia and stunting in this age group is of public health importagcause adolescence can be
the second opportunity to catch up growth if environmental conditions aperéble (NFI,
1989).

Inappropriate Dietary Intakes during Adolescence

For many adolescents, inadequate quality and quantity of food and lackritibn knowledge

are the main determinants of nutritional problems. In high socio ecorstatus as well, due to
faulty dietary food habits, in conjunction with over nutrition, under nutriteoalso prevalent
(Kaya, 2006).



Pre-adolescence is a period when nutritional requirements in@easscount of rapid growth.
There is widespread prevalence of dietary and nutrient inadequamyy adolescents as evident
from research by several investigators (Kapil et al, 1993)&8keset al, 1999; Vijayapushpam et
al, 2003).

Inadequate intake of micronutrients can adversely influence growtllevelopment, cognitive
performance and increase susceptibility to infections (Halteretaal, 2001; Benton, 2001;
Caulfield et al, 2004).

Healthy eating patterns in childhood and adolescence promote optiadét, hgrowth, and
intellectual development, prevent immediate health problems, sucbnadéficiency anaemia,
obesity, eating disorders, and dental caries and may prevenrtelondealth problems such as

coronary heart disease, cancer and stroke (SCN, 2006).

In view of the present unsatisfactory nutritional status of thedagoing children, particularly
adolescents as highlighted above, there is a strong need to evhriateetary quality and
behaviours of these subjects. Also there is a need to assessutheit dietary and physical
activity practices and to educate these children, so that thetargliand physical activity

practices (behaviours) improve.

Dietary Assessment

Various qualitative and quantitative methods have been developed farydassessment. The
most commonly used methods are Food frequency questionnaire and 24 ladlumeticod.
However, these methods have their own limitations, which affect tidityaf these tools for

dietary assessment.

Administering a 24 hour recall in a group setting is cumbersome. tépdeting or
overreporting the dietary intakes and an inability to recall ately the types and amounts of
food eaten are two main weaknesses of 24 hour recall methods. SindleuR4s not
representative of habitual intake but may be useful for group meansplslalveraged 24-hour
recalls are needed to estimate the usual food or nutrient iotakeividuals. Moreover, detailed
quality control for achieving accuracy involves a protocol for aistering the recall and for the

training and periodic retraining of the interviewers and data coBeta coding, data entry, and
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data analysis are usually more expensive than those entaitedhes food frequency method
(Thompson and Byers, 1994).

An alternative to the 24 — hour recall, food frequency questionnaire) (BF&)so difficult and
time consuming to administer in a group (Kristal et al, 1998). Stf€gs are designed to assess
the ranking of intakes within a population, they cannot be relied on tugeaeliable estimates
of absolute intake. Over- estimation is common, particularlyfdods eaten lees often or for

foods perceived as ‘healthy’ such as fruit and vegetables (Day et al, 2001)

Neither the dietary recall nor the FFQ assess the behawaadrpractices related to diet and

physical activity.

Current dietary concerns, among populations as a whole, include overcowsuofptalories,
added sugars and saturated fats; underconsumption of whole grains, fruitsetailesUSDA
ERS, 2013)

New Tools for Assessing Dietary Quality
Healthy Eating Index (HEI) was developed by United Statgsalment of Agriculture (USDA)
in 1989, which was released in 1995 (Kennedy et al, 1995).

HEI measures the dietary quality of subjects age 2 and dldessesses the level to which the
Americans conform to the Dietary Guidelines. HEI has beena@gwser time in 2005 and in
2010 to adhere to the revised dietary guidelines (Guenther et al 2007 and 2013).

HEI -89 consisted of 10 dietary components. Five components assesseittitrg adequacy of
the diet by using the five major food groups of the original Food Guidan®y. Fruit,
Vegetable, Grains, Milk and Meat (USDA CNPP, 1996). Four componesgssasl aspects of
the diet that should be limited or consumed in moderation: Total Fagssed as a percentage
of total calories; Saturated Fat, expressed as a percentagelotalories; Cholesterol; and

Sodium. The tenth component was a measure of Variety in food chegaslless of food

group.



The release of the 2005 Dietary Guidelines for Americangsséated a revision of the HEI
because of the increased emphasis on important aspects of digt, guah as whole grains,

various types of vegetables, specific types of fat, and the introduction of “cisergtcalories.”

The HEI 2005 (Guenther et al, 2007) has twelve components. Total Whudtle fruit; Total
vegetable; Dark Green and Orange vegetables and Legumes; Taited; GVhole Grains; Milk;
Meat and Beans; Oils; saturated Fat; Sodium; and CaloriesSabioh Fats, Alcoholic beverages
and Added Sugars (SoFAAS).

The components of HEI 2005 were of two types. The food group and oi[socems were the
“adequacy components” because the recommendations on which thegedeMese established
to ensure adequacy of nutrient intake. The “moderation components” weratesh Fat,

Sodium, and Calories from Solid Fats alcohol and added sugar (SOFAAS).

USDA'’s Center for Nutrition Policy and Promotion (CNPP) asseske dietary quality of
Americans using HEI from the dietary data available throughoNat Health and Nutrition
Examination Survey (NHANES) and the Continuing Survey of Food Intakemdiyiduals
(CSFII).

Aust- HEI was developed in Australia to provide a measure of thkdietary quality based on
food choices and whether recommended foods are being chosen. Aust usédEl Short
Dietary Questionnaire (SDQ) and a Food Frequency Questionrai®).( It included 7
components namely, Measures of variety, Measures of ‘Healthyc€oFruit consumption,
Vegetable consumption, Low fat milk chosen, Trim fat off meat @edsumption of high
saturated fat and low nutrient density foods (AIHW,2007)

Another important tool that was developed by Blackburn et al (2008) F®od Behaviour
Checklist (FBC) to evaluate the fruit and vegetable intake amithmgcelly diverse women in
the Food Stamp Nutrition Education Program (FSNEP) and the Expandedafaddutrition
Education Program (EFNEP).



Nutrition Communication

To combat the double burden of malnutrition, various school based prograicmies
interventions have been initiated by governments, national and inter@atrganizations.
Programmes like Health promoting Schools or Global School Heatiative (WHO), School

Food and Nutrition Education Program (FAO) etc.

WHO Information Series on School Health (1998) also justifiesdduésion to support school
based interventions among adolescents. Improving the nutritional statobaufl age children
and adolescents is an effective investment for the future gemeras well as for combating the
development of obesity and other nutrition related chronic diseasesNa&vertheless schools

can be an important setting to address the problems of under nutrition and anaemia als

Evidence supports the effectiveness of school- based health promotiegissravith a focus on

healthy eating (Rodrigo and Aranceta, 2001).

School settings are appropriate for carrying out studies on schedl cmldren in India as,
according to NFHS 1ll, 90.1% of the 6-10 years and 74.2% of the 11-14 glehchildren
attended primary school in 2005-2006 in India (NFHS 111, 2007).

Nutrition health education is an effective strategy for behavabrange to improve home diets.
Nutrition health education is a process of formulating and dissenmgnatessages that make
individuals and communities aware about health and other related ssatgies and behavior

that enable them to make informed choices (Nandi and Bhattacharjee, 2005).

A cost effectiveness study conducted on the Nutrition CommunicatidnBehavior Change
Component (NCBC) of the first World Bank loan to Indonesia for commumitrition showed
that the successful nutrition communication component, significantlyowedrthe nutritional
status of 40% of the children. It cost about 0.15% of the national bubgstwould be one-
tenth the cost of an institutional feeding program and one twenfi¢hie cost of consumer food
subsidies (Ho and Teresa, 1983; Berg, 1987). Thus, Nutrition Communicatigrariime is a

cost effective strategy aimed at behaviour change.

In India, as in most developing countries, the bulk of nutritional problesitiemild and
moderate malnutrition. Half or more of young children in many ceemire affected by these



forms of malnutrition (Pelletier, 1994). In most families, mild amatierate malnutrition can be
eliminated or controlled through simple changes in dietary and foo@reg/gractices that are

amenable to change through well planned and executed behaviour change strategies

Integration of qualitative and quantitative methods is a very impdrtatégsigning and assessing
a Nutrition Communication Program (NCP). Qualitative methods protheteal reliable data
that are usually generalizable to larger population while quabtatiethods generate rich,
detailed valid process data that usually leaves the stutygipants’ perspective intact (Steckler
et al, 1992).

For a nutrition communication program, quantitative methods help to obtaitionutelated
data such as magnitude of the problem and etiological factors andnhelpderstand the
nutritional problems of the subjects. The qualitative methods in tmeafore research give
insight into perceptions and reasons underlying dietary and healédrélshaviour in the target
groups which helps in the development and implementation of a nutrition cooatioini

program.

Rationale for the Present Study

Although dietary inadequacies have been highlighted by many igatst, so far no attempt
has been made to evolve a Healthy Eating Index scoring sgstendevelop a Food behaviour
checklist to assess the dietary inadequacies/practices of sthioloén in India, unlike western
countries where HEI has been developed and validated to assess ttyeofjuidit. This under
researched area needs to be focused on and explored and attempt shadd bevalidate the

tool developed and to test its reliability in the Indian context.

The challenge for India is clearly to counteract the seenmagitability of the degenerative
phase of the nutrition transition. This must be done while continuingffbds to address the
additional burden of undernutrition. Considerable headway needs to be madéitional
knowledge and practice among health professionals and public (Vaz et al, 2005).

In India not many researches have been focused on nutrition comnmamicatschool children

based on the quantitative and the qualitative aspects of dietary and physitgl @etctices.



In view of the above, the present study was undertaken withlaj@m Objective to develop a
Healthy Eating Index and Food Behavior Checklist for adoleséenisdian context and to
implement a Nutrition Communication Programme to improve theiadigiractices in selected

schools of urban Vadodara.

The study was divided infour phaseswith the following specific objectives:

Phase I: Assessment of the Nutritional status of the subjects

* To assess the nutritional status of the children aged 7-18 yesetected schools of urban
Vadodara by anthropometric measurements and perform biocherstoamlations on a

subsample.

» To assess the cognitive development among children aged 7-48ated schools of urban

Vadodara.

* To assess the daily dietary intake by 24 hour Dietary Retgtod and Food frequency

method among children aged 7-18y in selected schools of urban Vadodara.

* To evaluate the knowledge, attitude and practices (KAP) of tluests regarding health,
diet, healthy eating practices, physical activity etc. amdnigiren aged 7-18y in selected
schools of urban Vadodara.

Phase II: Healthy Eating Index and Food Behaviour Checklist- Development,
Assessment and Validation

* To develop a Healthy Eating Index and Food Behaviour Check List foesuwits in the

Indian context.

* To review the dietary quality of the study subjects with the lo¢lthe developed Healthy

Eating Index.

* To evaluate the behaviour pattern of the subjects regardingyditdr physical activity

practices.
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» To assess the validity of Healthy Eating Index and Food Beta@heck List as a tool for
assessing dietary quality and the quality of dietary and physicality practices

respectively.

Phase IlI: Development of Nutrition Communication Programme (NCP) andts

implementation

e To plan and develop a Nutrition Communication Programme based on tessexbs
knowledge attitudes and practices, focused on bringing about improvemmeribeir
knowledge, dietary practices and physical activity pattern

* To implement the Nutrition Communication Programme developed fortuldg subjects in
one selected school of urban Vadodara.

Phase IV: Assessing the impact of Nutrition Communication on the Sygcts

* To assess the impact of the Nutrition Communication ProgrammP)(N the knowledge
and practices of the study subjects after a period of sixhwantthe selected schools of

urban Vadodara.
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REVIEW OF LITERATURE

Adolescence has been described, by Anthony Lake (Executive @itéstiCEF), not only as a
time of vulnerability but also as an age of opportunity (UNICEF, 201dplescents form 18%
of the world’s population. The vast majority of adolescents (88%)itivaeveloping countries.
More than half of world’s adolescents live in South Asia orEhet Asia and Pacific region.
India has the largest national population of adolescents (243 million) (UNPD, 2010).

Adolescence is a time of rapid growth, second only to infancis the only period in an
individual's life when growth velocity increases. This rapid groughaccompanied by an
increase in nutrient demand (Heald and Gong, 1999; Rees et al, 1998y thisiperiod, body
proportion, including height and weight measurements change substamddigscent boys
generally build more muscle mass, gain weight at a faster mave larger skeleton, and deposit
less fat than girls. Boys also tend to grow for a longer peridtha&. For adolescent girls the
greatest gain in height and weight normally occurs in the yrareding menarche (Heald and
Gong, 1999; Allen and Gillespie, 2001) and the growth spurt continues foyawars after

menarche (Travis, 2003).

Adolescents and their Nutritional Needs

Adolescents are the future generation of any country and theiriondtineeds are critical for

the well being of society.

Addressing the nutrition needs of adolescents could be an importartowsi@ds breaking the
vicious cycle of intergenerational malnutrition and chronic diseadagureé 2.1.1).
Epidemiological evidence from both the developed and developing countrieatésdihat there
is a link between foetal under-nutrition and increased risk of varibtenic diseases during
adulthood (ACC/SCN, 2000).
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Figure 2.1.1: Vicious Cycle of Intergenerational Malnutrition (ACC/SCN, 2000)
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Studies conducted in different countries in the region, reveal thationdt deprivation affects
almost all growth parameters and final adult body size ragulti thinness and stunting.
However, nutritional status of both boys and girls improves with dgsyiag that the effect of
malnutrition is more pronounced at the time of peak growth (WHO 2006).

Malnutrition during Pre adolescence and Adolescence

Malnutrition in all its forms refers to both underweight and overlteignderweight is defined
by a low weight for age; Stunting refers to low height for exgkependent of their weight for
age; Overweight refers to excess weight for length/ hergkgsured by BMI for age (SCN,
2006).

Along with the growth spurt of adolescents, nutrition transition duendceased economic
development and market globalisation, leading to rapid changddeirstyle and dietary

practices, makes them more vulnerable to dual burden of malnutrition.

In SEAR, a large number of children suffer from chronic malnatritand anaemia, which
adversely impacts their health and development (WHO, 2006). India rasiksvith 39% of
underweight children globally and a prevalence of 47% of underweigloingnchildren
(UNICEF, 20086).

Almost one-third of all the children in developing countries are stlrthereby increasing the
risk of illness and death, reduced cognitive ability and schoaidattee in childhood and lower

productivity and lifetime earnings as adults (FAO, 2004).

Vidal et al. (2008) reported that the prevalence of thinness (BM8.5) increased with age
amongst European (Portugal) adolescents. In girls (10-18 yrs)yéased from 1.5% to 7.6%

and in boys the corresponding trends were from 0% to 7.3% for thinness.

In Nigeria, a study among the adolescent girls (Brabin €1@87) showed that under nutrition
was more widespread both in urban and rural areas: 10% of rural andl @¥#an adolescent
girls were stunted (<2 percentile, British reference values of 1990) and 16% in rural vs. 12% i
urban could be considered thin (kgercentile BMI).

A study conducted in Iran (Janghorbani et. al.1998) reported that 54.6% G dof affluent
adolescent (13-14 yrs) school children were underweight (BMI 15-19.9) anduinderweight
(BMI < 15) respectively.
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Two surveys conducted, namely National Health Survey of Pakistan (1990-a864jhe
Karachi survey(2004-2005), to determine trends in nutritional statushobkaged (5 — 14 yrs)
children in urban Pakistan, reported that 29.7% v/s 27.3% and 16.7% v/s 14.3% chddzen w
underweight (weight-for-age less than- 2 SD) and stunted (heighge less than -2 SD) and
overweight and obesity was3.0 v/s 5.7 (p<0.001) in the two surveys, respyelafar et al.
2008).

In 2004, a study was conducted to assess the nutritional status oe@+$2ld school children
from middle to high socio economic status in an urban area of Sri L&hkaesult of the study
showed the prevalence of thinness in 24.7% in boys and 23.1% in girls. 3doahd 7% of
both boys and girls were stunted and underweight respectively (Wickramastregh2004).

Kapil and Shethi (2004), reported that undernutrition amongst school goingeoha® years of
age in National Capital Territory (NCT) of Delhi, 52.5%, 45.1% and 11.1%lrehi were
underweight, stunted and wasted respectively. It was observed that 9.7artb28% of the

children were severely (<-3SD) underweight, stunted and wasted respectivel

However, a study conducted in Kerala on 3886urban adolescents (10-15 ngpemdd a very
low prevalence of underweight among boys - 8%, while none of thewgeils found to be

underweight.

Coming to the trends in the Eastern Region (West Bengal) of the countiyeagee: by Das and
Bisai (2009), the prevalence of underweight among middle to high incmheol going
adolescent children (10 — 13 years) was 28.6 % and undernutrition wascarghif higher
among boys (37.59%) than girls (19.43%).

Another study (De Onis et al. 2001) in the eastern region (C3alcasisessed the prevalence of
undernutrition among affluent adolescent boys (10-16 yrs). The studgtgeéphe prevalence of

thinness and stunting to be51% (BMI"<percentile i.e. thinness) and 11% (height for ag® <5

percentile i.e. Stunting) respectively.

Studies carried out over the years by Munshi (2008), lyer, VenugopadlGandhi (2006)
reported the prevalence of under nutrition in young children and adolescents @<)3aeging
from 7.3 to 33.8%. Table 2.1.1 shows prevalence of undernutrition in various parts of India.
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Though limited data on malnutrition among school age children is awilahls enough to
establish the need for strengthening the school health actigitct€reating awareness among

parents about the nutritional requirements of their children.

The highest prevalence rates of childhood obesity have been observectlopedd countries

(Table 2.1.2), however, its prevalence is increasing in developing countrie @ames, 2004)

There is dearth of published data on growth pattern of Indian affluentsadotechildren. In

contrast to extensive data available for children from low oseconomic backgrounds,
information on nutritional status of children among middle and high-inognoeps is limited

(Toteja et al. 2004).

Table (2.1.3) shows the prevalence of overnutrition among adolescentslia. A study

conducted by Kapil et al (2002) in India, showed the prevalence of obesityjuent adolescent
school children was 7.4%, and higher in males than females. The umxprevalence of
obesity was found during the pubertal period (between 10- 12 years).

A recent study on urban adolescents (10-19y) from 10 schools andesollegAhmedabad
revealed that 20% of the subjects were overweight while none was (P&japati et al, 2011).
Parekh et al (2012) stated that there was a significantly tiggle of being overweight and
obese in urban than rural areas, after adjusting for age andrgandeal study conducted by
Mani et al (2008) on 2374 adolescents from four schools of urban Vadadamage group of

12-18 years reported 16% of overweight and obesity along with aberrations in difplel. pr

Anemia and Prevalence among Adolescents

Malnutrition in children often leads to micronutrient deficiendse liron deficiency anemia.
Adolescence is a time of increased iron requirement because eXghasion of blood volume
and increase in muscle mass. During adolescence, requiremenbviangyboys also jumps up
significantly due to muscle mass development (Mittal, 2007). Omne-tbf the world’s

population suffers from anemia.

The International Center for Research on Women (ICRW) studies doteankigh rates of
anemia in Nepal (42%), Cameroon (32%) and Guatemala (48%). Inalisdianore than 55% of
the adolescents population has been reported to be suffering from éfaneicy Anemia

(Adolescent Nutrition, 2003).
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Table 2.1.1:Prevalence of Undernutrition in various parts of India

Author Year Place Age Prevalence
Das and Bisai 2008 West Bengal 13-18 UN: 29%
: Urban UW — Boys 8%
g”;r::giz;';‘: 2008  Thiruvanathapuram, 10-15 Girls 0%
y Kerala Severe UW — 0%
Deshmukh et al 2006 Wardha 6-14 UW - 54%
Mukhopadhyay et al 2005 West Bengal 11-14 UN - 37%
UN: 62%
Rao et al 2003 Madhya Pradesh 11-19 Stunting — 52%
Wasting — 33%
Kapoor and Aneja 1992 Delhi 10-18 Stunting Girls — 369

UN — Undernutrition

UW - Underweight
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Table 2.1.2: Changes in Prevalence of Obesity in children of various countries

Country

Prevalence

Bogalusa 1973- 1994 5-24 Twofold increase in the
prevalence of Obesity
NHANES Il 1988-1994 6-19 Doubled to 11%
Japan  Kaotani et al 1974-1993 6-14 Doubled (5% to 10%)
UK Labstein et al 1984-98 7-11 Changed from 8% to 20%
_ Moreno et al Changed from 23% to 35%
Spain 6-7
1985/6-1995/6
Rolland-Cachera Changed from 10% to 14%
France 5-12
1992-1996
Greece Krassas 1984 — 2000 6-12 Increased by 7%

Table 2.1.3: Prevalence of Overnutrition in various parts of India

Author / Year Place Prevalence
Prajapati et al, 2011 Ahmedabad oW 20%
OW 26.3%
Parekh et al, 2012 Surat
OB 14.6%
OW 13.4%
Mani et al, 2008 Vadodara
OB 2.6%
Misra et al, 2006 New Delhi OW + OB 29%
Kapil et al, 2002 New Delhi OB 7.4%
lyer and Parikh, OW 7%
Vadodara
2002 OB 0.7%
De Onis et al, 2001 West Bengal OW 4.2%
Jayshree S, 2001 Children(OW)16.3%
Dharwad
Adolescents(OW)2.8%

OW —Overweight OB - O

besity
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Table 2.1.4 shows prevalence of anemia among adolescents. High ratesmé have been
observed in other developing countries, like Indonesia, Brazil, Egypt aral\iitthin the range
of 24% to 60% (WHO 2003, Anjali 2000, Verster et al 1998, Mashauri et al $888eri et al
1996). Prevalence of iron deficiency anemia amongst Turkish adatebetween 11- 18 years,
was found to be 4.2% (Mine et al, 2002).

Prevalence of anemia was reported to be around 13% among subjiectsin high socio
economic areas as compared to 18% amongst the subjects in low cmocone areas of
Baghdad (Shatha et al, 2003).

Sen and Kanani, 2006, in their study stated very high prevalence (6 @#¢mifa in adolescent
girls of Vadodara, in India. Though no case of severe anaensidonad; 32.6 % girls were
mildly anemic (Hb = 11.411.9 g/dL) and 34.7 % girls were moderately anemic (Hb =1G.9
g/dl).

Consequences of Malnutrition and Anemia

Under or overnutrition during the school years can inhibit a child’'s palysind mental
development. Stunting is associated with long term consequences, sagraaed intellectual
achievement and school performance (Frongilo, 1999; Martorell #092). Stunting also lead
to reduction in adult body size and, subsequently, reduced work capacitypbatetric

complications (Martorell et al, 1992).

Thinness in school aged children can result in delayed maturationiedefes in muscular
strength and work capacity, and reduced bone density later in life. Waidght in young

children is highly correlated with an increased risk of morbidity and mor{aityO, 1995).
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Table 2.1.4: Prevalence of Anemia in Adolescents

Author / Year

Year

Prevalence

(%)

Sudhagandhietal 2011 Tamil Nadu Boys 37.6
Girls 67.8
Kotecha et al 2009 Vadodara Girls 75
Agarwal et al 2003 Delhi 45
Basu et al 2003 Chandigarh 254
Soekarjo et al 2001 Indonesia Boys 12.1
Girls 25.8
Family Health 2000 Sri Lanka Boys 31.6
Bureau Girls 40
Ahmed et al 2000 Bangladesh Girls 27
Mehta et al 1998 Mumbai 64
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Undernourished children 10-12 years of age demonstrated the following whgrared to
normal nourished children (Agarwal et al, 1995):
» Arelative deficit of memory quotients assessed by Wechsler memory scale
» Lower scores for abilities related to personal and current irftbom orientation, mental
control, logical memory, digit span, visual reproduction and associative learning.
* Impaired set formation and flexibility in attention as assessed by ithasading test.

* Impairment in conditional learning on maze and conditional associative learnsg test

The overweight or obese school child also faces increased risksglofblood pressure,
metabolic syndrome, non- insulin dependent diabetes and psychological disasdan adult
(WHO, 2003).

Overweight and obesity during adolescence have some immediagxjgense, particularly as
they relate to body image and self-esteem, and become aaisk fiar overweight and obesity
as an adult. One-fourth to half of the individuals who are obese in e€lobeEsremain obese in
adulthood (Must 1999, Whitaker et al, 1997)

Overweight and obesity in childhood have significant impact on both g@thysid psychological
health; for example, overweight and obesity are associated wihrlfydaemia, hypertension,
abnormal glucose tolerance, and infertility. In addition, psychologiisbrders such as
depression occur with increased frequency in obese children (Dahials2005). It has been
reported that overweight children, who had been followed up for40 (Mossti#8§) and 55
years (Must et al, 1992), were more likely to have cardiovascuthdigestive diseases, and die

from any cause as compared with those who were lean.

Data from Bogalusa(USA) show that adolescents with a BMI >7&tbeptile were more than
eight times as likely to have hypertension in adulthood as compatedeaner adolescents
(Srinivasan et al., 1996).

Iron deficiency anemia can lead to reduced muscle function and eep#city (Haas and
Brownlie,2001; Sharp,2005) and less explorative behaviour in school aged children
(Zimmermann et al, 2000). Iron deficiency or iron deficiency anemialso consistently
associated with impaired cognitive function and lower school pedioce in school-aged
children (Granthom and Ani, 2001; Sungthong et al, 2002; Halterman et al, 2&0&,eD al,
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2008). Severe anemia negatively impacts work capacity, intelleperformance and cognitive

development (De Benoist et al, 2008).

In developing countries, micronutrient deficiencies do not occur intigolaut in combination
with malnutrition. This is because the main underlying cause &futngion is a poor-quality
diet (Ramakrishnan and Huffman, 2008).

Nutritional Needs of Adolescents

Studies conducted in different countries in South East Asia, rédvaahutritional inadequacy
affects almost all growth parameters and final adult bodyrgigulting in thinness, underweight,
and stunting. However, nutritional status of both boys and girls imgnaite age, showing that

the effect of malnutrition is more pronounced at the time of peak growth (WHO 2006).

Both muscle and fat mass increases during adolescence, giris\ge fat and boys gain more
muscle. Therefore, the energy and protein requirements increasgecably during this period.
Energy and protein needs correlate more closely with the kgrgattern than with the
chronological age. The peak in energy and protein requirements ceineitte the peak in
growth of adolescents. If energy intake is limited, dietary pratgay be used to meet energy
needs and be unavailable for synthesis of new tissues or tisgae. rThis may lead to a
reduction of growth rate and muscle mass despite an apparent adpoptain intake (Speatr,
2002).

Iron requirements peak during adolescence due to rapid growth withisti@ase in lean body
mass, blood volume and red cell mass which increases iron needgofgiobin in muscles and
haemoglobin in blood (Beard,2000).After the growth spurt and sexual maturationstaesgpid

decrease in growth spurt and need for iron(Dallman,1989).Iron requiremeadslescence are
greater in developing countries because of infectious diseadegaaasitic infections that can

cause iron loss, and because of low bio-availability of iron from diets (BrabBranid,1992).

At the peak of the growth spurt, the daily deposition of calcium eamize that of the average
between 10 to 20 years. In fact, 45% of the skeletal mass is dddad adolescence (Spear
2002, Sentipal et al, 1991)
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Inadequate diets of adolescents

A longitudinal study in New Jersey (Videon and Manning, 2003) showed thege percentage
of adolescents reported eating less than the recommended amougetaibies (71%), fruits
(55%), and dairy foods (47%). The results showed that almost one iadolescents skipped
breakfast regularly. In Australian adolescents, along with the sigpbreakfast inadequate
consumption of fruits, vegetables and dairy products was also obs&wedk and Speare,
1996).

Diet related data was collected from adolescent girls far3ecutive days by means of 24 hr
dietary recall method along with FFQ in a study among adaiesée Delhi, the findings
revealed that the food intake was grossly inadequate with po&einfavegetables, fruits and
milk (Agarwal et al. 2000).Fast foods with soft drinks, burgers andapiare more popular
among the adolescents, and this can contribute to high intake of ealdrgaturated fat and less

amount of micronutrients (Srihari et al. 2006; Misra et al. 2006).

Gupta et al (2006) conducted a study on food habits of adolescents arsdbatiutten 13- 25
years, in two public schools of New Delhi and found that intakeecéads, pulses, milk and
green leafy vegetable was inadequate compared to visibledaits,and tubers. SHAHN Survey
(2002) among Delhi students revealed that 30% of boys and 40% girlsedkgne meal
everyday and consumed junk food in the last 24 hours preceding the surveneakidst was
the commonest casualty. These foods spoil the appetite for regakls and are high on

calories and low on nutrients.

Consequences of Inappropriate Dietary Intakes during Adolescence

Inappropriate dietary intakes during adolescence has severaqoemsesFirstly, it can
potentially retard physical growth, reduce intellectual capaaiid delay sexual maturtion, as
rapidphysical growth creates an increased demand for energy and nuBtents992).

Secondly inappropriate dietary intakes affect young people’s risk fouraber of immediate
health problems such as iron deficiency, undernutrition, stunting, boné,hesting disorders
and obesity (CDC, 1996). It may also affect concentration, leaamdgschool performance in

school going adolescents.
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Thirdly it also has long term implications, like low bone density and areased risk of
osteoporosis caused due to low calcium intakes during adolescence Y@} Fourthly, high
fat intakeduring adolescence and into adulthood is associated with reased risk of heart
disease (CDC, 1996).

Fifthly , the compromised nutritional status and poor growth in adolescent yézuts dhe
reproductive role. Stunting and underweight among girls during adolesceé continued into
adulthood may lead to increased obstetric risk for women in case aéarly pregnancy
(Gopalan, 1989).undernutrition, iron deficiency, obesity, poor bone health ang éigbrders
are some of the consequences of inappropriate dietary intakes. Iiorgddo these
concentration, learning and school performance of the school child®gets affected due to
inappropriate dietary intakes (CDC, 1996; WHO, 2005).

Causes of Poor Eating Habits of Adolescents

Adolescence is seen as a transitional stage for diet and pattegns. The diets of young people
often undergo substantial change as a result of body growth and deeetopnd as newly
developed independence and diminished family influence gives young peo@econtrol over
their eating habits. Young people are more likely to suffemfbinge eating, restrained eating,
fear of fatness and purging than adult population (NHMRC, 1995). Cahf@epartment of
Public Health has listed down factors contributing to poor eatibgshamong adolescents as

shown in Figure 2.1.2.

The experience of childhood is increasingly urban. Over half oivthéd’s people, including
more than a billion children, now live in cities and towns. An increaginddan world is also

contributing to the rising incidence of non-communicable diseases and obesity 2040).

In developing countries also, especially in cities, some of thewilg methods are common
(Dennison et al., 1995, Spear, 2000) -
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Figure 2.1.2: Factors contributing to Poor Eating Habits of Adolescents (OPH, 2012)
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* The meal pattern of adolescents becomes more disorganized, anchthéy neiss their
meals at home as they get older, often skipping breakfast.

» Some dietary patterns like snacking, usually on energy dense foml#s,use of fast
foods that are low in iron, calcium, riboflavin, vitamin A, folic aciddafibres, low
consumption of fruits and vegetables and faulty dieting are more conamong the
adolescents of industrialized countries.

» The search for identity, the struggle for independence and aocepiand concern about
appearance, tend to have a great impact on lifestyle, gaditbgrns and food intake

among adolescents.

Adolescent eating is conceptualized as a function of individual amdoamental influences.
Four levels of influence are described: Individual or intrapersonatiysgcial, biologicall;
social environmental or interpersonal [e.g., family and peer]; ipddysenvironmental or
community settings [e.g., schools, fast food outlets] and macrensyst societal [e.g., mass

media, marketing and advertising, social and cultural norms] (Story,2002).

A study on Nepalese school children showed that fast foods (re&dy snacks, chips etc) were
preferred by more than two-third of adolescents. Advertising, probBlyand magazines,
influenced preferences in 80% of these Nepalese adolescents (Sharma, 1998).

Although dietary habits of adolescents have changed over a pertodeoyet little has been
documented. It has been recommended that research should be conductednewfiadd
innovative ways with which the nutritional problems of adolescents lmnapproached.
Qualitative studies should be carried out on adolescent’s diet aimdy dehaviours (WHO,
2006).

Estimation of Dietary Intake

Dietary intake data may be collected at the national, householte andividual level. Food
supply data, which are normally collected at national level, aséulufor purposes, such as
tracking trends in the food supply. Food supply data are not useful faifyieg individual or
subgroups of the population at risk of inadequate nutrient intakes. DHiasa levels allow
disaggregated analysis to identify vulnerable groups, in litie lrviman rights focused approach

there is a wide array of methods of dietary assessment (Pao and Cypel, 1994).
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Dietary intake estimation involves the collection of information arfds eaten by individuals
and computation of the energy and nutrient contents of these foodsnigyvasiies from food
composition tables. The choice of method in each case should be guides gayrppose of the
monitoring, the need for data accuracy and the availability ofeth@urces. Dietary assessment
methods should also be adapted to the target population and be culturatiyeséRao and
Cypel, 1994).

Individual Surveys

Dietary surveys among individuals provide information that can betosaescribe differences
in intake of food and nutrients between subgroups. These methods aepdredability of the
subject to provide accurate information. Main methods for assessasgnpror recent diet
include records, 24-hours (or 48-hours) recall, and food frequency questisnm@imder to
guantify the intake of foods, some estimate of the weight of const@moedis required. To
convert food intake into nutrient intake, the availability of a food comiposdatabase/food
table is essential. By combining the information of dietary intakd food composition
databases/tables one can determine whether the diet is nutytiadatjuate or not (Pao and
Cypel, 1994).

Food records (Food Diary)

Food intake is measured at the time of eating. Food intake is gedriifiweighing and using
household measures (Kim et al, 1984). Household members themselveg nesoatl their food

intake, although a fieldworker might keep the record. Prospectiveodsetire associated with
the fewest number of errors and are generally thought to be thexcoosate methods available.
However, the data collection and processing are time consuming antseepd hese methods
require a high degree of cooperation from the subjects, which carolgembr response rates.
Also, the need to weigh and record food, or the act of being obiseney alter the intake

(Calkins et al, 1986). Table 2.1.5 shows the strengths and weaknesses of food record methods.

24-hour recall

This widely used method involves asking subjects to recall and loesdfiintakes of foods and
drinks in the previous 24 hours. Large national dietary intake surveys$edidh studies as well

smaller studies use this method to estimate dietary intak@sdlviduals. This method usually
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requires a trained fieldworker / dietician / nutritionist to imi@wv subjects, to assess portion
weights and make appropriate enquiries about types of food and drinks ednanchpossible

omissions of, for example, snacks (Pao and Cypel, 1994).

It is a much used dietary assessment method because it is,s1onpk and inexpensive, but it is
prone to reporting errors, including biased or inaccurate recadfintake and portion sizes.
It requires a good methodological knowledge in order to transformntbeview data of the
dietary intake to nutrients. Applied once, it yields no information on day-to-dayiearan food
or nutrient intake. Table 2.1.6 shows the strengths and weaknesses of 24- hour recall.-

Food frequency questionnaires (FFQ)

As noted by Sampson (1985), usual dietary intake over an extended pemodei pertinent in
assessing the relationship of nutrition to chronic disease thaatisrdia recent specific day or

week.

These gquestionnaires provide information about how often certain foods orffoodgiven
food groups, were eaten during a time interval in the past, usuallypyajther the household or
an individual. The questionnaire can be self-administered or be athredishrough a short
personal interview. The food list may range from a few qoestto capture intake of selected
foods and nutrients, to a comprehensive list to assess the totdllgidtequency responses can
be open-ended or multiple choice, ranging from several timesgyetodnumber of times per

year, depending on the type of food (Axelson and Csernus, 1983).

FFQ can be qualitative with no information on portion size (AxelsahGsernus, 1983), semi-

gualitative with standardized portion size estimates (as predeterminied ioyerview team), or
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Table 2.1.5: Strengths and Weaknesses of food record methods (Pao and Cypel, 1994)

Strengths WWEEUGQEREES

1. Respondent does not 1. Respondents must be literate
rely on memory"
2. Time period is defined 2.Respondents must be highly
cooperative
3. Portions can be 3. Food consumed away from
measured to increase home may be less accurately
accuracy reported
4. Omission of foods is 4. Habitual eating pattern may be
minimal changed or influenced by the
recording process
5. For elderly people, 5. Requirement for literatg
records may be more respondents may introduge
accurate than recalls bias as a result qf
overrepresentation of mote
highly educated individuals
6. Food intakes are 6. Record Kkeeping increasgs
guantified so nutrient respondent burden
contents can be
calculated
7. Multiple days may yield 7. Increased respondent burden
a measure of usual may adversely affect respongse
intake of a group rates
8. Multiple days provide 8. Self- administered records
reliable information require more callbacks and
about less frequently editing  than interviewef
eaten foods administered records
9. Two or more days 9. One day records provide an
provide data on intra and inadequate indication of usugl
inter-individual variation intake  for  groups of
in dietary intakes individuals
10. One day records kept 10.Validity of records may
intermittently over the decrease as number of dagys
year may provide an increases
estimate of usual intake
by an individual
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Table 2.1.6: Strengths and Weaknesses of 24 hour Dietary Recall method
(Pao and Cypel, 1994)

Strengths Weaknesses

1.

Respondent burden is
small

1.

Respondent recall depends on
memory.

2.

Administration time is
short

2.

Portion size is difficult to
estimate accurately.

3.

Reliance on memory is
minimal

3.

Intakes tend to be underreporte
compared with other methods.

Time period is defined

4. Dietary adequacy of an
individual's intake cannot be
assessed from one day'’s intake

Food intake can be
guantified

Trained interviewers are
required.

Procedure does not alter
individuals habitual
dietary patterns

6.

One-day intakes do not represe|
usual intake for groups or
individuals.

Interviewer
administration allows
probing for omitted
foods on incomplete
information and fewer
callbacks

Response rates are
relatively high

A single contact is
required

10.

Procedure is often used
to evaluate dietary
intakes of large groups

11.

Two or more days
provide data on intra and
inter individual variation
in dietary intakes.

12.

Multiple days are
necessary to provide
reliable data on less
frequently eaten foods.

13.

Multiple days may yield
a measure of usual
intake.

14.

Repeated recalls over a
year may provide an
estimate of usual intake
by an individual.
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guantitative where the respondents estimate portion size (Ftegall®88). When portion sizes
are described by the respondents themselves, different measuagtisemdve been used, such as
photographs, drawings or household measures. Portion size information eissargcto
guantitatively assess the intake of foods and nutrients. Standard pa#isgieatly simplify the

administration and processing of the FFQ.

FFQs have been widely used in large epidemiological studies aald¢ulate a dietary diversity
score which is simply the sum of the number of food groups consumed dueingference
period. The larger this number, the more diversified the food intalistier the total score or
the frequency of intake of foods by standardized food groups can dmexdbpor both. There is
some evidence that the household dietary diversity score is plysdoreelated with household
dietary energy availability, and that the individual dietary dilgrscore is positively correlated
with the adequacy of micronutrient intake of the individual (Pao an@IC$p94). Table 2.1.7

shows the strength and weaknesses of food frequency questionnaire.

Validity of Dietary Assessment Methods

Each dietary assessment method has its advantages and limitatidnsone of them measure
food intake without errors. Independent tests of validity are therekcessary to understand the
relationship between what the method actually assesses and whands to measure. This is
important for the interpretation of the assessment results. Terajenodel of validation for
dietary assessment methods is to compare one method (test meitiodhother, which is

considered more accurate (reference method).

The purpose of validation studies is to identify errors in colledtetdry data and to assess their
potential impact on assessment findings. A questionnaire’s instmycthntents and wording, the
skill of the interviewer, and the research setting mayraibduce response errors, including
inaccurate recalls by the respondent (intentional or unintentiohtdpds eaten, of frequency of
consumption, and of portion size. Errors can also arise from coding @md errors in food
composition tables. Errors and day-to-day variability in dietasessments will affect the

validity and reproducibility of the measurements (Pao and Cypel, 1994).
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Table 2.1.7: Strengths and Weaknesses of Food Frequency methods (Pao and Gyi#4)

Strengths WWEEUGQEREES

1.

An indication of usual
dietary intake may be
obtained.

1. Memory of food patterns in the

past is required.

Highly trained
interviewers are not
required.

Recall period may be imprecisa.

Method can be
interviewer administered
or self-administered.

Quantification of food intake
may be imprecise because of
poor estimation of recall of
portions or use of standard size

Administration may be
simple.

Respondent burden is governe
by number and complexity of
foods listed and quantification
procedure

Customary eating

patterns are not affected.

Recall of past diets may be
biased by current diets

Individuals may be
ranked or classified by
food intake.

Heterogeneity of populations
influences the reliability of the
method

Response rates are high.

Buitability is questionable for
certain segments of the
population, such as individuals
consuming a typical diets or
foods not on the list

Respondent burden is
usually light.

Intakes tend to be over-estimat
compared with some other
methods

Relationship between
diet and disease may be
examined in
epidemiological studies.

. Validation of the method is

difficult
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Validity measures the degree to which a method measures vgogpibsed to measure. Validity
is associated with systematic (i.e. non-random) measuremens, eoroithe tendency of a
measurement to produce an average over- or underestimation ahehmaethod is intended to
measure, due to systematic response bias. Reproducibility asisdesl with random error.
Random error can be due to random bias in reporting by the samigluadion different days.
Random errors may cancel each other out, but will increase tlenea of estimated mean

intake and reduce statistical power (Pao and Cypel, 1994).

High reproducibility of a method does not imply high validity, but athmd with lower

producibility will also have low validity.

Validity and Reliability of Food Records

Krall and Dwyer (1987) assessed the validity of food diariesdmparing diary reports with
weighted portions of foods served in a metabolic research unit and founeB#haof all food

items were omitted. However another study found that the burden of having tofeaigleaten
resulted in a 13% decrease in caloric intakes, on average, comptradtakes from weekly
diary records (Kim et al, 1984).

Reliability test by Todd et al (1983) found no significant diffeeshin mean energy or protein
intakes derived from data collected by two methods- weightedkaatrecorded on tape and
estimated food records. Similarly in another study, four setsdfecords kept by 173 female

nurses during 1 year showed little tendency to change over time period (W\alle1 85).

Validity and Reliability of 24 hour Food Recall

Validity of 24 hour dietary recall has been assessed in numeroussstiliiese studies provide
evidence that reporting errors occur, but indications of theirctitre and extent are not
consistent from study to study or from nutrient to nutrient. Ingasirs found that recalled
intakes compared with weighted intakes tended to be overestimb&dintakes were low and
underestimated when intakes were high (Madden et al, 1976; Linussan ¥74). Mean
nutrient intakes estimated from 24 hour recalls and 3 day food recerdshighly correlated
and not statistically different (as measured by t test) in a study diavieges and non vegetarians
(Calkins et al, 1984).
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Reliability of 24 hour dietary recall was examined by examinimga and inter-individual

variation. Sources of error that affect reliability of thisveyrmethod have been pointed out by
these researchers (Beaton et al, 1979). The first source pfsemaccuracy in the measurement
of dietary intake for a particular day that is due to eimagstimating quantities of food eaten or
the omission (or inclusion) of food items. A second source of errsesabecause of a small

sample of daily observations is used to estimate the usual or typical intake.

Validity and Reliability of Food Frequency Questionnaire (FFQ)

Willett et al (1985) compared results obtained with a 61 item Wk data from four 1 week
food records for calorie adjusted intakes of nine nutrients. Theyludstt that the food
frequency method was useful in measuring intake for a vasfatytrients. Pietinen et al (1988)
found some nutrient values derived from a 44 item FFQ and from 1Zedietds for 2-day

periods were generally comparable.

Reliability of food frequency method was assessed in terms otdtrelation between two
administrations of the instrument. Axelson and Csernus (1983) foundificsigt correlation of
0.89 between two tests, 6 months apart involving 15 university studerteniRiet al (1988)
demonstrated good reproducibility (correlations of 0.46 — 0.86) for nutrientshree

administrations of a food frequency questionnaire to a fairly homogenous group.

Dietary diversity has been used as a simple measure of dietyqfial which there is no
standard definition. More comprehensive diet quality indexes have beemopslefor

monitoring the population’s adherence to national dietary guidelines.

Healthy Eating Index (HEI)

U.S. Department of Agriculture has developed a healthy Eating IfiER, to find out how
well the Americans follow the recommended dietary guidelinég. dverall index has a total
possible score ranging from zero to 100. Each of the 10 dietary conipdm@sna scoring range
of zero to 10. Individuals with an intake at the recommended leseved a maximum score of
10 points. A score of zero was assigned when no foods in a partggolap were eaten.
Intermediate scores were calculated proportionately. The hesdting index was applied to the
1989 and 1990 USDA data from the continuing Survey of Food Intake by individuals.
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Food Group Components of the Healthy Eating Index (1989)

The healthy eating index examines dietary intake in relatiadhet five major groups in the Food
guide pyramid. A range of servings is shown for the grain group, aldgegroup, fruit group,
milk group and meat group. The number of recommended servings dependsupdidual’s
caloric requirements. Recommended servings for calorie levels600, 2,200 and 2,800 are

presented in Table 2.1.8.

For each of the five food group components of the index, individuals who constmmed t
recommended levels of the servings received a maximum score &f 4€ore of zero was
assigned to any food group where no items from the categawy esmsumed. Intermediate
scores were calculated proportionately to the number of sereorgaimed. For example, if the
recommended level of serving was eight and an individual consumed fodngse the
component score for the individual was 5 points. A score of 7.5 pomssassigned if six

servi ngs were eaten.

In developing the index, serving recommendations from food guide pyraene interpolated to
individuals with other food energy requirements. For example, food \eRid@s for children
between 1 and 3 years of age are less than 1,600 kilocalorieseddrammended number of
servings were retained at the minimum serving level for theitdren, but the serving size was
scaled down to be proportionate with their energy requirements.appi®ach was consistent
with the guidance contained with the food guide pyramid. In contrast dilgs between the
ages of 15 and 50 years have food energy RDAs slightly greate? @0 kilocalories. Instead
of slightly increasing the serving sizes, it was decided food portions for these individuals
would be truncated at the maximum levels recommended in the food guramig (Table
2.1.9). It should be noted, based on the preliminary analysis, none of the fiesulthe index
were shown to be significantly affected even if a slighttgea serving size were used (USDA,
1992).

Table2.1.9 shows the serving recommendations (USDA) for various age/gender eategori
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Table 2.1.8: Recommended Numbers of servings Per Day at Energy Levels Disagsin the
Food Guide Pyramid Bulletin (USDA, 1992)

Number of servings

Kilocalories | Grains | Vegetables Fruits Milk Meat
1600 6 3 2 2 2
2200 9 4 3 2 2.4
2800 11 5 4 2 2.8

Table 2.1.9: Recommended Numbers of servings Per Day for Age/Gender Categsrat
Energy Levels Discussed in the Food Guide Pyramid Bulletin (USDA, 1992)

Age/ Gender Kilocalories Grains Vegetables  Fruits
Category

Children1-3 1300 6 3F 2 a 2°
1600 6 3 2 2 2

Children 4-6 1800 7 3.3 2.3 2| 21

Females 51+ 1900 7.4 3.5 2.5 2 2.2

Children 7-10 2000 7.8 3.7 2.7 2 2.3

Females 11-50 2200 9 4 3 2 | 24

Males 51+ 2300 9.1 4.2 3.2 2| 25

Males 11-14 2500 9.9 4.5 3.5 3 2.6
2800 11 5 4 2 2.8

Males 19-50 2900 11 5 4 2 | 28

Males 15-18 3000 11 5 4 2 2.8

@ Portion sizes are reduced for children age 1-3
bjs 3 for persons age 11 to 24.
RDA levels included in the Food Guide Pyramid Bitie
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Other components of the Healthy Eating Index:
Total Fat

Fat intakes less than and equal to 30 percent of the total cal@iesassigned a score of 10
points. The scored declined to zero when the proportion of fat to tdtalesareached 45
percent. Intakes between 30 percent and 45 percent were scored proportionately.

Saturated fat

A score of 10 points was assigned to saturated fat intakessathlan 10 percent of total calories.
Zero points were assigned when the saturated fat intake reatéhedl af 15 percent of the total

calories. Scores between the two cutoff values were calculated proportionatel
Cholesterol

A maximum point value for cholesterol was assigned when intalse avdahe level of 300
milligrams or less. Zero points were assigned when intalaheedaa level of 450 milligrams or

more. Values between the two cutoff points were scored proportionately.
Sodium

A maximum score for sodium was assigned at an intake lex&l00 milligrams or less. Zero
points were assigned at a level of 4,800 milligrams or more eSdmtween the two levels of

intake were scored proportionately.
Variety

Dietary variety was assessed by totaling the number of fdifté foods eaten by an individual
in amounts sufficient to contribute at least one-half of a semiragfood group. Similar foods
were grouped together and counted only once in measuring varietynfixtodes were broken
down into their component ingredients and assigned to the relevant tnqusgindex scores for
variety were calculated in a manner analogous to the methadl fosethe other index
components. Cutoff scores for variety were defined based on 3 alagecorded data. A
maximum score was given if 16 or more different food itemsewsmsumed over a 3 day
period. A score of zero was given if six or less differesmg were eaten. When based on 1 day
of reported data, the cutoff scores for variety were redbged factor of two. Intermediate

intakes were calculated proportionately. Figure 2.1.4 shows the components of HEI- 89.
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Figure 2.1.3: Food group components of the Healthy Eating Index (1989)

Component 6measures total fat
consumption as a percentage
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three day diet.
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Advantages of the HEI (1989)

The index provides a standard for assessing overall dietary quality

Based on the most current scientific information availableludireg the Dietary
Guidelines for Americans published by USDA and DHHS, and the Food Guide
Pyramid, the Index was developed to provide a single summary meafsdretary
quality. The Index was based on the five major food groups from the Fomik G
Pyramid and the Dietary Guidelines. The Index is a pracsitaaidard for assessing
dietary quality. The Index correlates well with other conventionaasures of diet
quality.

Comparisons with RDA levels confirm a positive correlation betwbenindex and
individual nutrient intake levels. Higher Index scores are assadcmaith improved
nutrient intakes.

The Healthy Eating Index reflects the complexity of dietary patterns

Ten dietary components comprise the Index. All 10 components contribuly evéhe
overall Index score. Doing well on one component does not ensure a higloisdbes
overall Index. Overall dietary quality is reflected in the tdtadlex score and is not
determined based on any individual component score. Using one componensisclore
as percent of calories from fat, as an indicator of dietary tgquakn result in
misclassifications.

The results of the index are useful in targeting nutrition education and health
promotion activities.

Results of the Index provide insights into the types of dietaryggdsaneeded to improve
eating patterns. The Schools Meals Initiative for Healthy didnl ensures that the
nutrition standards for school meals meet the dietary guidelines. This is coenpdel by
Team Nutrition (USDA) which focuses on empowering children to make food chorces fo
healthful diets. Targeted strategies for nutrition promotion ae ateded. Results of
CSFI — HEI research suggest that individuals from low-income househottidess-
educated people are more likely to score lower on the HeadthggEindex. Therefore,

USDA tries to integrate nutrition into all of the food assistance programs.
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* The Healthy Eating Index is a single summary measure of diejuality that can be
used to monitor changes in food consumption patterns over time.

The Index was applied to the 1989 and 1990 CSFII (Continuing Survey of Fa&d Iht
data to evaluate the overall quality of American diets. Ayerscores for the overall
Index for both years were approximately 64 percent, a score judgetNeeds
Improvement.” HEI values were similar for both years, indigathat dietary intake does
not vary greatly from year to year. USDA uses the Index asnmetbod to monitor
changes in dietary patterns in the United States population over Tihe Index is
periodically published.

* The index could provide the basis for development of a variety of additional tools
The Healthy Eating Index provided one instrument that has been usefdnitoring
trends in U.S. consumption patterns over time. This provided policy makiérshe
capability of revising and fine-tuning specific programs imare timely manner to be
responsive to the changing nutrition profile of the population. Based onthEIHEI
(Interactive HEI) was developed by USDA to increase awaseokdiet quality and to
promote healthful eating habits. The IHEI provides an immediatthésk via scoring
options and targeted nutrition education messages. It was the intefttbe USDA
Center for Nutrition Policy and Promotion to begin developing a consunesrted, self-
assessment guide following the public release of the Healtiwg=Index (Hiza and
Gerrior, 2002).

The Index scores for weighted 1989 and 1990 CSFII data werdiestrély selected indicators.
The mean Index scores for the five indicators analyzed wereagex,head of household,
educational level, and income.

Results showed that females had a higher average Index than Rexdete in the younger and
older age groups had a higher Index than those in the middle age gralpslubls living in
either joint family or female-headed house- holds had a highex i@ individuals living in
male-headed households. Index scores generally increased wéhsing levels of education.
Average Index scores were highest for individuals having 4 or more géaollege education.
The Index generally responded more to increases in education the&aseg in income. People
who had a better Healthy Eating Index score were more likehave a better nutrient intake
(USDA 1995).
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Trends in the Healthy Eating Index 1990, 1996 and 2000

The diets of Americans have slightly, but significantly, improseate 1989 to 1999-2000, but
have not changed since 1996. In all three periods, the average HEinskcaieed that the diets
of most Americans needed improvement. In 1989, the HEI score fpeafile 2 years old and
over was 61.5, compared with 63.8 in 1996 and 1999-2000 a 4 percent increasés (8aalot
2002). Scores increased for all HEI components from 1989 to 1996, excemtkfomeat, and
sodium. Scores improved the most for the saturated fat and variagooents of the Index
(Bowman et al 1998).

A comprehensive model was developed to measure the extent thawmbtmowledge and diet-
health awareness, among other factors, influence an individual'sTHEl.was the first study
that rigorously attempted to examine variation in the index acpogailation groups by
controlling for personal and household characteristics and nutrition irtformiavels, as well as
test for the endogeneity of nutrition information. Results indit#tat one’s level of nutrition
information has an important influence on one’s HEI and that nutitfonmation and the HEI
are simultaneously determined. Other factors explaining variatiokkl's across individuals
were income and education levels, race, ethnicity, and age. Evidencetstippdypothesis that
higher education promotes more healthful food choices through betteritmguand use of
health information (Variyam et al 1998).

HEI scores generally increased as the level of income and teduaacreased. People with
household income 50 percent of the poverty threshold or below had an avé&lagmore of 60.
By comparison, people with household income over three times the pdwersihdld had an
average HEI score of 65. Whites had a higher average HEItbeoréfrican Americans had for
1994-96 (64 vs. 59). By region, people who lived in the Northeast had tieshigEl score, an
average of 65 for 1994-96, and those who lived in the South had the lowestacaverage of
62. People who lived in an urban area (a Metropolitan Statistical Area in or outgidkead city)
also had a slightly higher HEI score. This could be because averagm®e, which is an
indicator of one’s ability to purchase food, is lower in nonurban than imueas (Bowman et
al 1998).

School-age children did better in meeting the recommendations fiy, daains, meats, and

variety than for fruits and vegetables. They scored 3.7 on fruits and #ebetables, compared
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with 7.2 on dairy and 7 on grains. Children of different income levelsedcsimilarly their
consumption of food components, with the exception of the meat componemcdvigzonent
scores for the lowest income children were higher than the megoo@mt scores for other
children. Looking at the four nutrient components, children scored best iestdrol (8.3 HEI
score) and worst in saturated fat (5.5 HEI score). The only signifdifference was found in
total-fat consumption, with the higher income children scoring higher tiwa lowest income
children (6.9 vs. 6.5) (Biing- Lin 2005).

Both HEI and Youth Healthy Eating Index (YHEI) scores frofio@d frequency questionnaire
were calculated by Feskanich et al (1996). Girls (n=8,807) and heys645) 9 to 14 years of
age who resided across the United States were the particidaats. HEl and YHEI scores were
calculated by sex and age, and associations with age, body mass dotiéty, inactivity,
energy intake, and several nutrients were assessed with Peansslations. Linear regression
was used to examine the contributions of the individual HEI and YdmBponents toward the
total scores. Results showed that HEI score were highlylatedewith total energy intake (r
=0.67), indicating a strong association with quantity of food consumpti@onimast, the YHEI
was not strongly correlated with energy intake (r =0.12) butimessely associated with time
spent in inactive pursuits (r =-0.27). The HEI component for vanmefgad selection accounted
for 60% of the variation in the total score and several HElI compomarts highly correlated
with each other, particularly those for total and saturated fat ( r =0.78).

Weinstein et al 1995, assessed the HEI, as a measure of dietary staiwis itisroorrelation with
nutritional biomarkers and to identify those biomarkers most assdciwith diet quality and
healthful food intake patterns in >17 years adults. Results showddBEhatore were positively
correlated with serum (r=0.25) and red blood cell (r=0.27) folate, setamins C (r=0.30) and
E (r=0.21), and all serum carotenoids except lycopene (r=0.17 to 0.27).

Guo et al (2004) found that a low HEI score was associated with enggvwand obesity. There
was a graded increase in the odds ratio of obesity across treatégory after adjusting for age,
gender, race/ethnicity, physical activity, smoking, alcohol use, incomedagdten.

McCullough et al (2000) stated that the HEI-f (HEI based on faagLncy questionnaire) was
weakly inversely associated with risk of major chronic diséesmparing highest with lowest
quintile of the HEI-f, relative risk (RR = 0.8%® < 0.001). The HEI-f was associated with
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moderately lower risk of cardiovascular disease (RR = ®&;0.001) but was not associated

with lower cancer risk in men.

Development of the HEI — 2005

Center for Nutrition policy and Promotion (CNPP) convened an interag&iocking Group to
begin the process of revising the HEI. The working group reviewed the origihandHts uses.

The Working Group decided to base the revised index on the food patternsirfduS@A’s
food guidance system, now called MyPyramid, which translatesrd@ymmendations in the
2005 Dietary Guidelines for Americans into specific, quantified adyerecommendations
(Britten, Marcoe, Yamini, & Davis, 2006). Collectively, these docutmespecify amounts to
consume from each of the major food groups and from oils and provide reca®dnlimits for
sodium, saturated fat, and discretionary calories. In addition, theyeatihdst at least half of
grain intake should be whole grain, recommend specific amounts of Iseagetable subgroups,
and suggest that less than half the fruit consumed should be juice. olgubyg the HEI
Working Group further developed the components of the index, constructedotiteg sand
weighting protocol, developed the evaluation plan, conducted the anglsessented findings to

the full Working Group, and held briefings for wider audiences.

The components of the HEI-2005 represent all of the major food groups fougPiyramid-
Total Fruit; Total Vegetables; Total Grains; Milk, which inclad®y beverages; and Meat and
Beans, which includes meat, poultry, fish, eggs, soybean productstiodinebeverages, nuts,

seeds, and legumes.

Additional components represent Whole Fruit (i.e., forms other than ;jud@ak Green and
Orange Vegetables and Legumes; Whole Grains (which must inttiedentire grain kernel,
bran, germ, and endosperm); Oils (non-hydrogenated vegetable oils aiml fasls nuts, and
seeds); Saturated Fat; Sodium; and Calories from Solid Fat, ?JJcahd Added Sugar
(SOFAAS). Whole Fruit was added because the 2005 Dietary Guidelines dugdesg juice to
less than half of total fruit intake. A new component was adde®#&ok Green and Orange
Vegetables and Legumes because those are the three subgroupsatfie®det which current
intake is furthest from recommended levels. The Whole Grains compaasnadded because

the2005 Dietary Guidelines specify that at least half ohgraake should be whole grain. New
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components were added for Oils to reflect the recommendations found in MyPyramid and
for Calories from SoFAAS, which serves as a proxy for dismmatly calories and is described
further below. Like the original, the HEI-2005 also includes componentSdtrated Fat and
Sodium (Table 2.1.10).

The components do not necessarily directly represent foods as. éaie example, all
components include foods that are ingredients in mixed foods. WholesGnaiude only the
whole-grain portions of foods that contain both whole and refined grains. tmlpwest fat
portions of milk and meat products are included in the Milk and Meapoaents, respectively.
The fatty portions of milk and meat products count as Solid Fat;eakethe fatty portions of
fish, nuts, and seeds count as Oils as do non-hydrogenated vegésal#fiicohol includes beer,

wine, and distilled spirits consumed as beverages, but not as ingredients in mixed dishe
Standards for the development of HEI — 2005

Density Standards

HEI — 2005 was chosen to represent intakes of foods and nutrients onty lolesis, that is, as
amounts per 1,000calories of intake. In MyPyramid, the recommendatiotisefamounts of
food groups, oils, and discretionary calories were expressed in téraisolute amounts that
vary according to energy level (Britten et al., 2006). Thus, iflRh standard were an absolute
amount, that amount would also have to vary according to energy level. Hpwe\e density
basis, many of the recommendations are similar across eeeely (Table ()). For saturated fat
and sodium, a density standard was easy to derive. The saturatedofamendation in the
Dietary Guidelines is the same for all individuals and is givela density basis—Iless than 10
percent of energy. The sodium recommendation in the Dietary Gwadel derived from the
Dietary Reference Intakes(DRI) (Institute of Medicine [IOM], Food anttiNon Board, 2004)
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Table 2.1.10:

Original Healthy Eating Index (HEI) and Healthy Eating Index-2005
(HEI-2005) components and standards for scoring

Component Score
0 5 8 10 20
Original HEI
Total Fruit o < > 2-4 servings (approx. 1-2 cips
Total Vegetables o < >  3-5servings (approx. 1.5-2.5%ups
Total Grains o “ > 6-11 servings (approx. 6-11 6 eq
Milk 0 < > 2-3 servings (2-3 cups
Meat (and Bens) 0 < »  2-3 servings (approx. 5.5-7.0 Yz eq
Sodium 4.8 < > <2.49
Saturated Fat _ 35« > <10% energy
Total Fat >45 < > <30% energy
Cholesterol 50 » <300 mg
Variety <6 < » >16 different foods in 3 days
HEI-2005*
Total Fruit 0 <*—* >0.8cupeq/1000 kcal
Whole Fruit 0 * " >0.4cupeq/1000 kcal
Total Vegetables 0 <«—> 2.1 cupeqg/1000 kcal
Dark G & O veg & legumes* 0 <*+—* _ 8.4 cup eg/1000 kcal
Total Grains 0 <—> 8.0 0zeg/1000 kcal
Whole Grains 0 <«—> 3.50zeq/1000 kcal
Milk 0 < » >1.3 cup eq/1000 kcal
Meat and Beans 0 < » _ 25 0zeq/1000 kcal
Oils 0 = » >12 g/1000 kcal
Saturated Fat _ 35 «— 10¢> <7% energy
Sodium >2 < » 1.3 _€0.79/1000 kcal
Calories from SoFAAS >50 < » 20%energy

*According to gender and age.

2According to age.

3In 1994-96 and 1999-2000, 8 or more different foiods day.
4See Appendix 1: Foods included in components ofisalthy Eating Index-2005.
®Solid Fat, Alcohol, and Added Sugar.

* G — Green & O-Orange
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and, although the sodium DRIs are stated as absolute amounts testbyange group, they
were derived by using a density approach. That is, recommendatiolysiunger and older
persons were set at proportionately lower levels because theaigavenergy intakes are lower.
Each of these recommendations was sufficiently similar adees$s of energy intake, when
expressed on a density basis, thus a scoring system based on densities was thed&est appr
Density standards have the advantage of being independent of amdual¥ energy

requirement, which is difficult to measure precisely. Consetyethis obviates the need to
assign individuals to one of the 12 calorie levels found in MyPyramiitk€B et al., 2006). In

effect, the density approach to setting standards allows thssassnt of the quality of the mix

of foods consumed, rather than the absolute amounts of foods consumed.

Food-group-based Components

For the nutrient adequacy components (food groups and oils), focus was HR200- to 2,400-
calorie patterns because they were used to ensure nutrient @deguen MyPyramid was
constructed. Among these, the lowest amount per 1,000 calories (it isast restrictive or
easiest to achieve) was selected as the standard for thenumaxgcore for each of these
components. For the discretionary calories component, the leasdtiresimount across all the
patterns was selected; but in this case, that was the greatest amount onaipdrasas.

For Fruits, Vegetables, Grains, Whole Grains, Milk, Meat and Bead¥Qds, the standards are
the lowest amounts recommended in the patterns, expressed on a peralpfietbasis. For
Whole Fruit, the standard is simply half the standard for Totat Because the 2005 Dietary
Guidelines for Americans suggest that the majority of fruitkimtshould be whole fruit rather
than fruit juice. For Dark Green Vegetables, Orange Vegetaldad, Legumes, the
recommendations found in MyPyramid are expressed on a weekly. Basidevelop the
standards, it was converted to a daily basis. The standard isuthe o the daily
recommendations for those three subgroups of vegetables, expressed bjp@pealorie basis.
Any combination of them counts toward meeting the vegetable subgtaodard with one
exception. As is the case in MyPyramid, legumes are countechatalikes only after the Meat
and Beans standard has been met (USDA, CNPP, 2005).
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Saturated Fat and Sodium Components

In the Dietary Guidelines, the recommendation for saturateds fabt expressed as a single
value, but rather as less than 10 percent of energy intake. Thisatogearly indicate which, if
any, value less than 10 percent might be the optimal level, so giigance was looked for
where to set the standard. The Dietary Guidelines for AmerR@0s highlights two exemplary
food guides as being consistent with its guidance, MyPyramid, amaetlby CNPP, and the
Dietary Approaches to Stop Hypertension (DASH) Eating Plan, |logs@ by the National
Heart, Lung, and Blood Institute (NHLBI). The examples of thasdes in this report have
saturated fat levels of 7 to 8 percent of energy (HHS & USP@()5). Both the Dietary
Guidelines Advisory Committee and the Food and Nutrition Board ofnistéute of Medicine
(IOM) have recommended that saturated fat consumption be as lpossible, suggesting that
lower is better (Dietary Guidelines Advisory Committee, 2004)MJQ~ood and Nutrition
Board, 2005). The DASH plan aims for 7 percent, and the 2006 Americah Asarciation
(AHA) guidelines call for 7 percent or less (Lichtensteimalet2006). Based on these sources, 7
percent of calories were chosen as the standard for the maxicouenas 10 for the Saturated
Fat component. It was decided to recognize the Dietary Guideline byiagsagscore of 8 to the
level of 10 percent of calories.

The Dietary Guidelines recommendation for sodium for most individsattess than 2,300
mg/day,” but for individuals with hypertension, blacks, and middle-agetolder adults, the
recommendation is “no more than 1,500 mg/day.” These values repifesésfpper Limit (UL)
and Adequate Intake (Al) levels, respectively, set by the Food andicvuBoard (IOM, Food
and Nutrition Board, 2004). In light of these recommendations, 1,500 mg was chosen ais the bas
for the maximum score of 10 and 2,300 mg as the basis for the riglgtael score of 8 for the
Sodium component (Table 2.1.11).

To express the sodium standard as a density, the same approaoch sesethé DRIs (Dietary
Reference Intakes) for older adults and children was used. Theddel divided the DRIs that
was set for young and middle-aged adults by the estimated netkagy intake for that age
group (2,150 calories per day) and then used those same densitiess@dgiof per calorie) to
set the DRIs for younger and older individuals. The density standamsoalculated the same

way. The highest possible score of 10 is assigned to dietsahatless than 700 mg of sodium
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per 1,000 calories (1,500 mg sodium (Al)/2,150 calories), and a sc8resafssigned to 1,100
mg of sodium per 1,000 calories (2,300 mg sodium (UL)/2,150 calories).

Discretionary Calories Component

The 2005 Dietary Guidelines Advisory Committee presented the cowtefaiscretionary
calories,” defined as the “difference between total enemgyimrements and the energy consumed
to meet recommended nutrient intakes” (Dietary Guidelines Advi€ammittee, 2004). The
Dietary Guidelines further explain, “At each calorie level, widlials who eat nutrient-dense
foods may be able to meet their recommended nutrient intake witlhosuming their full
calorie allotment. The remaining calories—the discretionaryoriea allowance—allow
individuals flexibility to consume some foods and beverages thatordgin added fats, added
sugars, and alcohol” (HHS & USDA, 2005). Added fats or sugars pemeseot directly limited.
Rather, the allowance is a defined number of discretionary cglane these calories may come
from any mix of solid fat, added sugar, alcohol, or additional amountaitaent-rich foods
beyond the recommended levels.

Nonetheless, the population generally consumes more calories flamfetp added sugar,
and/or alcohol than the allowance permits (Basiotis, Guenther, Linagjt&ri8 2006). In effect,
these calories displace those needed to obtain the recommended amounts of the fo@hdroups
oils. Because of this imbalance, it was decided by the Teahonmmmittee to develop a
component that captured specifically the Calories from Soligd Aabhol, and Added Sugar
(SoFAAS). This approach is consistent with the objective to capharemix of foods eaten
(Guenther, 2007).

Calories from SoFAAS is not intended to be a measure of solidl¢atyol, and/or added sugar
per se, but rather a measure of the calories in the diet éhabtined from dietary constituents
other than nutrient-dense foods. The standard for the maximum sdbeelésast restrictive, or
easiest to achieve, of all the discretionary calorie allovsafazend in MyPyramid, 20 percent of

calories.
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Table 2.1.11: Recommended amounts of Food Groups, expressed per 1,000 Kcal, and
discretionary calorie allowances, expressed as a percentage of total caloriesynd in

oo >~ OT ~ Y = W W

MyPyramid
Calorie Level
Food Group 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200

Fruits (cup eq/1000Kcal) 1 0.8 1.1 09 08 1.0 0.9 08 08 09 08 0
Vegetables (cup eq/1000Kcal) 1 1.3 1.1 1.2 1.4 1.3 1.4 1.3 1.4 1.3 1.3 1.

Dark Green Vegetables 0.1 0.2 02 02 02 02 0.2 0.2 0.2 0.2 01 O

Orange Vegetables 0.1 0.1 01 01 02 01 0.1 0.1 0.1 0.1 01 0

Legumes 0.1 0.1 01 02 02 02 0.2 0.2 0.2 0.2 02 0

Starch Vegetables 0.2 03 03 02 02 02 04 04 04 04 04 O

Other Vegetables 0.6 05 06 05 05 05 0.5 04 05 04 05 O]
Grains 3 33 36 3.1 33 3 3.2 33 35 36 33 3.

Whole Grains (0zeq/1000Kcal) 15 1.7 1.8 1.9 1.7 15 1.6 1.7 1.7 1.8 1.7 1

Other Grains 15 1.7 1.8 1.3 1.7 15 1.6 1.7 1.7 1.8 1.7 1
Milk (cup eq/1000Kcal) 2 1.7 1.4 1.9 1.7 15 1.4 1.3 1.2 1.1 1 0.
Meat and Beans (0zeq/1000Kcal) 2 2.5 2.9 3.1 2.8 2.8 2.7 2.7 25 25 2.3 2
Oils (g/1000Kcal) 15 140 12 14 13 14 13 13 13 13 15 14
Discretionary Calories (%) 165 143 122 83 10.8 134 132 151 158 15.2.11720.3
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Application of HEI - 2005

The HEI-2005 can be used for a variety of purposes, including poputatiaitoring; nutrition
education; evaluation of nutrition interventions; epidemiologic reseaodnomic research; and
other types of research. USDA’s major application is to moniterdiet quality of the U.S.
general and low-income populations (USDA, 2006). CNPP plans to includ¢éBh2005 in a
future update of MyPyramid Tracker, the Center’'s dietasgs@ment and nutrition education
tool (USDA, CNPP, 2006).

Other measures of interest may be used in conjunction with th&®@5 for research purposes.
Anthropometric measures, such as BMI and waist circumferenoehecaised to evaluate the
appropriateness of the level of longer term energy intake and taleravnore complete picture
of nutritional status.

The HEI-2005 is a measure of diet quality as described by thdigekelated recommendations
of the 2005 Dietary Guidelines. It has a variety of potential sgek as firstly, monitoring the
diet quality of the US population and subpopulations, secondly, evaluatioteofentions, and
research. (Guenther et al 2005).

Validation of HEI - 2005

The psychometric analysis confirmed that the individual components oHEieprovide
additional insight to that of the total score. The HEI-2005 has seyped of construct validity,
as demonstrated by the ability to distinguish between groups withrkadidfferences in diet
quality, the independence of diet quality and diet quantity as medsyrenergy intake, and the
ability to detect differences among individuals as shown by thiliitions of scores. Most
important, the HEI-2005 has content validity, including face validitis a valid reflection of
the key recommendations of the 2005 Dietary Guidelines for Americans (GuerdhetG£17).
USDA report 2008 on Healthy Eating Index (HEI- 2005)

The quality of diets consumed by Low-Income and Higher Income iarex in 2003-04 was
determined using the Healthy Eating Index-2005. The HEI-2005 asst#sseajuality of the
relative proportions of foods consumed rather than the quantity of foods cmhg@uenther,
Reedy & Krebs-Smith 2008; Guenther, Reedy, Krebs-Smith & Reeve 2008).

The HEI-2005 scores were estimated using 1 day of dietary imtatee provided by 8,272
participants in NHANES 2003-04. Dietary components assessed by tihO0BE were
estimated using the population ratio method; that is, the total arnbeath dietary component
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consumed by the population was divided by the population’s total energy sntdkthe HEI
scores were then calculated.

Differences in estimated scores between income levels coergdered to be significant when
the probability that the true scores were actually the damboth groups was less than .05.
Results showed that in 2003-04, HEI-2005 component scores for the U.S. popadss 2 and
older were below the maximum possible score for every componeeiptefor Total Grains and
Meat and Beans. The total score was 57.5 out of a possible 100. ®eoeeggsarticularly low
(less than half the maximum score) for Dark Green anddgersiegetables and Legumes, Whole
Grains, Sodium, and Calories from SoFAAS.

Although the average HEI-2005 total scores of the low-income and higt@ne populations
were not significantly different (56.5 and 57.8, respectively), important diffesanere found in
several component scores. People in low-income families had sagmifidower component
scores for Total Vegetables, Dark Green and Orange Vegetabted egumes, and Whole
Grains than did higher income families. People in low-income fasjilcompared with their
counterparts, however, had a significantly higher component score famgoahich indicates
lower intakes of sodium and, thus, greater compliance with the dmiaigline. There also was
no significant difference in total HEI-2005 scores for childreesa® to 18 years old by family
income level (56.4 for children in low-income families; 55.4 for childmerhigher income
families).

The only significant difference between children in the two grousstiagt low-income children
had a higher score for Total Vegetables. This may reflectinoeme children’s greater
participation in the National School Lunch Program. However, for batbme groups of
children, HEI-2005 component scores were below their maximums faomlponents except
Total Grains.

The Youth HEI (YHEI) is an adaptation of the HEI for use with dreih and adolescents.
Hurley, et al 2008 compared HEI and YHEI scores among adolesceisls far chronic disease
and compared associations between the scores and health indida®rso$s-sectional study
included 2 low-income, urban African American adolescent samplesattEYHEI scores were
calculated from a FFQ and compared with BMI, body composition, ancmaicient, energy,
and dietary intakes. Result showed that YHEI scores were |tlvegar HEI scores across

adolescent samples.
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Females had higher HEI scores than males(P< 0.05), but themovgeender difference in YHEI
scores.HEI and YHEI scores were associated with higheomitnient and total energy intakes.
In conclusion, many adolescents were consuming diets that placedthresk for developing
chronic disease. Although both the HEI and YHEI are useful in assefisinguality, the HEI
was inversely associated with body composition, a predictor ohzhdisease, and accounts for
gender differences in the Dietary Guidelines, whereas thel ¥ldEounts nutrient-poor, energy-
dense foods.

Based on Spearman’s correlation, significant inverse asso@atvere found between dairy,
cholesterol, fruit, grain, sodium, variety, and total HEI's with DR8 BFT for permanent teeth.
In contrast, a significant positive association was found betweehHidaand both DFS and
DFT for permanent teeth in children between 2 to <17 years of age (Nunn et al, 2004).
Nunn et al (2009) reported that children (2-5 years) with the besirgliptactices (uppermost
tertile of the HEI) were 44% less likely to exhibit seveagly childhood caries (ECC) compared
with children with the worst dietary practices (lowest tertile of the)HEI

After examiningthe diets of children aged 2 to 17 years, by analyzing theirtitye&ating
Index-2005 (HEI-2005) component and total scores, as estimated fronatibed\ Health and
Nutrition Examination Survey, 2003-04 (NHANES), Fungwe et al (200®)luded thathte diets
of children ages 2 tol7 years need improvement. Particularly, chiltzed to increase the
consumption of whole fruit, whole grains, and dark green and orangeabbsgetind legumes.
On the other hand, children need to decrease their consumption of satatrassatiium, and

extra calories from solid fats and added sugars.

Food Behaviour Checklist

Blackburn et al (2006) developed a short food behavior checklist (FB@alizage the impact of
nutrition education on fruit and vegetable intake among ethnically divess®en in the Food
Stamp Nutrition Education Program (FSNEP)and the Expanded Food antioNuUEducation
Program (EFNEP). To validate the FBC, interviewers colietteee 24-hour dietary recalls as
well as responses to 11 FBC behavioral questions about fruits and vegédtairi 100 English-
speaking, low-income women at baseline. A randomly selected syb@noa 59)provided a
blood sample for analysis of total serum carotenoids at baselh®kow-up. After 6 hours of
nutrition education, the treatment group reported significant improvernmetiieee of the seven

FBC questions related to fruit and vegetable intake, while mufis@nt changes occurred in the
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control group. All seven FBC questions were significantly cateel with total serum
carotenoids.

This short, culturally neutral FBC is a valid and reliable indicaof fruit and vegetable
consumption. Compared with the 24-hour dietary recall, it is als® tiese-consuming to

administer code and analyze, with a reduced respondent burden.

Strategies to Combat Malnutrition

Undernutrition, vitamin and mineral deficiencies, obesity and diate@ chronic diseases exist
side by side in many countries. Whether food supplies areescaabundant, it is essential that
people know how best to make use of their resources to ensure nutnteliizing. To be
adequately nourished, individuals need to have access to sufficiegoaddyuality food and
they need an understanding of what constitutes a good diet for healtiel]laas the skills and
motivation to make good food choices (FAO, 2010).

The causes of malnutrition are predictable and preventable and caddbessed through
affordable means. Practical measures that address theliateneauses of child under nutrition
include a health, hygiene, nutrition education and promotion, fortificatiolromitrient
supplementation, parasite control measures; and situation-specifichbloldeod security
interventions (Stephenson et al 1993).

Fungwe et al (2009) stated that nutrition education efforts fédrehi should focus on increase
in the consumption of whole fruit, whole grains, and dark green and oraggéabkes and
legumes, preferably starting at a young age.

Nutrition education is a key element to promoting lifelong healthting and exercise
behaviours and should start from the early stages of life. Food babitomplex in nature and
multiple conditioning factors interact in their development. Youngdofsil do not choose what
they eat, but their parents decide and prepare the food for #kerohildren grow and start
school, teachers, peers and other people at school, together withdizeameé social leaders,
become more important. Progressively children become more independatdramagaking their
own food choices. The peer group is very important for adolescents aadrgger influence in
developing both food habits and lifestyles. Community trials suggeshtitytion education is
an accessible effective tool in health promotion programmes vitbus on the development of
healthy eating practices (Rodrigo and Aranceta, 2001).
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Nutrition Communication — History and Definition

Nutrition communication evolved from primarily face to face instarcin non-formal health

clinic settings in the 1950s and 60s, to a social marketing agpnodhe 1970s that incorporate
market research methodologies and mass media. In the 1980s, newhréselniques were
incorporated that have proved to be especially useful in idemgifyehaviours susceptible to

modification and in formulating specific messages (Lediard, 1991).
Defining Nutrition Communication

Gillespie (1981) defined nutrition communication as persuasive commoni¢hat attempts to
change nutrition knowledge, attitudes and practices. According tso@usnd Contento (1984)
nutrition communication is a process which, through education, communicatioadaication

related research, tries to promote the nutritional well being of people.

General Considerations for Nutrition Education

Nutrition education involves teaching the client about the importahaautrition, providing
educational materials that reinforce messages about healiing,eteaching adolescents skills
essential for making dietary change, and providing information on how tairsusehavior
change. Information gathered during nutrition screening or assessnil provide the necessary
information on which nutrition issues need to be addressed during nueitiocation and
counseling sessions. Prior to beginning the education process, Ipfigl he assess what the
adolescent already knows about nutrition, how ready they are to adopatiew behaviors, and
if there are any language or learning barriers that may teebe addressed in order to facilitate

the nutrition education process (Stang and Story, 2005).

Stages of Change

There are eight stages in behaviour change (Figure 2.1.5) ithhelp the people change from
being an uninformed person to becoming someone who may even be ablehtortéenfluence
others about their behaviour (AED, 2005)

Step 1Pre-awarenessAt this stage people are not even aware of the changes thatetbe o
make. In order to help them become a person who has awarenessiatidn is needed.
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Nutrition education would stop at this stage without making surehbagterson being educated

has changed their action, practice or behaviour.

Stage 2 AwarenessAt this stage, the person has heard about the need to change their behaviour,

but needs extra help and persuasion to start to actually bring about the changes.

Stage 3 ContemplationThis person is contemplating (thinking) about changing their
behaviour, but needs more information and continued support and persuasion about the

advantages and disadvantages of changing their behaviour.

Stage 4 Intention At this stage the person has understood the advantages and disadvaihtage
changing their behaviour but is not sure how they can bring aboutetivebehaviour for
themselves. The person needs encouragement to overcome obstacles of dmvihé new

behaviour.

Stage 5 Triat The person has tried the behaviour or action required, but has facedlttkfi

At this time the skills of negotiating the different options will be important.

Stage 6 Adoption:At this stage, the person is demonstrating the new behaviour. Theyasolv
discussion to reinforce their behaviour and sustain the changeh@étveymade. They can be

helped by encouraging and praising for the change in behaviour.

Stage 7 Maintenance The person’s behaviour by this stage has changed and they umdlersta

the benefits of the change. Now they just need support for overcoming any ddfi¢atied.

Stage 8 Telling others The person has done the behaviour for a considerable length oittime,
has become routine behaviour and now leads to the person convincing othetbabeutefits

of their health related behaviour. What the person needs at this stage is praise.
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Figure 2.1.4: Stages of Behaviour Change. (Linkages Project/ AED Ethiopia, 2005)
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Role of Nutrition Communication Program in Behaviour Change

Singhal et al (2009) reported significant improvements in the desteraains of knowledge
among the intervention group in a study on adolescents in North India. In the intervention gr
significantly lower proportion of children consumed aerated drinks (15R%6.001) and
energy-dense unhealthy foods (8.9%; P=0.03), whereas significantlgr pgbportion brought
tiffin (packed lunch) to school (14.9%; P=0.004) and brought a fruit in tiféir (30.7%;
P<0.001) as compared with the control group. Thus, a multi-component modelitodémuaind
lifestyle education was successful in improving the nutritionedl&nowledge, eating habits

and lifestyle practices of the Asian Indian adolescents.

Significant increase in the daily intake of all nutrients egdgcvitamins and minerals was
observed by Kaur et al (2007) among adolescents in Punjab, afteirea ok lecture cum

discussions in classrooms, using charts leaflets, poster and demonstrations.

lyer and Venugopal (2004) reported improvements in physical gdiviels, knowledge scores,
dietary intake pattern and breakfast consumption among adolescantsam Vadodara after

imparting nutrition health education through posters and leaflets.

Improved nutrition knowledge and increased intake of nutrient rich food ieam reported after
a nutrition health education programme using interpersonal communicatiorersp@std

information booklets among adolescents girls in Hyderabad and SecunbléBaisaba et al,
2002).

Ramanna et al (2001) found improvement in nutrition knowledge of adolegdsrs well as
behavioral pattern envisaged by better cooking methods after impanmgledge through
interpersonal communication, posters, information booklets, innovative gamdesud#itious

meals.

Agarwal and Kanani (1998) reported a commendable impact of NCP on not only knowledge gai
and behavioral changes, but on improvement in the nutritional statuslaBnmeary school age
provides an ideal time to prepare children to assume primary reision$or their own and

their community’s health. School children in India are most oftext fleneration learners and

can be trained to be ‘change agents’ of the community (Vir, 1987).
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In India, a health education program was carried out in Tamil Nadu cov4)jag0 children and
120 school teachers in 1984. The program was found effective in impatifgsic

understanding to school children regarding health and practices condachealth and in
inculcating healthy habits in children. Many parents reported tiheir children showed
significant improvement in their personal hygiene and in their carfoera healthy environment
(Saminathan, 1986).

Integrating Qualitative and Quantitative Research for Nutrition Communication Programs

Both qualitative and quantitative tools are valuable for desigmmgiementing and evaluating
nutrition communication programs. Pope and Mays (1995) have stated that the goal oivgualitat
research is the development of concepts, which help us to undessiziatlphenomena in a
natural setting, giving due emphasis to the meaning, experiencasearsdof all participants.
Further, they also pointed out the many ways in which qualitatie¢thads compliment

guantitative ones:

» Firstly qualitative work can be conducted as an essential pmaliynto quantitative
research, e.g. to understand the most comprehensible terms or wor@ io as
subsequent survey questionnaire.

* Qualitative technigues such as observations, in depth interviews and {poup
discussions can be used to provide a description and an understandisguafian or
behavior.

* Qualitative methods can be used to supplement quantitative dataanhie part of the
validation process, as in triangulation where three or more metiredssed and the
researcher examines a particular phenomenon at several @rdiffevels and from

different perspective. (Pope and Mays 1995).

Steckler et al (1992), elaborating on the strengths of the two apmsahave said that if
guantitative methods produce factual reliable outcome data that are usualbligeblerto some
larger population, on the other hand the qualitative methods generawdetaled, valid process

data that usually leave the study participants’, perspectives intact.

For formulating comprehensive nutrition communication programs, quamitatethods give

nutrition indicators related data (anthropometric indicators, biochémmameters), which
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reflect the magnitude of the problem and etiological factorsofrtrast, qualitative methods give
insight into perceptions and reasons underlying dietary and helalitbdréehaviors in the target

groups.

Scrimshaw (1990) stated that a combination of quantitative and gualitesearch techniques is
needed in order to understand the process being studied in culturallprégtperéerms, to obtain

accurate information on behavior and to interpret the meaning behind the behaviors.

Figure (2.1.6) illustrates four ways that qualitative and quangtatiethods might be integrated
in health education research and program evaluations. In the firgblpagsproach, (Model 1)

gualitative methods are used initially to help develop quantitativesumes In the second
approach (model 2), a study or evaluation is pre dominantly quasgtitaid qualitative methods
help explain numerical data. The third approach is the revesdelr in that quantitative results
are used to help interpret predominantly qualitative findings. Thegoedible approach (model
4) is when the two methodologies are used equally and parallel anuded to cross — validate
the study findings. That is, researchers and evaluators andilgzeesults of each method
separately and then decide if the results from each method stlggsaime conclusions. If they
do, then the researchers’, confidence in the results and conclusiengtisened. If they do not,
then the researcher tries to understand why, and tries to detewhich results are the most
valid (Steckler et al 1992).
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Figure 2.1.5: Four possible ways that qualitative and quantitative methodsight be
integrated (Steckler et al, 1992)

Model 1
Qualitative methods are used to help Quantitative measures and instrumes
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Model 2
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Model 4
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Very few studies have been carried out using both qualitative amtitqtise methods together.
However, some of the studies which have tried to integrate thesméthods have shown that
in nutrition communication research, qualitative anthropological relsetvols could be

effectively integrated with quantitative epidemiological metho@n@ni and Zararia, 1996;
Agarwal and Kanani, 1998).
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Justification of the Present Study

The above review amply reveals that there is a wide nutritiorageqgmg adolescents. The dual
burden of malnutrition needs to be tackled with great care so that&othe reduced. There is
an urgent need for tools like HEI and FBC to be developed for adolegténtisan context, as
dietary patterns in India and USA differ a lot. Till date no siocih has been developed in India.
An evaluation of dietary quality and practices would reveal the sitlsrtin the healthy

behaviour of adolescents.

A very few studies have been conducted in India to see the effadtlotrition Communication
Programme on the dietary practices of adolescents. Adolesceacstage where behavioural
changes are very important as they go a long way in life. &€Rritically important for school
children in view of their enhanced nutritional needs, their vulneralditynalnutrition, their
central role in ensuring their own nutritional well being and thatheir families in future as

adults.

Thus, the present study was designed to develop a Healthy Hataygand a Food Behaviour
Checklist for adolescents in Indian context and to implement aitiNaotrCommunication
Program to improve their dietary practices in selected schools of urban Vadodara.
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METHODS AND MATERIALS

The present study was undertaken to assess the nutritional stetcisoof going adolescent
children (10-17y) in 3 schools of urban Vadodara also to develop #hiiézdting Index and
Food Behaviour Checklist for them along with assessing the impacta adfiutrition

Communication Programme to improve their dietary practices.
Study Design

Sample selection
Three schools of urban Vadodara were purposively selected for genpstudy. Consent was

obtained from the Directors, Principals of all the schools and paoérte subjects. All the
students from standard V to Xl standard were enrolled for the shadyll there were 1041
subjects from the 3 schools comprising 613 boys and 428 girls. Anthropprdata was

obtained on all the subjects. Students of std X, XI and Xl weredadpped from the study due

to excess load of studies.

Socio- economic status and food and physical activity behavior dataceWected for 631

subjects studying in std. V to std. IX.

Two schools (comprising 478 subjects) were randomly selected and rgndbadated as
Experimental group and Control Group. In all there were 212 subjeitts axperimental group,
comprising 134 boys and 78 girls, whereas the control group included ®@ft@®6 subjects,
including 166 boys and 100 girls. Information was collected on anthrogomegasurements,
Socio-Economic status, Knowledge attitudes and practices, Cogmgvelopment, Food

behaviour, Morbidity Profile and Diet history of all the subjects from Std. V to Std. IX

Due to a dropout of 38 students, by the end of the intervention periodméerd 91 subjects in
Experimental group and 245 subjects in Control group. Post interventiowasiteollected on
436 subjects.

Biochemical estimations were carried out for a subsample of 61subjects.
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Inclusion exclusion criteria
All the subjects studying in Std. V to std. XIl were enrolled foe anthropometric data

collection. Due to excess workload of studies standards X, Xl ahd/ete excluded from the
study thereafter. Data was collected for all the studentspéxbose who were transferred to
other schools. Students admitted in the school after the initiatidre aftidy were not included

in the study but were allowed to attend the Nutrition Communication Programnunsess

Ethical committee approval
Consent of the ethical committee was taken prior to conductinguitie. s& written consent was

taken from the parents of the subjects. Consent was also takerh&dmadchers, Principals and
Directors of the schools. Biochemical tests were performeg amnithe students whose parents
consented for the same. (Ethical clearance no. F.C.Sc/ FND/ME/90).

The study was conducted in five phases:
Phase |:Assessment of the Nutritional status of the subjects

Phase II: Healthy Eating Index and Food Behaviour Checklist — Development, assessment for

subjects and validation
Phase IlI: Development of Nutrition Communication programme and its implementation
Phase IV: Assessing the impact of Nutrition Communication on the Subjects

Phase V:Data analysis, report writing and dissemination of results

Phase I: Assessment of the Nutritional status of thsubjects

The main purpose of this phase was to assess the magnitude of malnutrition among suipool goi

adolescents. Figure 3.1.1 shows the experimental design of Phase I.
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Figure 3.1. 1: Formative research — Enrollment profile of the study subjes
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The major variables/parameters included in formative research wes

Socio Economic Status
Information on the socio economic profile of the subjects was oetleasing a pre-tested

structured questionnaire. Information regarding date of birth,reggion, family composition,
parent’s education and occupation, per capita income, dietary habitsvasc.collected
(Appendix- 1)

Anthropometric measurements
To assess the prevalence of malnutrition, indices namely, BMI for age, Haigige (WHO

2007 standard) and Weight for age (CDC, 2000) were calculated.

Weight(Principle)
Weight is a key anthropometric measurement of body mass. dt gensitive indicator of

malnutrition and can be useful for diagnosing acute protein cal@leuinition in children of all
age groups.

Procedure

Weight measurement was done for all the subjects usingbeatatl digital weighing scale. It is
portable and can be conveniently used in the field. The subject wed @sktand erect on the
scale without touching anything, with no heavy clothing or foot \@edrlooking straight ahead.
It was ensured that the children were not wearing any heawflgey while taking the weight.

The weight was then taken twice in order to ensure accuracy.

Height(Principle)

Height is a linear measurement made up of the sum of four compolegstspelvis, spine, and
skull (Jelliffe, 1966). A given deficit in height may represanperiod of growth failure in a
person’s life.

Procedure

Height measurements of all the subjects were taken usingibldlenon-stretchable fiberglass
tape. The tape was fixed vertically on a smooth wall of the sqierpendicular to the ground,
ensuring that the floor was smooth. The subject was asked to standidrgbe shoulders, hips
and heels touching the wall and with no footwear, heels togethéo@kidg straight ahead. The

head was held comfortably erect, arms hanging loosely bgidles. A thin smooth scale was
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held on top of the subject’s head in the center, crushing the hair at the rigisttartgke tape and
the height of the subject was read from the lower edge of the ruler to thet Oehias.

Body Mass Index (BMI)
BMI or the Quetelet’s index was calculated using the following formula

BMI= Weight (Kqg.)
Height (mj

Waist and Hip measurements
Each child stood with weight evenly balanced on both the feet ancgé¢haliout 25-30 cms

apart. The child was asked to breathe normally and at the timeakihg measurement was
asked to breathe out gently. This prevented them from contractingnibgcles or from holding
their breath.

Waist
The measurements were obtained by measuring the distance Hrewsrdallest area below the
rib cage and above the umbilicus (belly button) with the use of a retnhstble tape measure.

The reading was taken to the nearest 0.1 cm.

Hip
The measurement was done at the point yielding the maximoeondegrence over the buttocks

with the tape held horizontally.The reading was taken to the nearest 0.1 cm.

Waist Hip Ratio (WHR)
WHR was calculated using the given formula

WHR = Waist (cm)
Hip (cm)
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Mid Upper Arm Circumference (MUAC)
Mid upper arm circumference was measured halfway between the acromian pfdbess

scapula and the olecranon process of the ulna. A non stretchable fiber glaszstagedvfor the

measurements which were taken to the nearest 0.1 cm.

Morbidity Profile
Information pertaining to coughs and colds, diarrhea, fever, matéc was elicited using a

morbidity checklist using a reference period of 15 days (Appendiddgmoglobin levels are
known to be sensitive to certain infections and thus morbidity dasacelected for correct

interpretation of the change in the levels of these parameters.

The terms for infectious episodic morbidities were explained if not understoodioagsfol

Diarrhea Defined as passing of more than three loose stools in a day.

Cold Characterized by running nose or blocked nose.

Cough Based on subject’s history.

Malaria Characterized by the high fever, shivering and paithénabdomen and as

diagnosed by the physician.

Biochemical Indicators
Haemoglobin and Red cell morphology was assessed to map the pcevaled severity of

anaemia along with the red cell morphology.

Haemoglobin Levels
The most feasible quantitative measure for iron deficiencgrai@ais estimation of haemoglobin

levels (Gillespie 1998). Cyanmethaemoglobin method, the internatiorsabmeé method to
determine the total haemoglobin concentration in blood, is consideredsakl astandard for

assessing haemoglobin levels.

Principle
On treating haemoglobin with Drabkin’s reagent, haemoglobin presebilioad reacts with

potassium ferricyanide forms methaemoglobin and this compound is redycpdtdssium
cyanide to form cyanmethaemoglobin a rust colored compound, which imatest

spectrophotometrically at 540 nm.
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Standardization
Cyanmethaemoglobin reference standard was obtained from “Qualigans Ltd”.
Spectrophotometer was calibrated using this method.
Procedure
Suitable aliquot of 0.75 ml, 2.25 ml and 3.75 ml haemoglobin standard kessiteseparate test
tubes and the volume was made up to 5ml by Drabkin’s solution. In ontulbesundiluted
aliquot of 5 ml was taken as top standard. These were read at 540 arapectrophotometer
after 30 minutes after adjusting the instrument to zero with blalokien (Drabkin’s reagent). A
factor for estimation of haemoglobin was calculated from the optical yexdined.
The estimation of haemoglobin was done according to the following steps:
1. Any one finger of the hand was selected specifically the middée It was then wiped
with a cotton swab dipped in ethanol and was allowed to dry.
2. Then with a disposable lancet a bold prick was made.
3. The first drop of blood was wiped off.
4. Then a big drop of blood was allowed to form on the finger and then 26fidod was
pipetted using a calibrated micropipette.
5. The blood sample was added to 5 ml Drabkin’s reagent and mixed thoroughly.
6. This solution was allowed to stand (away from sunlight) for 30 msnogdore being read
on a spectrophotometer at 540 nm.
7. Duplicate samples were collected from each subject.
Calculation
The haemoglobin concentration was calculated using the optical ydefisihe samples as
follows

OD x Factor = Haemoglobin Concentration (g/dl)

Serum Total Protein
Serum Total protein, as the name implies, represents the sum total of numerous, pnateyref

which vary independently of each other.
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Principle

Proteins form a purple coloured complex with cupric ions in alkaline solution. Theoretadtes

its name from the simple compound biuret which reacts in the same way. The irdétissty

purple colour is measured at 540 nm / yellow green filter and compared with a standaret

known protein concentration.

Procedure
1. Pipette 2.5 ml Sodium Chloride diluents in the blank tube.
2. Pipette 2.45ml, 2.4ml and 2.35ml of the sodium chloride diluent in S1, S2, and S3 tubes
respectively.
3. Add 0.05ml, 0.1 ml and 0.15 ml of bovine serum standard to S1,S2 and S3 tubes
respectively.
4. For the test sample take 2.4ml of sodium chloride diluent and 0.1 ndtcfample in the

tube marked test.

5. Add 3 ml of Biuret reagent to all the tubes.

6. Incubate at room temperature (25°G5for 15 minutes.

Set the spectrophotometer to zero using blank at 540 nm and measuwsattia@ce of

standards and test .

Calculation

Plot the absorbance values of standards against their respectiventcatiens. The

measurable range with this graph is from 0.5 to 10 g/dl. Ploto$@rlaance values of test on

the calibration graph and read off the concentrations.

Results are calculated using the formula:

Test absorbance

---------------------------- X Concentration of standard——------- d/d|

Standard Absorbance
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Peripheral Blood Smear
Principle

A peripheral blood smear (peripheral blood film) is a glass ntomes slide coated on one side
with a thin layer of venous blood. The slide is stained with a dgéshman’s stain, and

examined under a microscope

Peripheral Blood Smear Preparation

The wedge slide ("push slide™) technique developed by Maxwell Mietrobe (1974) remains
the standard method for the preparation of peripheral blood siffiéasy. Figure () shows the
steps involved in the preparation of peripheral blood smears.

Procedure

1. A1"x 3" glass microscope slide with a frosted end on a flat surface was use

2. A label on the slide, specimen identification number, and date egaption was
attached on the frosted surface.

3. Any one finger of the hand was selected, especially the maide It was wiped with
cotton swab, dipped in ethanol and allowed to dry.

4. Then with a disposable lancet a bold prick was made.

5. The first drop was wiped off and the second drop ( a 2 - 3 mmadroipod) was placed
approximately 1/4" from the frosted slide, using a wooden applicdick or glass
capillary tube.

6. The slide was held by the narrow side between the thumb anchg@ebf one hand at
the end farthest from the frosted end.

7. A second slide ("spreader slide™) was grasped between thé thndhforefinger of the
other hand at the frosted end. The spreader slide was pushed fora@8@ angle with
a rapid, even motion.

8. The edge of the spreader slide was placed on the lower slide irofribret drop of blood
(side farthest from the frosted end).

9. The spreader slide was pulled toward the frosted end until it tdubleedrop of blood.
The blood was permitted to spread by capillary motion until it almezched the edges
of the spreader slide.

10.The smear was dried quickly by waving it in air.
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Figure 3.1. 2: Wedge slide technique for preparation of a peripheral blood smea
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Fig.3.1.2: Wedge slide technique for preparation of a peripheral blood smeardatd.)

Step 4. The spreader slide
is further pulled out
leaving a thin layer ©
blood behind.

Step 5. The blood smear
is nearly complete.

Step 6. End result. A
glass slide with a well
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drying for about 1C
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stained manually o
placed on an automat:d
slide stainer.
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1. The slide was stained with 8-10 drops of Leishman’s stain till the stain got fixed.
2. The slide was washed with buffered water and dried.
3. The fixed stain slide was then read under the microscope foificinn of size and

shape of the red blood cells.

Diet History
Food frequency, dietary pattern (6 days), nutrient intake (one day 24lietany recall) were

collected. The dietary pattern was used to develop the Food behaviokiistteew the dietary

intake was used to arrive at the Healthy eating Index scores for adolelsitenen.

Diet Habits and Practices
Dietary habits and practices data was obtained from the adolescent subgaisgefrequency

of meals, breakfast consumption, fruits intake, consumption of accessories wihfastdoods

and soft drink intakes, frequency of eating out etc.

24-Hour Dietary Recall
The diet surveys were done to have an estimate about the suinjdtésof energy, protein, fat,

calcium and iron. Information on dietary intake was collected3fatays (1 holiday and 2
working days) before and after the period of intervention for alktli®ects in the control and

experimental groups.

Principle

According to Rivera et al (1985) 24-hour dietary recall is apknand valid method for
assessing food and nutrient intakes of populations, the method is based on the procalt®bf re
food consumption over a specified period of time (24 Hrs) prior to theysutvis one of the

most common methods used for the diet survey.

Procedure

The respondents were questioned about the foods eaten for diffeedatamievell as the amount
of food consumed. Their mothers or the cooks were then asked about theyraaveints used
for the preparation of each food item for the entire household angl asked to show the
amount of raw ingredients taken in terms of household measures snvdaththen recorded in
terms of the standard volumetric measures. This was later cetwetd grams. The volume of
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the cooked food was also recorded. This was also done in the terms efidlduweasures and

then was converted in terms of standard measures.

Then the subject’s consumption of the cooked food in terms of household rseaasréaken
and then converted in standard volumetric measures. Using this itiforrtiae subject’s intake
of raw ingredients was calculated (Appendix-Il). Nutritive vadighe foods consumed by the
children were calculated based on the value given in the food consumptemdatiie Nutritive
Value of Indian Foods (NIN 1998).

Food Frequency
Food frequency method is used to assess habitual food intake of thessugjattatively. An

exhaustive list of the commonly consumed foods was prepared arespgwndent was asked as
to how frequently each of the listed food was consumed by him/herr@dugency was daily,
alternate days, twice a week, once a week, twice a month, onuentn, rarely and never

(Appendix- III)

Dietary pattern
For the Food Behaviour Checklist information on the dietary patbérthe subjects was

collected (Appendix IV). A checklist was prepared with the common patt&ms li

» Breakfast consumption, frequency and items

* Mid morning food consumption

» Vegetable especially Green leafy vegetable and yellow and oraggelke consumption
* Evening snack consumption, items and frequency.

» Outside food consumption etc.

« Different activities carried out and their duration

Physical activity
The general activity information was obtained using a pretestadtigted questionnaire. An

exhaustive list, which was representative of the physicavites of children of the present
study, was made (Appendix). These activities were thenifadasmto light, moderate and heavy
activities as per the description of FAO/WHO expert comeigteeport on energy requirements
(FAO/WHO 1985); light activity which involved 75% sitting and 25% stagdand moving,
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Moderate activity mainly involving standing and walking but no othersighy activity and

Heavy activity which included heavy physical activity.

Cognitive development
Malnutrition adversely affects the ability of adolescents tonledhe mental functions of the

subjects were assessed by using a set of selected oestthér Wechsler Intelligence Scale for
children (WISC 1IV) and other standard methods used previously in thetrdepa (Bhardwaj
and Gopaldas, 1986 and Bhatt M C 1973). WISC IV is a battery of tesds1f7 year olds that
evaluates intellectual abilities. The various tests used gie Span (Forward and backward),
Visual memory test and maze test. As class performanadscs considered as cognitive
development therefore the marks obtained by the subjects in thenaxians were also noted

down.

Digit Span
It is @ measure of short term auditory memory for non- meanimgfisimation, concentration

and ability to remember a sequence of numbers both forwards and backwards.

Procedure:

1. Digit Span Forward: A series of numbers were read out which gradually increesed
length. Each list of numbers was presented once and the subjectaskedeto recall and
writs each set of the numbers in the same sequence

2. Digit Span Backward: Another set of numbers were called out and the subjects were asked
to recall and write it down in reverse sequence.

Different series of numbers were presented for forward and badkwegall. Each set of

numbers were called out once only and the subjects were previousliciedtto be attentive.

They were instructed to write only after the whole set of humbas read out completely

(Appendix-V).

Scoring: The written series were checked for the correct artk scores were given separately

for forward and backward recall as per the method of descriptidh. tBe scores were added

and a total score was given. Seventeen was the maximum score.

Visual Memory Test

Visual memory test is a test to measure short term memory of the subjects.
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Procedure: Fifteen commonly used items are placed on a table such as tobthieuns, eraser
etc.(Appendix-VI). The subjects were allowed to observe the obgratme minute and then the
objects were covered with a cloth. Subjects were then askedalb aad list down the items
which they had seen within 2 minutes.

Scoring: One point was given for each item listed correctiye 3cores were calculated as the
ratio of the total number of items correctly listed to thel totember of itemsi.e.15. the highest

score was one.

Maze Test
It is used to measure psychomotor coordination; planning, visual motor reatiwdi and speed,;

and fine motor coordination, planning, following directions. Performance is aled bagime.

Procedure: The maze tests have complex pathways having blind alleys. Rapéasming seven
mazes were given and the subjects were asked to find their way thaet mazes using a pencil,
without making any errors within specific time given for completof each maze. There were
seven mazes increasing in complexity (AppendixVIl). The subjgete not allowed to draw

lines approaching from outside to inside. They were asked not to lift their pencils.

Scoring: Each maze was checked for the number of errors and accordoagls were given
(AppendixVIII)

Error:
1. If the line of the maze was touched it was counted as one error
2. Crossing the imaginary line into a major blind alley is one error
3. Crossing lines (walls of the maze) is one error. A lineass®d if any white space can be

seen between the printed line and pencil line on the wrong side of the printed line.

Knowledge Attitude and Practice
Data was collected by interviewer administered method usipgeaested semi- structured

guestionnaire. Information regarding Diet, healthy eating habitd,caraumption pattern, Food
Pyramid, etc. was obtained from the subjects (Appendix-1X). Also wata obtained on the

Knowledge and attitudes of the teachers regarding adolescents (Appéndix-X

Table 3.1.1 shows the sample size for all the parameters studied.
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Table 3.1. 1: Sample size and parameters studied in the present study

Pre Post
Indicators intervention | intervention
(N) (N)
Anthropometric measurements
* Height
* Weight 1041 436
¢ Waist
* Hip
« MUAC
* Wrist
Socio economic status 631
Morbidity profile 478 436
Biochemical estimations 61
Physical activity 478 436
Dietary data
24 hour dietary recall 478 436
» Food Frequency 631 436
» Food behaviour pattern 631 436
KAP
) 478 436
 Children
15
» Teachers and Principals
Cognitive development 478 436




Phase Il: Healthy Eating Index and Food Behaviour Gecklist — Development,

Assessment for subjects and Validation

Healthy Eating Index (HEI)
U.S. Department of Agriculture (USDA) has developed a healdtiyng Index (HEI), to find out

how well the Americans follow the recommended healthy eating patterns.

The overall index has a total possible score ranging from zero toE&@6. of the 10 dietary
components has a scoring range of zero to 10. Individuals with an mtake recommended
level received a maximum score of 10 points. A score of zerassgned when no foods in a
particular group were eaten. Intermediate scores were daldybaoportionately. The healthy
eating index was applied to the 1989 and 1990 USDA data from the contBunwey of Food

Intake by individuals.

Food Group Components of the Healthy Eating Index (1989)
The healthy eating index examines dietary intake in relatiadhet five major groups in the Food

guide pyramid. For each of the five food group components of the indexjdimals who

consumed the recommended levels of the servings received a maxeonams10. A score of
zero was assigned to any food group where no items from the categoey consumed.
Intermediate scores were calculated proportionately to the nuohlsarvings consumed. For
example, if the recommended level of serving was eight and anidadivconsumed four
servings, the component score for the individual was 5 points. A score of @t$ \was assigned

if Six servings were eaten.
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Other Components of the Healthy Eating Index
Total Fat

Fat intakes less than and equal to 30 percent of the total cal@tesassigned a score of 10
points. The scored declined to zero when the proportion of fat to tdtalesareached 45
percent. Intakes between 30 percent and 45 percent were scored proportionately.

Saturated fat
A score of 10 points was assigned to saturated fat intakessathian 10 percent of total calories.
Zero points were assigned when the saturated fat intake reatshedl af 15 percent of the total

calories. Scores between the two cutoff values were calculated proportionatel

Cholesterol
A maximum point value for cholesterol was assigned when intalse avdahe level of 300
milligrams or less. Zero points were assigned when intalaheedaa level of 450 milligrams or

more. Values between the two cutoff points were scored proportionately.

Sodium
A maximum score for sodium was assigned at an intake lex&l00 milligrams or less. Zero
points were assigned at a level of 4,800 milligrams or more eSdmtween the two levels of

intake were scored proportionately.

Variety

Dietary variety was assessed by totaling the number of fdiffé foods eaten by an individual
in amounts sufficient to contribute at least one-half of a senmiragyfood group. Similar foods
were grouped together and counted only once in measuring varietynfixtodes were broken
down into their component ingredients and assigned to the relevant tagesgindex scores for
variety were calculated in a manner analogous to the methadl fosethe other index
components. Cutoff scores for variety were defined based on 3 alasecorded data. A
maximum score was given if 16 or more different food itemsewsmmsumed over a 3 day
period. A score of zero was given if six or less differeshg were eaten. When based on 1 day
of reported data, the cutoff scores for variety were redbged factor of two. Intermediate

intakes were calculated proportionately.
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Development of the HEI — 2005
CNPP (Center for Nutrition Policy and Promotion) USDA convenednteragency Working

Group to begin the process of revising the HEI. The working group redi¢he original HEI

and its uses.

The Working Group decided to base the revised index on the food patternsirfduS@A’s
food guidance system, which was then called My Pyramid, which dtasslkey
recommendations in the 2005 Dietary Guidelines for Americans intufispguantified dietary
recommendations (Britten, Marcoe, Yamini, & Davis, 2006). Collectjvéigse documents
specify amounts to consume from each of the major food groups and fimndi provide
recommended limits for sodium, saturated fat, and discretionargesalIn addition, they advise
that at least half of grain intake should be whole grain, recomsmeafic amounts of several
vegetable subgroups, and suggest that less than half the fruit canshmdd be juice. A
subgroup of the HEI Working Group further developed the components ofddve, iconstructed
the scoring and weighting protocol, developed the evaluation plan, conducteshatyses,
presented findings to the full Working Group, and held briefings for vaddrences (Guenther
et al, 2007).

The components of the HEI-2005 were considered to be of two types. Thgrtagdand Oils
components were the “adequacy components” because the recommeratatidnmsh they were
based were established to ensure adequacy of nutrient intake. ®deration components”
were Saturated Fat, Sodium, and Calories from SoFAAS. The compaiddtsl- 2005 are
shown in Table 3.2.1 with their maximum scores. The minimum scordl ftreacomponents
was zero. Intermediate scores were calculated proportionatdiytaAscore of more than 80
points implied that the dietary quality was ‘good’. A score betweE to 80 suggested that the
diet quality ‘needed improvement’ and a score of 500r less ichfiat the diet was of a ‘poor

quality’.
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Table 3.2. 1: Components of HEI -2005 with maximum and minimum scores

Components Max Min
Score Score
Total Fruit 5 0
Whole Fruit 5 0
Total Vegetables 5 0
Dark Green and Orange Vegetables and Legumes (
Total Grains 5 0
Whole Grains 5 0
Milk 10 0
Meat and Beans 10 0
Oils 10 0
Saturated Fat 10 0
Sodium 10 0
Calories from SoFAAS 20 0
Total HEI Score 100 0
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Healthy Eating Index for Adolescents (HEIA) Development and Asssment —
Present Study

The Healthy Eating Index for Adolescents had a total scof0f It consisted of 10 dietary
components. If the diet scored above 80 points then it was considerggad quality diet. If
the score ranged between 51 and 80 then the diet needed improveménharstaore was less
than or equal to 50 then it was considered to be of poor dietary quditir. component had
been allotted a maximum score. Based on the dietary guidelinestdkes at different levels
were given scores. The most desirable intake of a component wastlge/enaximum score.
Minimum score was allotted to the most undesirable intakes. laetkate scores were calculated
proportionately to the amounts consumed. The maximum and minimum sccoedirag to age

and sex are shown in Table 3.2.2.

Food Behaviour Checklist
A short food behavior checklist (FBC) was developed to evaluate thectingbanutrition

education on fruit and vegetable intake among ethnically diverse womée iIRobd Stamp
Nutrition Education Program (FSNEP) and the Expanded Food and NutritiontieduReogram
(EFNEP (Blackburn et. al, 2006). This short, culturally neutraCHB a valid and reliable
indicator of fruit and vegetable consumption. Compared with the 24-hourydietall, it is also

less time-consuming to administer, code and analyze, with a reduced respondent burden.

Food Behaviour and Activity Checklist for Adolescents (FBACA) — Pregent Study
Food Behaviour and Activity Checklist for Adolescents (FBACA) waseloped to assess the

quality of diet and activity patterns of the adolescent childiegording to frequency. The
FBACA checklist was administered for 6 days to ascertainrémelt Frequencies for breakfast,
mid morning, vegetables, fruits, local fruits, intake of processed fdaed foods, water intake,
and for activity patterns according to playtime, leisure tand study time were seen. The
frequencies were given scores of 0 to 5. Zero was given to theumadassirable action for any
dietary component or activity pattern and a maximum score of giwes to the most desirable
frequency of food item consumption or activity pattern (Table 3.2.3jerrit components of
foods and activity patterns were included in the checklist and se@resallotted accordingly.

The score guide for FBACA is given in (Appendix-XII)
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Table 3.2. 2: Healthy Eating Index for Adolescents - Scoring system

S o Individual Age (y)/ Cut Off Max | Min.
T Component Sex Value Score | Score
<9-9.11 >180g¢g
1 % of RDA
consumed from 10-12.11 G| > 240g
Total Grains > 3009 10 0
13-15.11 G| > 330g
> 4209
5 <9-9.11 >60gof POR
10-12.11 G| 30g of P and 5(
% of RDA g of M OR
consumed from 100g of M
13-15.11 G
Pulses(P) or Egg/ 10 0
Meat/ Chicken/ >75 g ofP OR
Fish (M) 38g of P and
75 g ofM OR
1509 ofM
<9-9.11
3 % of RDA 10-12.11 G
consumed from _ >30049 5 0
Total Vegetables
13-15.11 G
>350¢g
4 <9-9.11
% of RDA 10-12.11 G
consumed from _ >100 g 5 0
Green, Yellow & -
Orange Vegetables 13-15.11 G
5 <9-9.11
% of RDA 10-12.11 G
consumed from >100g 10 0
Fruits 13-15.11 G
5 <9-9.11
% of RDA 10-12.11 G
consumed from > 500 ml 10 0
Milk
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Table 3.2.2: Healthy Eating Index for Adolescents - Scoring system (Contd.)

S. No Individual Age (y)/ Cut Off Max. | Min.
' Component Sex Value Score | Score
<9-9.11 <30d
% of RDA 10-12.11 G ~B5¢
7 consumed from _<35¢ 10 0
Edible Oil 13-15.11 G _<40d
_<45¢
<9-9.11 <20g
8 consumed from <30g¢g 10 0
Sugars 13-15.11 G < 25¢
<20g
<9-9.11
10-12.11 G >8 items/ day —
9 Variety >3 items/day 10 0
13-15.11 G
<9-9.11
Cal . 10-12.11 G 0% of
alories from <20% o
10 Sofaa$ energy 20 0
13-15.11 G
Total 100 0

!A score of 8 is given to the diets having the maximrequired RDA for oils.
Even if the RDA is 30 g yet maximum score isegifor 24gms.
SOFAAS -Solid fats and added sugars.



Table 3.2. 3: Food Behaviour and Activity checklist scoring system

S.No. Food Behaviour and Activity Checklist Max
For Adolescents (Components) Scores
1 Breakfast Consumption  Y/N 5
2 Breakfast Food Item 5
3 Mid Morning  Y/N 5
4 Mid Morning Food Item 5
5 Carry Lunch To School 5
6 Vegetable Consumption  Y/N 5
7 Green Leafy Vegetables 5
8 Roots & Tubers 5
9 Yellow & Orange Vegetables 5
10 | Other Vegetables 5
11 | Fruit Consumption 5
12 | Any Fruit 5
13 | Local Fruits Consumption 5
14 | Evening Snacks 5
15 | Evening Snacks Food Item 5
16 | Outside Food 5
17 | Water Intake 5
18 | Activity (Playtime Outdoor In School And 5
Home)
19 | Activity (Leisure Time Watching TV, 5
Computer Or Video Games, Etc.)
20 | Activity (Study Time) 5
Overall Score 100
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Evaluation Psychometric properties of HEIA and FBACA
HEIA and FBACA were evaluated by assessing several typeslafity and one type of

reliability. To do this 3 day dietary intakes were obtained fromstraple and several sets of

exemplary menus.

Data sources
For analysis data was obtained from 478 subjects. A 3 day intake form of 24 hour recall
was obtained from each subject. Sample menus for assessidgyvelere used from the

‘Dietary guidelines for Indians — A manual’ published by National IngtitdtNutrition.

Validity
Content Validity
It examines qualitatively the extent to which an index repredaetvariety of attributes that

make up the diet quality as specified the ‘Dietary guidelines for Ind2gi®’.

The main question in evaluating content validity is whether the imle@ble to capture the
various key aspects of diet quality in ‘Dietary Guidelineslfmtians-2010’? For this purpose
the set of components were checked against the key recommendétidmetary Guidelines for
Indians-2010'.

Construct and criterion Validity

It evaluates how well the index measures the diet quality. It was done irs4 way

Firstly, to evaluate construct validity the first and foremagbpartant question that needs to be
answered is whether the index gives maximum scores to menusp/ély nutrition experts to

illustrate high diet quality? For this sample diet menus given by expemsused.

Another important question is whether the index has concurrent@nitealidity i.e. does HEIA
distinguish between groups with known differences in diet qualitgxample under nourished

and well nourished?

Thirdly, HEIA should be able to assess diet quality independent ofjukettity, as measured by
diet's energy value. Because nutrient intake is positivelyetated with energy intake, a diet
quality index could lead to an overrating of high calorie diets. Téuateathis independence,
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Pearson correlations of the HEIA and FBACA total and components corehi@vigthergy intake

were seen.

Fourthly, the underlying structure of the index was examined througkigal component
analysis (PCA). On the basis of the correlations among the compotienCA was used to
determine the number of independent factors that compromise the HEBIRBACA. The main
objective of PCA was to find out whether one or more than one factwounted for the

systematic variation observed in the data.

Reliability
HEIA and FBACA were checked for one form of reliability, intdroansistency, the degree to

which multiple components within an index measure the same undeuyiidgnensional, latent

construct, by using Cronbach’s coefficient alpha. This statistmathematically equivalent to
the average of the correlations among all possible split-half catnms of the 10 components
of HEIA, and thus captures any systematic variation underlyingi¢tary components that are

measured.

Also to get an understanding of the inter component relationships acoomgonents, inter

component correlations were observed.

Phase lll: Development of Nutrition Communication programme and its

implementation

A P\C.\-V‘Vg Lle,

Y,

Creating Healthy Active Learning Kids (CHALK

Programme)

A nutrition communication programme was developed using PowerPoinih{a&ses, charts
posters, video clips etc. to increase awareness among kids megatelalthy foods, healthy

eating habits, junk foods, physical activity etc. The key condepts phase | and Phase Il were
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taken and 7 sessions were developed accordingly. Table 3.3.1 shows theskages involved

in the development @FHALK programme.

The sessions were conducted on a weekly basis for boys and girls sepaeatelyperiod of 3- 4
months. The information provided was reinforced by sessions conductedtityt for a period
of 2 months. These reinforcement sessions were mainly a redap abdve mentioned sessions

along with questions answer session.
Phase IV: Assessing the impact of Nutrition Communication on the Sygcts

Final data of the subjects were assessed at the end of siksrainbutrition communication
program. The anthropometric measurements i.e. weight, height, higisind mid upper arm
circumference were taken. Data on morbidity profile was collected usefgrance period of 15
days. Dietary intake data was collected using 24 hour dietagfl 8 day recall) and food
frequency questionnaire for all the subjects. Data on knowledge, attitudes armskpragarding
food and activity was collected using the same questionnairesagsed for baseline. Subjects
were asked to fill the food behavior checklist also at the end oftiamtcommunication
program. Cognitive development data was also collected using the macedure as the

baseline.
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Key concepts for Nutrition

Communication

Correct concept of Growth and

Development of Adolescents

Table 3.3. 1: Key Messages for the Development8HALK programme

Healthy food (Balanced diet) and Health

Eating Behaviours

Functions of foods and various food

groups

Meal Patterns and Breakfast consumpti

Dietary guidelines and Food Pyramid

Healthy food choices (outside as well as

at home)

Fruit consumption

Fast foods and soft drinks consumption

Physical Activity

Appropriate weight

Self perception
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Phase V: Data analysis, report writing and dissemiation of results

The data was entered and then analyzed using Microsoft excel (E@O)fo version and Spss
16 and above.
* Frequency distribution and percentages were calculated for ampgers that were
expressed in a rank order fashion.
» Means and standard errors were calculated for all paramikt@rswere expressed
numerically.
» Analysis of variance and independent't’ test was used to compare diffelasioecen the
means in different groups.
» Pairedt’ test was used to assess the differences betWweemdans of the same group
before and after the Intervention period.
» Chi-square test was used to assess the differences betwdegtrency distribution of
the groups.
» Correlation Coefficients were computed between indicators otiontil status and other
parameters of interest.
» Stepwise multiple regression analysis was done to identifypertkent variables that had
a significant role in influencing the dependent variables like idiyy age, Weight for

Age, BMI for age, HEIA scores etc.
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RESULT AND DISCUSSION

This chapter deals with the findings of the present study,velaje a Healthy Eating Index and
Food Behavior Checklist for adolescents in the Indian context and égssadse impact of a
Nutrition Communication Programme (NCP) on dietary practiceschbol children in urban

Vadodara.

Three schools of urban Vadodara were purposively selected for ¢lsenprstudy. All the

subjects in standards V to Xl falling majorly in the age ramigg0-19years, were enrolled for
the study. In all, a total of 1041 subjects from the 3 schools weseghcomprising 613 boys
and 428 girls.

Phase | included baseline data collection on anthropometric meastsgereecioeconomic
status, data on dietary intake, Food behaviour pattern and activithe pBiichemical tests and
cognitive development was assessed on a sub-sample. Anthropometiasatbtained for all
the subjects. As there was a time constraint for class 4n¥IXIl subjects, therefore they were

excluded from the rest of the study.

Socio- Economic status, food frequency and food behavior data forotiee Behaviour and
Activity Checklist for Adolescents (FBACA), was collected &81 subjects studying in std. V
to std. IX

Two schools were randomly selected, comprising 478 subjects, fortmmilet data regarding
dietary intakes (24 hour recall) — used for assessment of dietyqtbugh Healthy Eating
Index for Adolescents, cognitive development, morbidity profile and krigelettitudes and

practices of the subjects.

Biochemical estimations were carried out for a subsample ob@igs. Data was collected for
knowledge attitudes and practices of the teachers, physical tiedudastructors and the
Principals of the schools. Table (4.1.1) shows the sample size anchribes parameters
assessed at baseline.

92



Table 4.1.1: Sample size and Parameters assessed

Pre Post
Parameters intervention | intervention
(N) (N)
Anthropometric measurements
* Height
* Weight
* Waist 1041 436
* Hip
* MUAC
e Wrist
Socio economic status 631
Morbidity profile 478 436
Biochemical estimations 61
Physical activity 478 436
Dietary data
* 24 hour dietary recall 478 436
* Food Frequency 631 436
* Food behaviour pattern 631 436
KAP
« Children 478 436
» Teachers and Principals 15
Cognitive development 478 436




The results are presented in four sections covering one phase each.
Section I: Formative Research

* School profile

* Socio Economic profile of the subjects

* Nutritional Status of the study subjects

» Dietary and Nutrient Intakes of the subjects

» Biochemical estimations

* Morbidity profile of the Study Subjects

* Physical Activity Profile of the Study Subjects
» Cognitive Abilities of the Study Subjects

* Knowledge, Attitude and Practices (KAP) of the subjects regartHiealthy Eating and
Dietary Habits

* Knowledge, Attitude and Practices of Teachers and Principals reg@dalgscents

Section II: Healthy Eating Index for Adolescents (HEIA) ard Food Behaviour and
Activity Checklist (FBACA) — Development, Assessment for Syécts and Validation

* Development of Healthy Eating Index for Adolescents (HEIA) aonddMBehaviour and
Activity Checklist for Adolescents (FBACA) in the Indian context.

* Assessment of the dietary quality of the study subjects using HEIA

» Evaluation of the quality of behaviour patterns of the subjects regarding diet a4ty acti

» Assessment of the psychometric properties of HEIA and FBACA
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Section lll: Creating Healthy and Active Learning Kids (CHALK) Programme —
Planning, Development and Implementation of the Nutrition @mmunication

Program for Adolescents

* Formative Research for the development of CHALK Program
» Selection of key messages and development of the CHALK Programme

* Implementation of the CHALK program strategy in the school

Section IV: Assessing the Impact of Nutrition Communication Progamme
(CHALK Programme) on the Dietary Practices of the Subjects

* Assessment of the knowledge levels regarding healthy eating arsicadhactivity
practices, followed dietary practices and food and nutrient intakége @ubjects in the

experimental and control groups

» Evaluating the Impact of Nutrition Communication Programme (CHALK Rxrogne) on
the Knowledge levels, Dietary and Physical Activity Pradiof the Subjects in the two
groups

SECTION I: FORMATIVE RESEARCH

School profile

For the current study three regular, co-educational and non-boaafiogls were purposively
selected in urban Vadodara such that they represented children fferendisocio economic
groups. All the three schools were English medium schools. Ak¢heols had playground for
outdoor activities as well as a physical education teacher apgdimt the same. None of the
schools had a school meal program. One school had canteen fak#itgas one of the schools
had a local vendor coming during recess to sell vegetable puffeack item. Two schools had
an annual health checkup facility wherein height, weight measmsmwvere recorded and
eyesight checkup of the children was done. Private vans were usethe@ans of transport by
most of the children as none of the schools provided bus facility. Twooks were under

Central board and one was under the Gujarat State board of education.
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Socio Economic profile of the subjects

Background profile of the subjects

Table (4.1.2) shows the background profile of the subjects. Nearly 94 the cubjects were
Hindus, followed by a very low percentage of subjects belonginghter religions. Majority
(73%) were staying in a nuclear family, followed by extendedlfaand joint family, as most of

the fathers occupational profile involved transfer or change from one fdaanother. Mean
family size was 4.71%56 members ranging between minimum 3 to maximum 15 members in a
family. More than half of the families had a family sizefofir members. Per capita income
ranged from as low as Rs. 600 to as high as Rs. 50,000 per month witiedheper capita
income being Rs. 5873.074+75.

More than 80% of the fathers were in service whereas 90% of n®there housewives. The
most common profession amongst mothers was teaching/tuition. Ad&ssof the fathers were
either graduate or above while only 38.9% mothers belonged to the sai®gory.

Vegetarianism was the most common (56.7%) dietary habit followedoyvegetarianism

(31.1%) and ovo - vegetarianism (12.2%).
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Table 4.1.2: Socio Economic Profile of the study subjects

Boys Girls Total
Variable (N=389) (N=242) (N=631)
% (n) % (n) % (n)
Religion
Hindu 94.9(368) 93.4 (227) 94.3(595)
Muslim 1.3(5) 2.1(5) 1.6 (10)
Sikh 2.3(9) 2.9 (7) 2.5 (16)
Christian 1.5 (6) 1.6 (4) 1.6 (10)
Family Type
Joint 9.5 (37) 10.7 (26) 10 (63)
Nuclear 72.7 (282) 72.8 (177) 72.7 (459)
Extended 17.8 (69) 16.5 (40) 17.3 (109)
Family Size
<4 64.7 (251) 60.1(146) 62.9 (397)
5-8 32.2 (125) 35 (85) 33.3 (210)
>8 3.1(12) 4.9 (12) 3.8 (24)
Per Capita Income
<999 1.3 (5) 29 () 1.9(12)
1000- 4999 44.8 (174) 60.1(146) 50.7 (320)
> 5000 53.9 (209) 37(90) 47.4 (299)
Father's Occupation
Expired 0.5(2) 1.6 (4) 1(6)
Job/ service 81.7 (317) 84.8 (206) 82.9 (523)
Business / Self 14.9 (58) 11.1 (27) 13.5 (85)
employed 1.3 (5) 0.8 (2) 1.1(7)
Teacher/ Tuition 1.6 (6) 1.6 (4) 1.6 (10)
Others
Mother’s Occupation
Expired 0.3(2) 0.4 (1) 0.3(2)
Job/ service 1.3 (5) 3.7(9) 2.2 (14)
Business / Self 0.5(2) 1.2 (3) 0.8 (5)
employed 7(27) 5.8 (14) 6.5 (41)
Teacher/ Tuition 91(353) 88.5 (215) 90 (568)
Housewife 0 (0) 0.4 (1) 0.2 (1)
Others
Father's Education
Expired 0.5(2) 1.6 (4) 1(6)
Elementary 5.2 (20) 6.2 (15) 5.5 (35)
Secondary 21.4 (83) 21.8 (53) 21.6 (136)
Diploma 20.1 (78) 9.9 (24) 16.2 (102)
Graduate 35.6 (138) 39.1 (95) 36.9 (233)
Post Graduate 16.5 (64) 20.2 (49) 17.9 (113)
PhD 0.8 (3) 1.2 (3) 1(6)
Mother's Education
Expired 0.3(2) 0.4 (1) 0.3(2)
llliterate 1(4) 0.8 (2) 1(6)
Elementary 19.1 (74) 18.1 (44) 18.7 (118)
Secondary 34.8 (135) 31.7 (77) 33.6 (212)
Diploma 7 (27) 8.6 (21) 7.6 (48)
Graduate 25.3 (98) 28.8 (70) 26.6 (168)
Post Graduate 11.1 (43) 11.5 (28) 11.3 (71)
PhD 1.5 (6) 0 (0) 1(6)
Dietary habits
Vegetarian 56.3 (219) 57.5 (139) 56.7 (358)
Non-Vegetarian 31.9 (124) 32.2 (78) 32.0 (202)
Ovo-Vegetarian 11.8 (46) 10.3 (25) 11.3 (71)
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Age and sex profile of the study subjects

A total of 1041 students were enrolled for the study, out of which 58.8%bwys and 41.1%
were girls. Mean age of the children was found to be 12@16% years. The distribution of
children according to age is shown in Figure 4.1.1. Almost 66% of boyseamty 61 % of girls
were between 10- <14 years of age. Nearly 25% childrennféie age range of 14-18 years,
while 12.3% of total children were < 10 years. . Thus, most of the ehifetl in the age group
of 10-<14 years.

Nutritional Status of the study subjects

Changes in body dimensions reflect the overall health and wetfarandividuals and
populations. Anthropometry is used to assess and predict performanitie,amelasurvival of
individuals. Anthropometry is a widely used, inexpensive and non-invasiveuraeat the
general nutritional status of an individual or a population group (Cogil, 2008, for the
present study, anthropometric data was collected on 1041 subjectthfemrschools to get an
idea of the prevalence of malnutrition (under and over nutrition) in urbdtlenncome group
school children.

Anthropometric measurements of the subjects

To assess the nutritional status various parameters were shagredy, height, weight, BMI,
waist circumference (WC), hip circumference (HiC), waigt ratio (WHR), waist stature ratio
(WSR) and mid upper arm circumference (MUAC).

Mean age for girls was slightly higher than boys. Mean wdmhthe subjects was found to be
the same irrespective of the sex. Overall, boys had a sigrlfidaigher value for mean height
whereas the girls had significantly higher mean BMI valuesbl@ 4.1.3). WC, WHR and
MUAC values were higher in boys as compared to girls but the difference wasfinant.
Growth patterns

As expected the height correlated positively with the age (p<0.0lle@}ancreasing as age
advanced. In boys, mean height ranged from 134.£28cm at age <9 years to 17D €tm at 18
years (Figure 4.1.2).
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Figure 4.11: Population Pyramid (N=1041)
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Table 4.1.3: Growth Parameters of the study subjects

Parameters(Mean+SE) Boys (n=613) Girls (n=428) Total (N= 1041
Age (yrs.) 12.34+0.08 12.5940.11 12.454.07
Weight (Kg.) 42.25+0.49 42.2549.51 42.254.36
Height (cm) 153.53+0.51%** 150.76+0.44 152.394.36
BMI (Kg/m 9 17.63+0.13 18.3840.16*** 17.94 +0.10
Waist Circumference 65.48 +0.38 64.16 0.4 64.94 40.24
Waist Hip Ratio 0.83 +0.00 0.80 +0.01 0.82 40.00
?ﬂ'r‘;)“pper arm circumference 21.85+0.13 21.6740.14 21.7840.10
Waist Stature Ratio 0.43+0.00 0.43+0.01 0.43+0.00

*** significant at p<0.0001
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Similarly, in girls, mean height ranged from 137.62.97 cm at age <9 years to 158.82.13
cm at 17 years age (Figure 4.1.3). The mean height of boys at rs7wes171.25 4.75 cm
which was significantly higher than girls at the same agecafidbe observed, while girls started
off with a slightly higher height than boys at age 9, the boys outtre girls in height by age
17, the changes becoming quite evident from age 13 onwards. Peak\té¢ogity for boys and
girls as shown in Figure 4.1.4, shows the maximum mean incremenght ireboys was at 12
years of age while for girls it was at 11 years of age. mbhgimum increment in mean height
was 7 cm and 5.89 cm in boys and girls respectively.

Similarly for weight, it was observed that mean weight ofdinks at age < 9 years was31.55 +
2.1 kg while for boys it was comparatively lower (28.96.40 kg.) at the same age. By 17 years
of age there was a reversal as boys had a higher meght \(&7.65 +8.42kg) than girls (54.43
+ 4.75kg). Figure 4.1.5 shows the peak weight velocity (PWV) of the subjeetas observed
that the maximum mean increment in weight was observed foradbdys years whereas for girls
it was at 16 years. Another important observation was that antaimokar increment was seen
in girls at an earlier age of 11 years, thus, 11 years ofagée attributed as the PWYV for girls.
The maximum mean increment was 7.98 kg in boys, 5.28 kg (at 16 wear$.04 kg (at 11
years) in girls.

Thus, it is clearly evident that boys fared better than girl$hb age of 17 years even though
girls had better initial values for weight and height.

In the same way the mean BMI value for boys (15.89.51kg/nf) was lower than girls
(16.4840.61 kg/nf) at < 9 years of age (Figure 4.1.6). As expected from the aben@stthe
mean BMI values continued to be higher for girls throughout. Howevemé&aa BMI value for
boys was higher between 15 - 16 years of age and again becamé¢haweirls at 17 years of

age.
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Figure 4.1.3 Growth pattern in Girls at Different Ages (N=428)
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Figure 4.1.5: Peak Weight Velocity of the Study Subjects (N=1041)
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Comparison with various reference standards

Anthropometric measurements and indicators found in the present sardycampared with
reference standards, wherever available. The reference standad for comparison included,
NCHS (2000), WHO (2007) and Standards by Agarwal et al (1993). On coorpafisnean
height of the boys in the present study with the reference stlndawas observed that till 12
years of age their height was more than the other standagisgM.1.7). However after 16
years it at all ages was below the NCHS and WHO standaoys. iB the present study were
taller than the subjects of Agarwal study at all ages. Towddcbe attributed to the fact that
Agarwal study was conducted almost 21 years back. Data from esenprstudy shows that
although boys were better off initially but later there was a markededaten in growth.

In case of girls, they were taller than the subjects aagdks upto 12 years of age with an
exception at 8 years. Beyond 12 years, girls from the present study had |bwesrfeaheight as
compared to WHO and NCHS subjects. As seen in the case of biogsalgp had better height
than the subjects from Agarwal study except at 16.5 years. Bhesevations indicate that the
subjects are not able to keep up the pace of growth with which thely adolescence. Thus,
early care is strongly recommended for these children fap&mal adolescent growth (Figure
4.1.8).

On comparison of weight for age median values with the widely ste@dlards, it was observed
that boys had a high initial weight for age than all the standeindseas 11.5 years onwards the
values were lesser than the NCHS standards at all ageptédatween 16.5 to 17 years. The
weight for age values were higher than the Agarwal standdrdl ages except at 17.5 years
(Figure 4.1.9).

In case of girls the weight for age values were lower tharNCHS standards at all ages above
11.5 years which is similar to boys. Only at 17.5 years thghtvdor age values were higher
than the NCHS standard value. Only at 15 years and 16.5 yearaldles were lower than the
Agarwal standards showing the inability of the subjects to aftdigrowth during the late

stages of adolescence (Figure 4.1.10).
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Comparison of BMI for age values of boys showed lower values fqordsent study except at
11, 16.5 and 17 years of age than the WHO or NCHS standards (Figure &infilBxly for
girls it was observed that values were higher than WHO or N&H5,8.5, 13 and 17.5 years.
While the values for BMI for age were lower in the presemtystas compared to NCHS and
WHO at most of the ages, BMI for age at 9.5 and 10.5 years wgherhihan WHO values

(Figure 4.1.12).
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Figure 4.1.7: Comparison of Height for Age with other Reference Standards Boys

(N=613)
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Figure 4.1.9: Comparison of Weight for Age with other Reference Standards — Boys

(N=613)
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Waist Circumference

Waist circumference (WC) is a highly sensitive and spegiBasure of central adiposity and is a
good way to detect risk for heart health at an early stage (WHO, 2008).

Mean WC was found to be 65.48 cm and 64.16 cm in boys and girls respeciWabt
circumference values for boys were higher than girls aagds except during pre-adolescence
and at 17 years of age (Figure 4.1.13).

According to the WHO (WHO 2008) cut offs for waist circumfere®®} cm men, 80 cm for
women) 0.02% subjects were above the normal levels of which 17.4%bwoygseand the rest
82.6% were girls while according to the International Diabeggkefation cut offs (€0 cm for
men and <80 cm for women) for south Asians (IDF, 2006) 0.03% were above tledfaglues
of which 32.1% were boys and 67.9% were girls. Thus, it can be ctetythat girls were at a
higher risk as compared to boys with regards to waist cirgemde. Overall a very small
percentage of subjects had high waist circumference.

Waist circumference cut-offs for adults were used in the presedy as no cut offs for waist are
available for adolescents. Several studies have been conducted tovedsEsveircumference
percentiles for various populations and a comparison with those sisdg&swn in Table
(4.1.4). As can be seen the WC for age values were higher for ballsages in the present
study when compared with UK (2001) and Hong Kong (2008) values and loave NHANES
[l (2004). However, when the data was compared with the findinga ¢richan study carried
out on 9060 children between 3 — 16 years in urban BANGLORE — the PEAGYH (Rebecca
et al, 2011), it was found that boys in the present study had sWi@avalues as their PEACH
counterparts till 13years of age, but had lower WC at all lEdes. Similarly girls had higher
WC values than the Hong Kong and UK at all ages. Girls fronptégent study had lower WC
than the subjects from NHANESIII and PEACH study at allagéhough initially at 7-8 years
of age they had higher values. At age 15 years WC values @firtkevere even lower than

values from UK study.
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Figure 4.1.13: Mean Waist Circumference According to Age and Sex (N=1041)
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Table 4.1.4. Waist Circumference values - Comparison with other Referenstandards

Waist Circumference values (cm)
Age NHANES PEACH 2011
(Year) Present UK (2001) (2004) Hong Kong Canada Bangalore
Study (2008) (2004) _
India
B G B G B G B G B G B G
7 -- 63 -- 52.7 -- 56.9 -- -- -- 51.7 - 54.8
8 56 59 54.7 541 59.3 58.9 -- -- 55.3 53.2 56.6 56
9 58 58 56.4 55.3 61.3 60.8 -- -- 57 54.7 58.4 59
10 60 61.5| 58.2 56.7 63.3 62.8 -- -- 58.9 56.p2 60j4 .361
11 62.75 | 62 60.2 58.2 65.4 64.8 62.3 60.2 60/4 57.8 .5 62 63.7
12 64 62.5| 62.3 60 67.4 66.7 64 61.6 61.8 59/2 64.7 --
13 66.5 62 64.6 61.7 69.5 68.7 66.1 63.8 63 60}3 67 66
14 66 66.5| 67 63.2 71.5 70.6 68.8 65.7 64.3 611 69.48.2
15 70 63.5| 69.3 64.4 73.5 72.6 71.4 67 65./7 61}7 72 .2 7(
16 73.5 69 71.6 65.3 75.6 74.6 73 67.4 66.9 62|2 74.72.1
17 70.25 | 69.5| -- -- 77.6 76.5 74.3 67.8 68 62.6 -- 673
18 80.5 -- -- -- 79.6 -- 75.5 -- 68.8 -- -- --
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Hip circumference

Mean hip circumference (HIiC) was found to be 79.3 cm and 81 cm in &agsgirls
respectively. For boys mean HiC showed a steady increase<® yrs. to 13 yrs of age and
again a sharp increase between 15-<17 years. On the other handsfdar giiowed a steady
increase throughout. Figure 4.1.14 and 4.1.15 show changes in waist and ungdesigace of
boys and girls at different ages.

Although waist circumference showed a steady rise at al exyept at 14 years and 17 years of
age for boys, the mean hip circumference increased gradiliall§ years of age and showed a
decline only at 17 years.

The maximum increase in mean waist and hip circumference gamig case of boys was
observed between 17 and 18 years of age that accounted for a 10 eamWe&zand 5 cm
increase in HiC (Figure 4.1.14).

Throughout there was a gradual increase in mean waist cir@mélevels of girls at all ages
except at 9, 12 and 15 years of age. However there was gradusdsmcin the hip
circumference at all ages.

For girls the maximum increase in mean waist and hip ciraoemdée in an year was seen at 11

years of age which was approximately 3 cm each (Figure 4.1.15).
Waist Hip Ratio (WHR)

Waist hip ratio (WHR) is an useful measure for predicting deseia&. An increase in WHR is
associated with increased disease risk, and this associatiemdéntein diverse populations
(WHO, 2008).

In the present study, mean WHR was 0.83 and 0.80 in boys and girlstredgeWHR showed

a decline during the early years of adolescence till theoh@é and 13 years for boys and girls
respectively. According to the WHO cutoffs for WHR of >0.9 for esahnd >0.85 for females,
6.2% boys and 8.9% girls had higher WHR. Figure4.1.16 and 4.1.17 show the WCH&dfW
the subjects at various ages. Highest values for WHR in Wweys seen at >18 years of age

whereas for girls it was at <9years of age.
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Figure 4.1.14:Waist and Hip Circumference at Different Age- Boys (N=613
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Figure 4.1.16 Waist Circumference and Waist Hig Ratio at Different Ages- Boys (N=613)

75

$C (cm)

55 -

[— |

|

= |

— |

[——] ) L 1

Boys (WC) (cm P

_ — [.861

—Boys(WHR) — | =]

— = | .0

84 | | 7|

84 o 84 - -] 7

£ s | 83 . S e .

lal = 5 _82_ — — — |

=] 82 [ | — | 82! — - |

— n_a ] | — 180.00

- L1 [.801 L u 260 — |

L4 — — [ B 17274 — — 7 |

L 1 L 1 — — — | % —

N — | = — — — (] |

L_4 — — i 167.58 | [E— | |

[ | [— | [T . L 1 — | | — |

L ®m = — — [ — [ — — | | [ — ]

JE— 160.16 [ | — [ | — — — — | —

% — L 1 [ | L 13 — | | — | —

Brad [ | [ — | [ | [ ] — | [ ] | [— ] |

<9 9-9.11 10-10.111-11.11 12— 13- 14-1411 15- 16— 17 - >18
12.lkgelwéars) 15.11 16.11 17.11

WHR

Figure 4.1.17Waist Circumference and Waist Hip Ratio at Differert Ages- Girls (N=428)

WC (cm)

[ == Girls (WC) (cm)

:8? —id—Girls (WHR)

65 - |

1l

I
B
WAL

55 A

<9 9-9.11 10#0.171 11-11.11 12-12.1113-13.11 14-14.11 15-15.111641¢—-17.11

Age (Years)

r 0.85

- 0.8

+ 0.75

114



Mid Upper Arm Circumference

Mid upper arm circumference (MUAC) measurement is a reliablé a feasible method of
assessing nutritional status of adolescents (Dasgupta et al, 2010).

Mean MUAC was 21.87cm in boys and 21.70cm in girls. Both girls anddiaysed increase in
the MUAC except at 17 years for boys and 15 years for girtgi(& 4.1.18). Girls showed a
steady increase in MUAC measurements with age, but onlyl&ftgears was there a noticeable
difference. Boys showed rapid changes in MUAC measurementsl#oyaars onwards with an
exception at 17 years. Until 12 years of age girls had higher ®\#ues than boys (except at
10 years),beyond which MUAC was higher in the boys, except at 17years of age.

Available MUAC standards for Indian adolescents were given bywealaet al (1993). On
comparison with Agarwal et al standards, the mean values olbjects for mid upper arm
circumference were found to be higher at all ages except at é3r8§ gnd 15.5 to 16 years for
boys and girls respectively. At these points the mean MUAC values weretlamathe Agarwal
values indicating undernutrition in these stages (Figure 4.1.19 and 4.1.20).

Waist Stature Ratio

A waist to height ratio commonly known as WSR (Waist StataiolRis an effective predictor
of metabolic risks. Due to better measurement of relativeliribution amongst subjects of
different ages and stature WSR is regarded as an importacatmdio assess the nutritional
status (Hsieh, 2003). A WSR of <0.5 is recommended as normal (Ashwell and Hsieh, 2005).
Mean WSR was found to be0.43 irrespective of the sex. WSR range®f8@no 0.62 and 0.31
to 0.65 for girls and boys respectively. Almost ninety two percetiteosubjects had a WSR of
<0.5 which is well within the desired level. Amongst those with VWBES, 29.4% were girls
and 70.6% were boys.

On comparing subjects with a WSR (>0.5) with WAZ scores itotserved that 73.6 percent of
these children had a z score of2>SD. Of all the subjects with WSR > 0.5, 41.7% were
overweight (>1SD BAZ) and 12.5% were obese (>2SD BAZ). WSR wasisantly correlated
to weight, BMI and waist circumference (p<0.01, 2-tailed). Agd ho effect on the waist

stature ratio.
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Figure 4.1.18: Mean Mid Upper Arm Circumference According to Age and Sex (AL041)
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Figure 4.1.20:Comparison of MUAC with Different Standards — Girls (N=428)
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Prevalence of malnutrition (Over nutrition and under nutrition)

To assess the prevalence of malnutrition, indices namely, BMI for age (Bi&ifht for age
(HAZ) (WHO 2007 standard) and Weight for age (WAZ) (CDC, 2000) were used.

The WHO Global Database on Child Growth and Malnutrition uses a Z-score cut-ofopeint

2 SD to classify low weight-for-age, low height-for-age and low weightiéaght as moderate

and severe undernutrition, and <-3 SD to define severe undernutrition. The cut-off point of >+2
SD classifies high weight-for-height as overweight in children.

Weight for Age

Mean weight was 42.256.36 kg. while mean weight for age Z score was found to be -0.26 +
0.03 kg. According to the CDC 2000 standards for weight for age oésmholts it was found
that prevalence of underweight among subjects in the present sasd24s6% (Table 4.1.5).
Mild form (<-1 to -2 SD) was more prominent (18.9%) as compared to naedét.8%) and
severe forms (0.9%) (Figure 4.1.21)

Prevalence of underweight was highest during early and midsstdgedolescence. On further
analysis according to various stages of adolescence it was toatnprevalence was highest in
boys during early-adolescence whereas girls had the higheslere® during mid-adolescence
(Figure 4.1.22). Thus, there is a need to start interventions well hb®@nset of adolescence

So as to avoid under nutrition among these children.

Height for Age

Mean height and mean height for age z score were found to be 18238em. and 0.12 6.03
cm. respectively. On using WHO 2007 growth standards for heiglaigirstunting was seen in
14.3% subjects. Mild (11.8%) form was more as compared to moderate (@ri2bmevere
(0.3%) forms (Table4.1.6). As shown in Figure 4.1.23 mild form of stuntirsgmae in girls as
compared to boys. It was also observed that stunting was highestly and mid-adolescence.
Stunting was highest amongst girls during mid-adolescence vghamangst boys it was
observed that almost an equal percentage of children were stunted daripgand mid-

adolescence (Figure 4.1.24).
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Table 4.1.5: Nutritional status of the study subjects (WAZ scores)

Nutritional
status Percent Subjects
( Z scores)
Weight for age- Z scores
Total Boys Girls
(N=1041)| (N=613) | (N=428)
% (n) % (n) % (n)
<-3 0.9 (9) 0.8(5) 0.9(4)
-2.99 to -2 4.8 (50) 4.9(30) 4.7 (20)
-1.99to<-1 | 18.9(197)| 17.1(105) 21.5 (92
-1to +1 62.8 (654)| 63.8(391) 61.4 (263)
1t01.99 11.0(114) 11.9 (73) 9.6(41)
210 2.99 1.6(17) 1.5(9) 1.9 (8)

Figures in the parenthesis indicate number of subjects

Table 4.1.6: Nutritional Status of the Study Subjects (HAZ Scores)

Nutritional
status Percent subjects
( Z scores)
Height for age- Z scores
Total Boys Girls
(N =1041)| (N=613)| (N=428)
% (n) % (n) % (n)
<-3 0.3 (3) 0.3 (2) 0.2 (1)
-2.99 to -2 2.2 (23) 2.3 (14) 2.1(9)
-1.99 to <-1 11.8 (123) 8.8 (54) 16.1 (69)
-0.99to<+1 | 65.8(685) 64.8(397) 67.3(288)
1t0 1.99 14.1 (147) 16.6 (102) 10.5 (4bH)
210 2.99 4.6 (48) 5.9 (36) 2.8 (12
>3 1.2 (12) 1.3 (8) 0.9 (4)

Figures in the parenthesis indicate number of subjects
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Figure 4.121: Prevalence of Underweight (N=1041)
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Figure 4.123: Prevalence of Stunting (N=1041)
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Figure 4.1.24:Prevalence of stunting according to the Stage of Adescence (N=104

Stage of Adolescence

Boys (n= 613
Girls (N=428

Late _ 6.2 22.2
Mid _ 40.0 55.6
Early _ 46.7 222
Pre 0_ 0
0 2IO 4IO 6IO EISO |

Percent Subjects

100

121



BMI for Age

Mean BMI and Mean BMI for age were found to be 17.92.30 kg/nf and -0.35 40.04 kg/nf
respectively. Nearly 33% children were found to be thin (Table 4.1.7). thiihness (< -1 SD of
BMI-for-age z-score) and severe thinness (< -3 SD of BMEfyg-z-score) were observed in
22.6% and 2.2% (95% CI 2.1-3.6) children respectively (Figure 4.1.25). Childreadred8 -
<16 years were less likely to be thin as compared to childrerebptdO - <13 years. Highest
prevalence of thinness was during the early-adolescence stidmeetl by mid-adolescence
(Figure 4.1.26).

On comparing the data for BMI for age with the WHO 2007 standamsaashift towards left
was evident, indicating higher prevalence of thinness as codthparevernutrition (Figure
4.1.27).

On using WHO 2007 growth standards, mean BMI for age z-score was fobed®.35 +0.04
kg/m?. Overall prevalence of over nutrition was assessed to be 16.9%.dPval overweight
(> +1 SD of BMI-for-age z-score) and obesity (> +2SD of Bbl-&ge z-score) were found to
be 13.4% and 3.5% respectively (Figure 4.1.28). More girls were ovénwelgereas obesity
prevalence was higher in boys. Further analysis revealed gévader had no significant
association with overall prevalence of over nutrition. Almost 80%hefdverweight or obese

children belonged to early and mid-adolescence irrespective of gender Eh2®).

Figure 4.1.30 and 4.1.31 show the prevalence of dual burden of malnutritiogsirtioe study
subjects. In boys the malnutrition was highest during early-adolesacghereas in girls it was
highest during pre-adolescence. Majority of overweight or obese Wweys found in early-
adolescence whereas for girls most of them were in theairachblescence. Prevalence of
thinness was highest amongst boys during mid-adolescence while argolsgg was highest

during pre-adolescence.

Thus, the above scenario clearly indicates that dual burden of mahmutaitcording to BMI for
age) does exist in urban Vadodara school children and efforts needlitedied towards them
since early years of life, before the onset of adolescencéasanalnutrition can be reduced

during adolescence.
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Table 4.1.7: Nutritional Status of the Study Subjects (BAZ scores)

Nutritional
status .
(Z scores) Percent subjects
BMI for age- Z scores
Total Boys | Girls
(N =1041) | (N =613) | (N = 428)
=3 2.2 (23) 2.8(17) 1.4 (6)

299t0-2 | 7.9 (82)| 9.3(57)| 5.8(25)
1.99t0 < -1| 22.6 (235)| 22.8(140) 22.2 (95
1o +1 50.5 (526)| 48.6 (298) 53.3 (228)
1t01.99 | 13.4 (139)] 12.6 (77) 14.5(62
2 t0 2.99 32 (33)| 3.6(22)] 2.6(11)
>3 03 (3) | 03(2 0.2(1)

Figures in the parenthesis indicate number of subjects

N
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Figure 4.125: Prevalence of Thinness (N=1041)
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Figure 4.1.26:Prevalence of Thinness According to the Stage of Atescenc (N=1041)
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Figure 4.1.27 BAZ scores (Present study) in comparison to WHO@)7 BAZ score
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Figure 4.1.29: Prevalence of Overweight and Obesity According to the Stage of

Adolescence
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Figure 4.1.30: Prevalence of Dual Burden of Malnutrition — Boys (N=613)
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Figure 4.1.31: Prevalence of Dual Burden of Malnutrition — Girls (N=428)
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Determinants of Nutritional Status of the Children in the PresentStudy

Multivariate analysis was carried out to assess the fatttatsvere significantly correlated with
the nutritional status of the children. For this the z scores afhivéar age, Height for age and
BMI for age were each taken as the dependent variables dadsfesdated to the socioeconomic
status of the children were taken as the independent variablesplMuo#tgression analysis was

then carried out taking each of the anthropometric indicator as the dependenéyvariabl

Factors significantly associated with Weight for Age Z Scores — Multiple Rgession

Analysis

On carrying out multiple regression analysis taking weigh#fscore as the dependent variable,
four factors were found to exert an independent effect on it (Babl8) Father’'s education was
the first factor to enter the equation and explained 1.6% of theigarsgen in weight for age
for children. Age entered on the second step and accounted for 0.8%vafitii®n. Per capita
income entered the third step and explained 0.6% of the variationlyFsir@ was the fourth
factor accounting for 0.7% of the variation. The four factors t@ye#ixplained 3.7% of the

variation in weight for age Z score.
Factors significantly associated with BMI for Age Z Scores — Multiple Reggssion Analysis

A total of three factors entered the equation of multiple regnessvhen BMI for age was taken
as the dependent variable Table 4.1.9. Per capita income wastliactior to enter the multiple
regressions and explained 3.2% of the variation seen in BAZ s&me®ntered the second step
and explained 1% of the variation seen. Father’s education enterdurthstep accounting for
0.7% of variation seen in BMI for age z scores. All the thre®ifatcogether accounted for 4.9%

of the variation as observed in BAZ scores.

Factors significantly associated with Height for Age Z Scores- Multiple Regression

Analysis

Three factors were found to have an independent effect on heightefar smpres. Age was the
first factor to enter the equation and explained for 5.7% of thatwa in HAZ scores (Table

4.1.10). Sex entered on the second step and accounted for 2% of the variation. Dietary habits of
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Regression Analysis

Table 4.1. 8: Factors significantly associated with Weight for Age Z Scores — Mudle

Variable Adjgszted SE I\E/Spr)llg?r(l)en d ‘F’ Value
Father's 0.016 1.10 1.6 8.64***
Education
Age 0.024 1.10 0.8 6.8%**
Per Capita | 0.030 1.10 0.6 5.86***
Income
Family 0.037 1.10 0.7 5.54**x
Size

Regression Analysis

Table 4.1. 9: Factors significantly associated with BMI for Age Z Scores — Multip

. Adjusted Variation | .-,
Variable R2 SE Explained F' Value
Per Capita | 35 1.38 3.2 16.6%
Income
Sex 0.042 1.37 1.0 11.41%+4
Father's 0.049 1.37 0.7 9.1 1%+
Education

Regression Analysis

Variable Adjusted SE Variation | ‘F’ Value
R? Explained

Age 0.057 1.17 5.7 29,5

Sex 0.077 1.16 2.0 20.7***

Dietary 0.084 1.16 0.7 15.4%%

Habits

Table 4.1. 10: Factors significantly associated with Height for Age Z Scores — Myite
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the subjects entered the third step and explained for 0.7% of theorairatheight for age z

scores. Thus, multiple regression analysis could explain for thetieas seen in the nutritional

status of the subjects. Age of the subjects, per capita incorher’saéducation and sex were

found exert an independent effect on the nutritional status of the subjects.

Key Findings

Three urban middle income group schools were purposively selectedl dmel students
from standard V to XI were enrolled for the study.

Majority of the subjects were in the age group of 10- 14 years.

Anthropometric measurements were carried out on 1041 subjects. Pdaikvedagity
(PHV) of girls was observed between 11 - <12 years of age artmbysrit was between
12 - <13 years. PHV was 5.89cm and 7 cm in girls and boys respectively.

Peak weight velocity (PWV) of girls was found between 11- 12syedile for boys it
was between 15-16 years of age. PWV was 5.28 kg and 7.98 kg foamil®oys
respectively.

Prevalence of underweight (Weight for age z scores <-1 SB)feuand to be 24.6%
including 5.7% subjects with WAZ scores <-2 SD.

Prevalence of stunting (Height for age z scores <-1 SD) was M€k includes 2.5%
subjects with HAZ scores below -2SD.

BMI for age z scores below -1 SD, as indicative of thinness, foered in 33% of the
subjects including 101% subjects with BAZ scores <-2 SD.

Thirteen percent subjects were found to be overweight (BAZ scd@&)lwhile 3.5%
subjects were obese (BAZ scores >2SD) in the present study.

The dual burden of malnutrition was highest amongst the early and mid-adolescents
Age, sex, father's education and per capita income exerted an indepefidenon the

nutritional status of the subjects.

Discussion

Adolescence is characterized by an exceptionally rapid raewafth. Only during the fetal life

and early infancy the rate of growth exceeds adolescent grdating¢r, 1978). As adolescents

look comparatively healthy than other life cycle groups they redewsepriority (Delisle, 2005,
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Anand, 1995 and McPherson, 2005). WHO suggests that in South East As@n adgrge
number of adolescents suffer from malnutrition which adversely dtaptheir health and
development (Adolescent Nutrition, 2006).

Anthropometry is considered a good indicator of nutritional status althhesks in this group
(WHO physical status, 1995).

In the present study, mean height was found to be 153.53 cm in boys and IB0rv@ids,
while the mean weight of the subjects irrespective of gender 42425 kg. Boys had a
significantly higher mean height than girls whereas girls igrdfantly higher values for BMI
than boys. A comparison with the standards shows that although the &ighieight for age
values of the subjects were higher that Agarwal standards (II&leardards) and the initial
values were higher than the WHO or NCHS standards still thecssithjad lower values as the
age progressed, indicating the need for proper nutrition and healtldwang adolescence.
Mean height and weight of the subjects between 12-18 years olexrgeconsistent with a
previous study on school children in urban Vadodara (Mani et al, 20@&&n MMI was 17.63
kg/m? and 18.38 kg/mfor boys and girls respectively which quite similar to a mresistudy
conducted in high income groups of Vadodara (Gandhi, 2004). Girls had hidgires f@a mean
BMI than boys, a trend which was similar to that observed in tilsy oy Gandhi and lyer
(2004) and Mani et al (2008). BMI for age was lower than the standammost all the ages
indicating improper growth in these subjects.

Better utilization of health care services and healthy digieagtices during an early age has a
positive impact on the growth profile of children (CDC, 1996). Thus, thdatatien in growth
observed in the current study could have been avoided with better ragalthtiization pre and
early-adolescence.

Waist circumference values for the present study were lower ttia NHANES Ill values
irrespective of sex. These values mostly were similar t@#&mgalore study (PEACH study) on
urban adolescents (Rebecca et al, 2006).

Mean waist hip ratio of the subjects was 0.83 and 0.80 for boys andegipsctively. WHR
showed a plateau pattern initially until 10 years in boys amnal ldter dropped till 14 years of
age. Amongst girl$VHR dropped till 10 years, showed a plateau between 10-11 years, dropped
again at 11-12y and plateaued between 12-13 years. The mean WelRwel to be similar to
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that shown by Mani et al (2008). The above observations were consi#iemirevious studies
(Mushtaq, 2011Pakistan/ Haas G 2011).

Mid upper arm circumference values for the present study were fioubd higher than the
Agarwal standards (1993), ICMR values (1996) at all ages. The mg&CMalues for boys at
all ages was also higher than the values reported by Dasgupta et al (2046€YeH these values
were quite low as compared to the NCHS values at all ageBdMell MA,2008). A similar
trend was observed in case of girls.

Mean WSR values were found to be 0.43 irrespective of the sex. Theee lower in
comparison to 0.45 in Pakistan (Mushtaq M, 2011)

Prevalence of underweight in the present study was found to be 24.6% vesdjuite low as
compared to that reported by Dambhare (2011) and Srivastava (2012) arhoony gang
adolescents in peri-urban areas. However, prevalence of ungbtwes highest during early-
adolescence in all the three studies. Stunting was 14.3% which ghes than the Rohtak study
in urban adolescents (Vashist and Goel, 2009). However it was lowethiiareported by other
studies among urban school going children (Mehanand Pal, 2009; Srivastava et al, 2012).
A higher percentage of boys had HAZ scores lesser than -23Dnagared to girls but the
difference was insignificant. Studies suggest that boys are likely to be stunted as compared
to girls (Vashist and Goel, 2009; Proceedings Nutrition Society, 1998).

Thinness as measured by low BAZ scores was found to be 33% waschimilar to the study
conducted by Mehan et al (2009) in urban schools of Vadodara and alsooccbattwas
observed in Uttar Pradesh (Srivastav et al,2013). These valuesaltlevagh very high as
compared to thinness prevalence in Rohtak (Vashist and Goel, 2009) an8aNgat (Ghosh
and Bandhyopadhyay, 2009) (Table 4.1.11).

Prevalence of overweight was reported to be 17% in the presegtwghich was quite close to
the prevalence reported by Jain et al (2012), Bisai et al (201Bandchandran (2002) among
adolescents. However it was lower than the prevalence reportdamaha (2006) and Mehan
(2009) in school going children in New Delhi and Vadodara respectively.

India is going through a nutrition transition phase and therefore tiedeprs of under and over
nutrition co-exist. Out of a compilation of 12 studies, eight studip®rted prevalence of
overweight (8.5-29%) and obesity (1.5-7.4%) (Srihari G, 2006). Thus, adgabof work is
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needed in the nutrition and health sector to provide an optimal and rgnondh to adolescents

in India.

Table 4.1.11: Comparison of Prevalence of Malnutrition with Other Studies

Studies, year Place N Underweight Stunting | Thinness| Overweight
ggize”t study, | yadodaral 1041 24.6 14.3 33 17
g"oeohga” andPal, |\, qodara 273 19.4 333 23.4
Srivastava, 2012 Bareily 512 38.4 19.9
Vashist and Goel, 6.5%-| 11.5% —

2009 Rohtak | 1000 150% | 34.1%
Srivastav et al , Uttar 0 0
2013 Pradesh 392 14% 30.6%
Ghosh and

West 16.9% — 6.7% -
Bandhyopadhyay,| gooq | 1193 | 28.4% | 12.04%
2009

.. West 974

Bisai et al , 2012 Bengal | Boys 20.8 18.7
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Dietary and Nutrient Intakes of the subjects

Proper nutrition during the growing stages of life, not only helpprtanote health but also
prevents the occurrence of deficiency diseases and other headtiddhangesting too much or

too little of a nutrient can interfere with health and wellbeing (SrilakgHz004).

Thus, mean intakes of various food groups and nutrient intakes were obtaved@s recall
taken for three consecutive days, the first day being Sunday followédo working days, to
get an accurate idea of the eating patterns of the ssibjHus data was obtained for 300boys
and 178 girls.

Intake of various food groups

Day wise analysis of the intake of various foods during the 3 days 24rémall shows that
consumption of non-vegetarian foods was highest on Sundays. This could also #yelact
that total vegetable consumption was lowest on Sundays. Milk auid ifitakes however

remained low on all the days (Table 4.1.12).

Figure 4.1.32 shows sex wise analysis of the mean intakes of vevmiligroups. As can be
observed boys had a higher consumption of all the food groups excepMitijtgrains and

vegetable consumption were considerably higher in boys.
Mean Intake of various Food Groups as % RDA

On comparing the intake of various food groups with the RDA, it was fthatdhe oil intake as
a percent of RDA was the highest among the boys and the secbedtraghong the girls. Milk

intake was very low being less than 40% of the required amounts.

Data was analysed to assess the difference in the consumptiatoaévaod groups at different
ages and between boys and girls. The agewise analysis teteaidoys less than 10 years of
age had the highest consumption of Total grains and oil, while their addaterparts between

10-<13 years had highest intakes of pulses and vegetables (Eigu38). In case of girls a
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similar pattern was seen except that milk consumption was cotwp@rdower in the older girls

(13-15years) (Figure 4.1.34).

Table 4.1.12: Mean Intake of Various Food Groups for 3 Consecutive Days

Mean Food group intake
DAY Total | Total Meat Total Total Total Total Total
Grain | Pulses| /Chicken | Vegetables| Fruits Milk oil (q) sugar
s(9) | (9) | ffish/egg (9) (9) (9) (9)
Day 1 198.96 | 41.96+ 6.54 163.48 17.45 194.17 22.95 11.44
+53.73| 28.09 +30.19 +99.24 +58.57 | +120.95| +8.05 +7.17
Day 2 194.6 39.3 1.88 182.67 16.35 187.47 | 21.88 12.31
+55.94 | +24.03| +10.61 +110.9 +56.8 | +123.01| +8.57 +8.62
Day 3 192.72 | 34.64 | 3.06 194.16 13.45 187.48 | 22.72 11.8
+56.07 | +24.7 | +17.38 +145.71 +45.26 | +123.15| +8.98 +7.46
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Figure 4.1.32: Mean Intakes of Food groups (N=478)
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Figure 4.1.33: Mean Intake of Food Groups as % RDA — Boys (N=300)
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The oldest age group (13-15years) had the highest consumption ofnalibugar. High sugar
consumption can be explained by the fact that sugar is added tanmdilklso to the changes in
their dietary habits due to consumption of sugary drinks. This food consumgpditern is
reflected in the deficit nutrient consumption as discussed later in this section.

Sexwise analysis shows that barring total grains and totadtakes, consumption of the rest of
the food groups was less than 60% of the recommended amounts byshénbcase of girls
they had a slightly higher consumption of pulses (61%).For theofe$te foods groups the
intake was less than 55% of the required amounts. The lowestsntadte observed for total
fruits in both the sexes.

Food intake analysis revealed a very disturbing fact, a comgietege in the food pyramid.
Based on the consumption pattern a food pyramid was constructed farebent study
according to sex (Figure 4.1.35). Similar findings were seen in boys and gelsain faults in

the intakes can thus be pointed out as:

» Total oil which should appear on the top of the pyramid was found to be at the base
» Total fruits and total milk were at the top, which should come down closer to the base.
» Total grains, which should have formed the base of the pyramidfewerd at the second

place.

This kind of a topsy turvy pyramid reflects inappropriate dietatgkes and emphasizes an
urgent need to create awareness amongst school children regardiogs Vaealthy and

unhealthy foods and eating behaviour.
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Figure 4.1.34:Mean Intake of Food Groups as % RDA — Girls (N=178)
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Figure 4.1.35: Food Pyramid Based on the Intakes of the Subjects - Pres&tdy (N=478)
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Nutrient Intakes by the Subjects

The dietary intakes of the subjects were taken for 3 consecutyge Table 4.1.13 shows the
mean nutrient intakes for 3 consecutive days. It was observed that imake for all the

nutrients were higher on day 1 i.e. Sunday.

Table 4.1.14 shows the mean nutrient intake of various nutrients by tlyesstyjdcts. Boys had

significantly higher intakes of all the nutrients as compared to girls.

A further sex and age wise analysis revealed that the oldezctsuilwere consuming lesser
nutrients as compared to their younger counterparts (Table 4.1.14)médreintakes amongst

boys for energy, protein and iron at 15 years of age were khap boys at 10 years while mean
fat and calcium intakes were almost similar. In case g the mean intake at 15 years of age
was the lowest for all the nutrients. A drastic change in tbannntakes towards the lower side

was observed from 13 years of age irrespective of the sex.

Analysis of variance (ANOVA) revealed, that sex and ageificantly affected the intake of all
the nutrients except fat, while there was no significant etiebbth the parameters together on
the nutrient intakes (Table 4.1.15).

A stepwise multiple regression analysis was used to iddatitprs that accounted significantly

for the variation in the intakes for various nutrients.
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Table 4.1.13: Mean Nutrient Intakes for 3 Consecutive Days

Mean Nutrient intake
DAY %Qf;%’ Protein (g) Fat (g) C?rer]'gL;m Iron (mQ)
Day 1 1533.69878.69| 44.08414.35| 49.7749.77 | 393.15353.14| 10.7783.22
Day 2 1464.27853.83| 43.71416.66 | 45.7249.05 | 382.01152.42| 10.7543.25
Day 3 1439.52850.87| 42.48114.45| 46.2548.83 | 391.49148.36| 10.69+3.51
Table 4.1.14: Mean Nutrient Intake by the Subjects (N=478)
Age | Sex N Energy Protein Fat Calcium Iron
(Kcal.) (9) (9) (mg) (mg)
<9 B 19 | 1424.35+377.31| 41.5232.63| 49.0639.40 | 363.973#00.58 | 10.152.94
G 9 | 1289.71+208.34 | 34.12 6.12| 37.5349.16 | 390.454119.62| 8.51.49
9- B 45 | 1388.7816.67 | 40.1130.38| 43.21#5.16 | 339.56%16.35 | 10.672.79
911 | G 25 | 1238.46 +259.2 | 39.3533.58| 36.808.36 | 317.5526.56 | 9.411.76
10- B 55 | 1520.83883.70 | 46.5315.28| 48.0948.11 | 371.71#16.9 | 10.922.75
10.11| G 31 | 1436.88822.53 | 42.9230.7 | 47.50+16.54 | 373.40417.62| 10.522.57
11- B 54 | 1514.81043.23 | 46.7812.98| 49.4611.91 | 401.91310.98 | 11.202.78
11.11] G 41 | 1458.73259.99 | 44.0933.37| 46.7010.93 | 384.41326.64 | 11.013.10
12- B 55 | 1651.32807.93 | 47.219.6 | 53.4849.02 | 458.5996.29 | 12.232.28
1211 G 26 | 1529.11809.87 | 43.369.79 | 49.4842.67 | 447.57348.79 | 10.40%.73
13- B 42 | 1555.52993.14 | 42.8%.79 | 50.05%8.430| 411.28%14.52 | 10.57%.85
13.11] G 32 | 1375.91244.19 | 38.657.40 | 42.46%3.10 | 344.96345.70 | 9.772.08
14- B 28 | 1570.78219.06 | 46.7812.30| 50.29%1.44 | 439.2389.12 | 10.89%.93
1411 G 11 | 1333.05£54.53 | 38.126.44 | 40.95%0.82 | 353.55325.24 | 10.25%.69
15- B 2 1469.7365.88 | 36.48%.79 | 49.65%.75 374.248.47 9.724.35
15.11| G 3 | 1198.41454.82 | 34.314.89 | 31.42%5.15 | 215.53%20.47 | 9.676.93
Total B 300 | 1526.92316.85| 44.8131.98| 49.1616.54 | 399.62314.11 | 11.062.56
G 178 | 1398.68284.06 | 41.110.98 | 44.0232.95 | 370.79%37.04 | 10.192.37
Bo;t,;"\j's“girls 4,59 357+ 3.64% 2.43* 3.89

*significant at p<0.05

***significant at p<0.005

Table 4.1.15: Analysis of Variance of Sex and Age v/s Mean Nutrient Intakes

ANOVA
Parameter (F value)
Energy Protein Fat Calcium Iron
Sex 22.96*** 10.03*** 0.83 7.06** 8.97***
Age 5.3%** 2.85%** 0.22 5.66*** 2.85***
Sex& Age 1.47 0.786 0.43 1.37 0.91

*significant at p<0.05

***significant at p<0.005
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Factors significantly associated with Energy Intakes — Multiple Regressn Analysis

On performing multiple regression analysis with energy intalsethe dependent variable, three
factors were found to exert an independent effect on it (Table 4.1.X6)vaSethe first factor to
to enter the equation and explained 3.7% of the variation seen in tigy entekes. The second
factor was per capita income, which accounted for 2.9% of the varaidriastly, the third
factor was age to enter the equation. Age accounted for 1.4% wdiriéon in energy intakes.

All the three factors together accounted for 8% of the variation seen in enaigsint
Factors significantly associated with Protein Intakes — Multiple Regreson Analysis

Age was the only factor found to exert an independent effect onrpnatakes of the subjects. It
accounted for 2.1% of the variation seen in the intakes of protein atrtbegsubjects (Table
4.1.17).

Factors significantly associated with Calcium Intakes — Multiple Regreson Analysis

Four factors entered the equation for multiple regressions on taalogum intakes as a
dependent variable. The first factor to enter the equation was ageenthted for 2.3% of the
variation. Sex explained for 1.1% of the variation observed in proteike and entered on the
second step in regression analysis. Dietary habit of the suljedsthe third factor and
explained for 0.9% of the variation seen in calcium intakes. Legirféo enter the equation was
family size, which accounted for 0.7% of the variation. On the whodefdur factors explained

5% of variation seen, amongst the subjects, in calcium intakes (Table 4.1.18).
Factors significantly associated with Iron Intakes — Multiple Regressio Analysis

On carrying out multiple regression analysis, taking iron intakethe dependent variable it was
observed that only sex had a significant and independent effect toexpldined for 2.5% of the

variation seen in the intakes of iron by the subjects (Table 4.1.19).

Thus, sex has an independent effect on intakes of energy, protein, catauimon. Univariate
analysis revealed a significant effect of sex and age on thieegof energy, protein, calcium

and iron.
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Table 4.1. 16: Factors significantly associated with Energy Intakes — Multiple lReession

Analysis
. Adjusted Variation ‘F
Variable R? SE Explained | Value
Sex 0.037 305.66 3.7 18.91***
perCapita | 566 | 30001 2.9 9. 7%k
Income
Age 0.080 298.74 14 15.22%**

***significant at p<0.005

Table 4.1. 17: Factors significantly associated with Protein Intakes — MultiplRegression

Analysis
Variable | Adjusted | SE Variation | ‘F’ Value
R? Explained
Sex 0.021 11.73 2.1 11.01%**

***significant at p<0.005

Table 4.1. 18: Factors significantly associated with Calcium Intakes — Multipl Regression

Analysis

Variable Adjusted | SE Variation | ‘F’ Value

R? Explained
Age 0.023 122.07| 2.3 12.27***
Sex 0.034 121.43] 1.1 9.18***
Dietary 0.043 120.82| 0.9 8.10%**
Habits
Family 0.050 120.43| 0.7 7.10%*
Size

***significant at p<0.005

Table 4.1. 19: Factors significantly associated with Iron Intakes — Multiple Regission

Analysis
Variable | Adjusted | SE Variation | ‘F’ Value
R? Explained
Sex 0.025 2.49 2.5 13.27***

***significant at p<0.005
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Mean Intakes of Nutrients as % RDA

Mean nutrient intake for all the nutrients except fat was found toviber than the recommended

amounts suggesting inadequate food consumption.

As shown in Figure 4.1.36 overall intakes of fat and protein were hilgaerthe recommended
dietary allowances (RDA). Intakes for the rest of the nutrieet® less than 70% including iron
which was less than 50% of the RDA. Although the overall energkestwere low, the mean
fat intake was quite high the reason being consumption of foods lgetalde puffs, chips and
‘tasty’ (fried munchies prepared from rice). High protein intakas lose explained by regular
consumption of dals (64%) and milk (84%) by majority of the subjectsdailyabasis as shown

in the food frequency section explained later in the chapter.

Apart from protein and fat, the consumption of other nutrients was khaar84% of the RDA.
The highest intakes for energy, protein, fat and calcium aP% fBr boys were observed at <9
years of age while for iron it was highest at 9 years. Bayk5 years had the lowest % RDA
consumption for all the nutrients. Except for fat, consumption of albtther nutrients was less
than 67% with iron being the lowest (30%) (Table 4.1.20).

Girls had highest % RDA consumption for energy and calcium at agear8, for protein and
iron at 9 years and for fat at 10 years of age. The lowest cptismmas % RDA for all the
nutrients was observed at 15 years for girls. At this age tiestigonsumption as % RDA was
for fat(79%) followed by protein (66%), energy (51%), iron (36%) aaltieum (27%).This

explains the reason for higher prevalence of underweight and stunting in this age.

Nutrient Intake at various levels of Recommended Dietary Allowances

As can be observed from Figure 4.1.37 majority (67.8%) of the subjedteregy intakes
between 26-75% of RDA while majority subjects had intakes above 75%ot&in (84%) and
fat (93.5%). Nearly half (46.2%) and one third (62%) subjects had intakes B8% of the

RDA of calcium and iron respectively. Merely 5% and 6% submisumed >75% of the RDA

for calcium and iron respectively (Figure 4.1.37).
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Figure 4.1.36: Mean Nutrient Intakes as % RDA (N=478)
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Figure 4.1.37: Nutrient intakes at various levels of RDA
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Table 4.1.20: Nutrient Intakes as % RDA- Agewise (N=478)

Nutrient Intake as % RDA
Age Sex[ N - -
Energy | Protein | Fat | Calcium | Iron
9 B | 19| 843 140.7 | 163.5 60.7 63.4
<
G| 9 76.3 115.7 | 125.1 65.1 53.p
B | 45| 822 136 144.2 56.6 66.7
9-9.11 .
G |25 733 133.4 | 122. 52.9 58.8
B | 55| 69.4 116.6 | 137.4 46.5 52
10-10.11 .
G |31 715 106.2 | 135. 46.7 39
B | 54| 692 117.2 | 141.3 50.2 53.8
11-11.11
G | 41| 726 109.1 | 133.4 48.1 40.8
B | 55| 754 118.3 | 152.8 57.3 58.p
12-12.11 i
G |26 761 107.3 | 141.4 55.9 38.b
B | 42| 566 78.8 111.4 51.4 33
13-13.11
G [ 32| 591 74.5 106.2 43.1 36.2
B | 28| 571 86.2 111.8 54.9 34
14-14.11
G |11]| 572 73.4 102.4 44.2 38
B | 2| %% | 672 | 1103 468 | 304
15-15.11
G| 3 51.4 66.1 78.6 26.9 35.8
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Mean Nutrient Intakes according to the Nutritional Status

Table 4.1.21 shows the mean nutrient intakes of the subjects accordiegriatritional status.

Analysis was done to assess the relationship between nutrient ameékke nutritional status of
the subjects. Energy and fat intakes were found to be significaotlglated to HAZ, WAZ and

BAZ scores (p<0.001). However, protein intakes were significantleleated to HAZ and WAZ

scores (p<0.001).

Subjects with WAZ scores <-3 had the lowest intakes fdhalhutrients while the subjects with

WAZ scores between 2-2.99 had the highest intakes for energy.

Mean intakes for all the nutrients were lowest for the subfenting HAZ scores between-2.99
to <-2 SD. The mean energy, fat and iron intakes were highetefaubjects with HAZ scores
between 2 to 2.99 SD.

In case of BAZ scores, subjects with scores between -2.99 to <tBéhbmvest mean intakes for
all the nutrients while the subjects with BAZ scores > 3SDthadighest mean intakes for all

the nutrients.

Analysis of variance (ANOVA) revealed that WAZ scoreravsignificantly associated with the
mean intakes for energy and fat. HAZ scores showed a positividicgsigt association with the
intake of all the nutrient viz. energy, protein, fat, calcium and iramwever, BAZ scores were
significantly associated with the mean intakes for energya# interesting to note that all three
anthropometric inidcators were significantly associated witlggnmtakes. Thus, as the mean
nutrient intakes increased a similar trend in the nutritionalstatas also observed (Table
4.1.21).

Frequency of Consumption of Various Foods

The staple cereals of the subjects were rice and wheatrityapf the subjects consumed
chapatti (85%) daily followed by rice (67%). Pulses were consurge@i3l¥% subjects daily
whereas another 20% consumed pulses on alternate days. Legume consumaptggenvin

majority as bi weekly (23.6%) followed by weekly (20.1%) (Table 4.1.22).
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Nearly 84% subjects consumed milk daily. Almost half of the subpegiorted consumption of
green leafy vegetables or roots and tubers or other vegetables Mast of the subjects
consumed yellow and orange vegetables on alternate days (21%)ewnsakly (19%) or once
weekly (19%) basis (Figure 4.1.38).

Majority subjects consuming non-vegetarian foods consumed them on aveek&b basis.
Daily fruit consumption was reported by 54% subjects. Seasona ¥eite consumed by about
half of the subjects whereas only 22% subjects reported consumptioloaf ge orange fruits

on a daily basis.

Subjects consuming aerated and non-aerated soft drinks reported coosumpstly on a

biweekly or weekly. About 20% subjects did not consume any packagedwirareas almost
the same number of subjects reported daily consumption of freslufos. Bakery food items
consumption was very high (42.5%) on a daily basis. These foods mainigtedrf vegetable

puffs and biscuits. Similarly 42.3% subjects reported a daily congumgit various accessories
like jams, jellies, murabbas, pickles, papads and chutneys alongheitthnmeals (Table 4.1.23).
Data on consumption of processed foods was mainly obtained for chdo&idgptary quality of

the subjects through the Healthy Eating Index for Adolescents developedoiesieat study.
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(*significant at p<0.05

** significant at p< 0.01

Table 4.1.21: Mean Nutrient Intakes According to the Nutritional Status
***significant at p<0.005)

Mean Nutrient intake (N=631)
Energy Protein Calcium Iron
N Fat
(Kcal.) @ @] mg | (mg
WAZ scores
s . | 110844 | 3207 284 20432 9.35
= +202.1 | +504 | 74117 | +17073 | +2.52
29910~ | o | 139368 | 40.95 | 4L17 | 31407 | 1047
2 +449.72 | +13.91 | +19.24 | +160.64 | +2.79
199t0<| . | 137427 | 4087 | 4252 | 37472 | 10.18
1 +264.93 | +10.3 +13 | +117.08 | +2.25
147218 | 4382 | 4694 | 39282 | 1086
1o+l 1308 | 57005 | +119 | +131 | +11691 | +2.54
1661.03 | 4608 | 56.93 | 42611 | 11.07
1101.99 1 61 | 138983 | +10.88 | +21.74 | +127.08 | +2.61
1719.42 | 4449 | 5400 | 38113 | 1032
2102991 10 1 139040 | 41492 | +19.11 | +136.42 | +2.36
‘t’ value
oy | 0T 0.84 0.27 1.91 1.18
F value 5.00% 111 | 362% | 2.46° 1.38
HAZ scores
s , | 137863 | 4725 | 4325 | 302.72 9.35
= +430.42 | +19.49 | +24.83 | +15553 | +0.54
299t0- | o | 123407 | 36.73 | 39.60 | 28713 9.8
2 +379.92 | +11.41 | +17.41 | +16335 | +2.71
19910 | 5o | 142384 | 3965 43.0 34018 | 10.32
<1 +336.24 | +9.88 | +17.17 | +1543 | +2.15
14520 | 4292 | 4629 389.7 10.6
1o+l | 314 |\ h7667 | +11.32 | +13.85 | +121.3 | +2.39
1575.83 | 47.64 | 5195 | 41803 | 11.26
1101991 74 | 37468 | +1542 | +1841 | +110.96 | +2.95
164856 | 4597 | 5323 | 39349 | 12.08
2102991 31 | 135160 | +862 | +17.95 | +97.95 | +2.85
= o | 159598 | 40.11 495 45538 9.62
+21529 | +46 | +12.05 | +7441 | +1.17
‘t’ value
ooy | 166 0.30 038 | 1.83 0.31
F value 426 | 27 | 110" | 2.98* 249"
BAZ scores
s [ 155353 | 483 4765 | 39399 | 12.22
= +312.16 | +9.86 | +142 | +12847 | +264
29910 | ,, | 1364618 | 4107 | 4069 | 32083 | 1081
2 1366 | +10.75 | +14.09 | +136.94 | +2.5
1990 | oo | 1474.368 | 4428 | 4649 | 39917 | 1082
<1 08.83 | +13.26 | +1561 | +132.26 | +2.73
1467.762 | 4308 | 4638 | 39111 | 1068
10+l 10239 | Taang | 41121 | 41201 | +112.16 | +2.44
1642218 | 4371 | 5410 | 40441 | 1072
1101991 66 | 573 | 11078 | +20.75 | +136.22 | +2.4
1569.778 | 4303 | 49.73 | 36642 10.2
210299 | 19 | "gg9n | 41259 | +16.19 | +123.83 | +2.83
3 ) 2184 64.0 715 447.0 125
+708.52 | +26.87 | +37.48 | +9.9 +2.12
‘t’ value
oy | 162 0.15 0.48 2.04 0.71
F value 3455 101 1.9 103 0.88
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Table 4.1.22: Frequency of Consumption of Various Foods (N=631)

Food Item Daily AItS;r;ite -{—/\\’/VE';;’Z Weekly MToWnIt(r:l(Iay Monthly | Rarely | Never

Cereals
Chapati 85.1 5.9 3.0 1.1 0.2 0.8 1.6 2.4
Phulka 16.6 12.5 6.0 7.9 1.7 3.6 13.6 37.9
Paratha/ Bhakri 28.8 20.6 22.2 7.4 2.9 3.3 6.3 8.4
Puri 3.2 9.0 20.8 21.9 17.1 13.7 12.9 1.4
Rice 67.2 14.7 7.0 5.5 1.9 1.4 1.9 0.3
Khichdi 12.2 17.6 21.7 23 6.0 7.0 8.7 3.8
Pulao/ Fried Rice | 5.5 13.6 18.2 22 9.5 13.2 9.2 8.7
Bread 12.8 18.5 20.3 17.2 9.3 7.5 8.0 3.3
Pulses and Legumes

Pulses 63.7 20.3 7.8 2.9 1.0 0.5 1.9 2.1
Legumes 8.1 13.0 23.6 20.1 7.1 6.5 7.3 14,3
Milk and Milk Products

Milk 83.7 4.8 2.5 2.1 0.6 0.6 1.3 4.4
Curd / Buttermilk | 33.0 20.4 13.3 10.5 3.8 2.5 4.8 117
Cheese 6.8 9.5 9.8 16.0 9.2 7.1 15.9 25|7
Butter 17.3 17.7 18.5 10.1 4.4 4.8 11.4 15.)7
Ghee 55.9 13.3 65.0 4.8 1.9 3.0 6.7 7.9
Poultry, Meat and Fish

Eggs 3.2 5.5 10.5 14.1 5.5 3.5 1.0 56.7
Chicken 0.2 2.2 4.0 12.5 7.0 4.6 1.6 68.0
Meat 0.3 1.3 3.8 6.5 7.3 2.2 7.6 71
Fish 0.2 2.1 2.5 5.9 4.4 3.8 11.9 69.3
Vegetables

Green Leafy 47.5 22.7 155 6.5 2.5 0.8 2.9 1.6
Vegetables

Yellow and 13.2 21.2 18.9 19.3 4.0 5.7 9.2 8.6
Orange Vegetables

Roots and Tubers| 46.6 24.2 12.7 5.5 2.5 2.2 4.4 1.7
Others 50.2 24.6 13.0 5.2 2.4 1.6 1.9 1.1
Fruits

Overall Fruit 54.0 22.3 10.3 7.0 2.7 0.8 1.9 1.1
consumption

Seasonal Fruits 47.5 23.5 11.3 9.7 3.3 1.4 2.4 1.0
Yellow and 22.0 26.1 20.0 11.3 5.7 2.9 8.4 3.6
Orange Fruits
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Figure 4.1.38: Frequency of Vegetable Consumption Among the Study Subjects
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Table 4.1.23: Frequency of Consumption of Processed / Fast Foods (N=631)

Food Item Daily AItS;r;ite V-I\—/Vgg:ﬁil Weekly M-I;)V::It(f:]?y Monthly | Rarely | Never
Beverages
Fresh Fruit Juice 21.0 14.4 14.1 10.6 9.5 8.7 14.1 7.6
Tinned Fruit 7.4 12.5 13.5 13.8 7.9 7.9 19.5 174
Juice
Aerated Soft 51 76 124 | 128 10.5 10 231 185
Drinks
Non Aerated
Soft Drinks 4.1 10 13.8 11.3 10 9.7 21.1 20.1
Processed
Foods
Fried Foods 15.1 16.3 18.7 14.4 9.8 8.4 12.2 51
Baked Foods 42.5 26.3 11.6 9.7 3.8 1.9 4,0 g.3
Fast Foods 10 17.1 23.0 21.6 9.5 10.] 709 a.8
Sweets,
Chocolates and | 33.6 31.4 15.2 7.8 51 2.9 4.0 0.2
Candies
Accessories 42.3 27.3 11.3 5.7 35 2.1 6.7 1.3
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Key Findings

* Mean intakes of all the food groups except grains and edible oits ler than the
recommended amounts.

* Mean intakes of all the nutrients were lower than the recommeardednts except for
fat.

» Age and sex significantly affected mean nutrient intakes of the subjects.

* WAZ scores showed a significant positive association with the energy anthka i

» HAZ score was positively and significantly associated whii tnean intake of all the
nutrients namely, energy, protein, fat, calcium and iron.

» BAZ scores were positively associated with the mean enatglas and the association
was found to be significant.

* Frequency of consumption of various foods revealed a low consumption of dndt

vegetables especially the yellow and orange ones.

¢ Consumption of baked foods like cream biscuits, salted biscuits, plautbjspastries,
cakes; accessories like jams, murabbas, pickles, papad, chutneywesmidfoods like

chocolates, candies, mithai and ice creams was high amongst the subjects.

Discussion

Mean food intakes for grains and fat were above the recommendedratiesvfor both boys and
girls. A study on dietary intakes of girls in urban Jaipur (2009) wdsealed similar intakes for
grains, milk and fruits. Present study subjects had two third infakgsains as compared to the
NNMB survey (2002). Very high fat intakes as compared to theeptestudy have been
observed by Gupta et al (2010) in urban adolescents and young adultsswiherdédNMB
survey (2002) showed intakes equivalent to half of the present studys Batsenilk intakes in
the NNMB survey were lower than the present study. Fruit intalege almost same for the
present study and the NNMB survey (2002).

Mean energy intake of the subjects was 68% which was quitedaeparted by other studies
(Saibaba et al, 2002;Yearul k, 2010; Choudhary S, 2010 and lyer U, 2011) but exstihan
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those reported by Goyle (2009). Protein intakes were very high (103%jnasued to the above
stated studies except the Bangladesh study reporting meke agdigh as 154% of RDA (the
main reason being high consumption of non- vegetarian foods).Proteinsintake similar to
those reported by Saibaba et al(2002). Fat intake was high as edntpather studies but was
comparatively lower than the intakes reported by lyer (2009) arh@ugdescents in urban
Vadodara and Gupta (2010) in New Delhi mainly because the subjebtspnesent study were
from middle income group households while the subjects in the studigerbet al (2009) and
Gupta (2010) were from high income group families.

Mean iron intakes of the subjects were higher as compared tetlgkr(2009), but were quite
low as compared to values reported by Choudhary (2010), Yearul (201¢@g @609) and
Saibaba et al (2002). Mean calcium intakes were recoreded @aoobed 45% of the RDA.
These intakes were lower than those reported by Choudhary 2010 buinwere with the
intakes reported for urban adolescent girls in Jaipur (Goyle, 2009 a@bdba et al (2002). A
comparison with the intakes of the subjects as reported by NHANE&ows a high deficit
amongst the mean intake of nutrients in the diets of the subjeatstiie present study (Table
4.1.24). This explains the higher growth rates in NHANES subjeatemparison to Indian
adolescents.

Data shows that there was a frequent consumption of cereals (BH%)33%0 and pulses
(64%) on a daily basis unlike the Varanasi study where ongatssconsumption was very high
(92%). Consumption of meat, fish and poultry was infrequent in the presety, which
corroborates the findings of many studies (Alam N,2010; Venkaiah 2002).

Frequency of consumption of baked foods and accessories with mealbiglest on a daily
basis which was higher than that reported by Choudhary et al (28d@gating a high sodium
consumption in these children. This could be attributed to the factyihiaal Gujarati foods
consists of lots of accessories like chutneys, papad, pickles efsu@ption of fast foods and
aerated soft drinks on a regular basis was quite low in the prEselytas compared to studies
on Australian adolescents (Gayle S 2007) or in North India (Vaida N, 2013).
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Table 4.1.24

: Mean Nutrient intakes of the subjects (NHANESIII v/s Presg Study)

Nutrients Boys Girls
NHANES Il Present Study | NHANES Il Present Study
(12-19 years) (7.5-18y) (12-19 years) (7.5-18y)
Energy (Kcal) 2652 1527 2007 1399
Protein (Q) 94 45 67.8 41
Fat (g) 97.5 49.2 76.1 44
Calcium (mg) 1175 400 874 371
Iron (mQ) 18.9 11.1 14.5 10.2
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Biochemical estimations

The complete blood count is one of the most prescribed laboratoryabesthe most useful in
medical practice. The complete blood count has two types bfséiaa quantitative analysis to
measure the absolute number of cells per unit of volume of blood anditatoueahnalysis that
reveals the different forms of blood cells. The complete blood cdiowsaaffirming the

existence of anemia on hemoglobin levels below the normal rdodyeCEF/UNU/WHO,

2001).Biochemical estimations were carried out only on the subjcigyot a written consent
from their parents (N=61). Total blood count with Hemoglobin, Total prstelbumen and red

cell morphology was carried out on these subjects.

Hemoglobin levels of the study subjects

Mean hemoglobin level of the subjects in the present study w&2+11.34 g/dl. Mean
hemoglobin level of girls was above the cut off value (11.5 g/dgatld years and 12 g/dI
above 12 years) at all ages whereas for boys it was lowertlieacut off (11.5 g/dl at age 11
years and 12 g/dl between 12-14 years) between 11- 13 yeays.dfi@wvever, gender did not
affect hemoglobin levels significantly at any age. On compathiegmean hemoglobin levels
with the WHO cut offs (WHO, 2001) (Figure4.1.39) it was observed thgs bad mean
Hemoglobin levels below the cut-off point i.e. 12g/dl at the age of 12 tgears. Irrespective of
the sex, subjects between 7-11 years and >14 years had normal dlemdmlels. Boys had

lower hemoglobin levels than girls between 7-14 years of age (Figure 4.1.39).

Frequency distribution of the hemoglobin levels of all the subjects

Figure 4.1.40 shows the frequency distribution of hemoglobin leveleaubjects sex wise. As
evident from the figure, the hemoglobin levels of the subjects wermally distributed.
Majority of the girls (41%) had hemoglobin levels between 11-gidBwhile most of the boys
(47%) had hemoglobin levels between 12-12.9 g/dl (Table 4.1.25).Another 45% waighead
hemoglobin levels above 12g / dl whereas only 9% boys had hemoglabla &ove 13g/dl.
Six percent boys and 4% girls had hemoglobin levels <10g/dl.IGvest hemoglobin levels
noted in girls and boys were 8.6g/dl and 7.4g/dl respectively. Howteehighest hemoglobin
levels were found to be 15g/dl and 15.1 g/dl for girls and boys respectively.
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Hemoglobin Levels of the subjects (g/dl)

AGE (yrs.) Mean +S.D
Boys (N=32) Girls (N=29) Total (N=61)
<9 12.07+0.76 11.85+2.19 11.98 +1.23
N=3 N= 2 N=5
9-9.11 12.39 +0.74 11.65+0.47 12.05+0.72
N=7 N=6 N=13
10-10.11 11.74 +1.18 11.7 +0.40 11.73.+0.94
N=10 N=6 N=16
11-11.11 11.159.87 12.37+2.15 11.85+1.81
N=6 N=9 N=15
12-12.11 11.08 +2.49 12.57 +0.46 11.71 +1.95
N=4 N=3 N=7
13-13.11 11.7 +0 12.17 +0.83 12.05.+0.72
N=1 N=3 N=4
14-14.11 151 +0 -- 15.1.40
N=1 N=1

Table 4.1.25: Mean Hemoglobin Levels of the Subjects Cross Tabulated by Age and Sex
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Figure 4.1.39: Mean Hemoglobin Levels of the Study Subjects (N=61)
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Prevalence of Anemia

Percent prevalence of anemia was 42.6% with mild, moderateeardesforms being 27.9%,
13.1% and 1.6% respectively. Figure 4.1.41 shows prevalence of anemiasaganliit can be

observed that the prevalence was highest in children between 11 to 13 years of age.

Prevalence of anemia was highest (29.5%) during early-adolesceliowetl by pre-

adolescence (8%) and mid-adolescence (5%).

This establishes the need to focus on the pre and early stagkdesicance in order to improve

the nutritional status of adolescents.

Red Cell Morphology in Anemic and Non Anemic subjects

In all 73.8% subjects showed normocytic and normochromic red cell morgh@lagle 4.1.26).
Further analysis using data obtained on the red cell morphologyedueak almost 58% of the
anemic subjects showed normocytic red cell morphology whereasricanemic subjects it was
86%.

Among the anemic subjects 23.1% had microcytic hypochromic anemtial&.4% had
microcytic mild and moderate hypochromic anemia.

Anemia Vs nutritional status

On comparing with the nutritional status there was no significestucaation found between the
WAZ and HAZ scores with anemia. It was observed that 70% of theveigit girls were
anemic. There was no significant difference found between nornthlanemic subjects in
regards to WAZ scores (Table 4.1.27).

Table (4.1.27) shows that on comparing the HAZ scores with anemigmficant difference

was observed. Around 8% subjects with HAZ >2 were found to be anemic.

There was a significant difference found between the subjects of thedumsgwrith regards to

BAZ scores. Majority of the anemic subjects had BAZ scores between -htbllta 1.99.
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Figure 4.1.41: Prevalence of Anemia among the subjects in the presentdtaccording to

the Stage of Adolescence (N=61)
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Table 4.1.26: Red Cell Morphology in Anemic and Non Anemic Subjects

Red Cell Anemic Non — Anemic Total
Morphology (N=26 (N=35 N=61)
B G T B G T B G T
Normocytic 62.5| 50 | 57.7| 75 | 94.7| 85.7| 68.8| 79.3| 73.8
Normochromic | (10)| (5) | (15) | (12) | (18) | (30) | (22) | (23) | (45)
Microcytic 25 | 20 | 23.1| 6.2 0(0) 29 | 156| 6.9 | 115
Hypochromic | (4) | (2) | (6) | (1) ORNEORNNGRNG
Microcytic
Mild and 125 20 | 154 | 18.8| 53 | 11.4| 15.6 | 10.4(| 13.1
Moderate @1 @@ @ @ | 6|3 |®
Hypochromic

. 0 | 10 | 38 3.4 | 16
Macrocytic ool 0(0) | 0(0) | 0(0)| 0(0) @ | @

Total 100 | 100 | 100(| 100 | 100(| 100 | 100 | 100 | 100
(16) | (10)| 26) | (16) | 19) | (35) | (32) | (29) | (61)

Table 4.1.27: Anemia v/s Nutritional Status

Nutritional Mean
status( Z scores) Percent subjects Hemoglobin
level (g/dl)

Weight for age- Z scores

IZINOSQS)I ?Iil]i?(‘;(): Total (N=61) Chi Square | Total (N=61)
<-2 0 (0) 3.9() 1.6 (1) 12.7
-1.99to<-1| 14.3(5) 7.7 (2) 11.5 (7) 12.7
-1to +1 62.9 (22) 69.2 (18) 65.6 (40) 7.12% 11.8
1t01.99 17.1 (6) 19.2 (5) 18 (11) 12.0
>2 5.7 (2) 0 (0) 3.3(2 12.2
Height for age- Z scores
IZINOSQS)I ?ﬁi%{; Total (N=61) Chi Square | Total (N=61)
<-2 0 (0) 1.6 (1) 1.6 (1) 12.7
-1to +1 37.7 (23) 19.7 (12) 57.4 (35) 2 6gs 12.0
1to0 1.99 11.5 (7) 13.1 (8) 24.6 (15) ' 12.0
>2 8.2 (5) 8.2 (5) 16.4 (10) 11.6
BMI for age- Z scores
Neas) Neoey | Total (N=61) | ChiSquare | Total (N=61)
<-2 6.6 (4) 0 (0) 6.6 (4) 12.3
-1.99to<-1| 14.8(9) 6.6 (4) 21.3 (13) 11.7
-1to +1 27.9 (17) 18 (11) 45.9 (28) 13.37* 12.1
1to0 1.99 6.6 (4) 16.4 (10) 23 (14) 11.6
>2 3.3(2) 0 (0) 3.3(2) 12.2

**significant at p<0.01
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Analysis of nutritional status and hemoglobin levels revealed thahdlaem hemoglobin levels of

the subjects belonging to HAZ >2SD were also found to be the lowest amongstragjrotips.

The lowest hemoglobin levels were reported in the subjects havizgd8éres between 1 to
1.99. Unlike HAZ, subjects with WAZ or BAZ score >2 had better hdafmg levels than the

previous group.
Hematological Indices of the Subjects

Red blood corpuscles (RBC) count, Mean Corpuscular Volume (MCV), Megrusmular
Hemoglobin (MCH) and Mean corpuscular Hemoglobin Concentration (MCH@) studied in
relation to anemia. Figure 4.1.42 shows that mean hematologicalamaibeys had lower mean
values than females except for same MCHC% and a higher RBC iooboys. However, this
difference was not significant. Mean values for all the helogical indices were less than the
international references (UNICEF/UNU/WHO 2001) (Table 4.1.28). Heobaghlas positively

correlated with all the hematological indices (p< 0.01).

Serum total proteins and albumin

Serum total proteins and albumin were well within the normal raflgere were a very small

percentage of subjects (6.6% boys and 3.3% girls) who had total pestem levels above the

normal range. None of the subjects fell below the cut offs. The neeam gotal protein level of

the subjects was found to be 7.9:6 g/dl and 7.69 ©.45 g/dl for boys and girls respectively.
Table (4.1.29) shows mean Serum total protein levels of the subjecsais ages. Girls had

higher mean total protein levels at all stages of adoleschteam total protein levels showed a
gradual increase with age. However, both boys and girls had lovaer totl protein levels at

11-<12 years of age. Boys also had lower values at 13 to <14 yesgs.dkccording to stage of
adolescence mean total protein levels showed a rise with eaghcadwvent in the stage. This
trend was similar for both boys and girls (Figure 4.1.43.)

Although serum protein levels did not show any significant associatittnthe Z scores yet

mean total serum protein levels were found to quite low in sulyeittdBAZ scores less than -2

SD(7.219.35g/dl)as compared to those with scores >-2 SD(D.63+g/dl).
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Figure 4.1.42 Mean Hemtological Indices— Sexwise (N=61
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Table 4.1.28: Mean Hematological Indices Age and Sexwise

Female & | Female &
Indices male male Female Male
(5-79y) | (811.9y) (12-14.9y) | (12-14.9Yy)
RBC Count (10" /l) 4.09+0 | 4.45+0.48 | 4.3140.18 | 4.69+0.66
MCV (fl) 81.740 79.688.61 | 85.888.23 81.469
MCH (pg) 27.440 26.998.36 | 28.714.39 | 26.978.74
MCHC (g/l) 33.540 33.84.08 | 33.450.58 | 32.98%.33

Table 4.1.29: Mean Serum Protein Levels of the Study Subjects

Serum Total Protein Levels of the subjects (g/dl)
AGE Mean +S.D ‘t’ value
(yrs.) Boys (N=32) Girls (N=29) Total (N=61)
<9 6.9552.20 7.4352.23 7.1:\11_:;).33 3185
9-911 7.2;_:;).56 7.53_:2.27 7.4’\Z|l:_+1%.46 2 o
10-10.11 7.5{\‘11:_1%.44 7.7%_:60.29 7.6’\1?:_-;%40 2 14ns
111111 7.?\1_106.59 7.5@_:8.56 7.4|\?=_+1%55 ) 16
121211 7.93_;({).53 7.7@_::?.42 7.8’1_:;).45 e
13-13.11 Yf\?:_;_o 8.3%_::8.31 8.1’13]_;?.49 4.3%
141401 | 20 - 9120 -
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Morbidity profile of the Study Subjects

Morbidity data was collected on 478 subjects comprising 300 boys andrls/&dolescence is
generally considered as a time of being relatively free of health prebléoavever, 61%subjects
reported to have experienced some or the other form of morbidity(Fegire 4.1.44). Table
4.1.30 shows the common morbidities experienced by the subjects. Theomosbn morbidity
was cold (31%) followed by headache (30%), stomachache (28%), cough (2ves)(21%)
etc. Incidence of vomiting was significantly higher (p<0.01) irlsgas compared to boys.
Compared to boys, the girls had a significantly higher (p<0.001) mtewge of subjects suffering
from headache and stomachache. Majority girls reported to haveelxperiencing stomachache
due to their menstrual cycle. Except for diarrhea, the perceneéctsibgxperiencing various
morbidities in the 15 days preceding the survey, was higher atngingsas compared to boys.
Figure 4.1.45 shows the morbidities experienced by both the sexes at diffesent age

Further age wise analysis revealed that the morbidities higheest during early-adolescent
years followed by pre-adolescence. None of the boys experiengddran of morbidity at the

age of 15 years and above.

Figure 4.1.46 shows morbidities experienced according to the stagiwles@nce. As can be
clearly seen subjects in the early-adolescence were the dmesexperienced most of the
morbidities. Pre-adolescents were the next to follow. This catthieuted to the high incidence
of undernutrition amongst these subjects during pre and early-aglodescThus, it can be
concluded that pre and early-adolescence are the stages whiclo bedargeted for a desirable

positive health scenario in adolescents as well as adults.

As consumption of confectionery was high in the subjects thus, théeatth of the subjects
was also assessed. One third of them reported of brushing thieioteet a day and one fifth of
them had caries. However, 14% of the subject brushing theirtt@eth also reported of having
caries. Overall 17% of the subjects reported of having dentakcahienber of caries was found
to be 1, 2 and 3 in 57%, 32% and 11% subjects respectively.
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Figure 4.1.44: Morbidity Profile of the Study Subjects (N=478)
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Table 4.1.30: Morbidities Experienced — Sexwise (N=478)

Boys Girls Total
Morbidity (N=300) (N=178 (N=478)

% (n) % (n) % (n)
Malaria 2.7 (8) 3.8 (7) 3.1 (15)
Fever 19 (57) 25.3 (45) 21.3 (102)
Vomitting 8 (24) 15.7 (28)** 10.9 (52)
Diarrhea 3(9) 1.3 (6) 3.1 (15)
Constipation | 2.7 (8) 2.8 (5) 2.7 (13)
Cough 24 (72) 32 (57) 27 (129)
Cold 31.7 (95) 30.3 (54) 31.2 (149)
Headache 23 (69) 42.1 (75)*** | 30.1 (144)
Stomachache | 17.7 (53) 44.4 (79)*** | 27.6 (132)

**significant at p<0.01

***significant at p<0.001
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Key findings

* Mean hemoglobin level of all the subjects was 11.9234 g/dl.

» Girls had mean hemoglobin (Hb) levels above the cut offs at edl abile boys had Hb
levels lower than the cut offs between the age of 11- 13 years.

* Prevalence of anemia was 42.6% amongst the subjects. Subjdutsr imid and early
adolescents showed the highest prevalence of anemia.

* Around 74% of the subjects showed normocytic normochromic anemia. Almost all (86%)
of the non anemic subjects and 58% of the anemic subjects showed rtarnancly
normochromic anemia.

* About 61% subjects experience some or the other form of morbiésy. (The most

common morbidities experienced by them were cough, cold, headache and stomachache.

Discussion

Mean hemoglobin level was found to be 11.92 g/dl, which was simtailéinat reported by
Agarwal KN (2003), but lower than that reported by other studies (Ba@004;Yearul 2010;
Ramzi 2011; Atto et al, 2012). This value was higher than the vakpmsted for urban
Vadodara girls by Kotecha PV et al (2009). Prevalence of anemiagthe subjects in the
present study was found to be 42.6% which is corroborated with the firafidgm et al (2012)

and is close to the prevalence reported by Sudhagandhi et al (2@LBgarwal KN (2003).
Several studies have reported prevalence of anemia between 5.6 to 75.8% in géifiesenitthe

world (Ahmed, 2000;Basu S, 2004; Choudhary, 2006; Baral, 2009; Kotecha, 2009;Dutt R 2009;
Yearul 2010; Ramzi 2011;Balci, 2012; Atto et al, 2012).

The present study showed different types of anemias-normo@iat normochromic

predominantly (57.7%), microcytic hypochromic (23.1%), microcytic raild moderate anemia
(15.4%) and macrocytic anemia (3.8%).The high prevalence of mizrdgypochromic anemia
in adolescents, confirms the frequency of nutritional deficienoi@sding iron and vitamins as
shown by other studies. (Abu-Samak et al 2008; Chaudhary S, 2008).
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Serum total protein levels were within normal range. Goy(¢ #so observed that mean serum
protein levels were adequate in 90% of the subjects. This cowtrlirited to the ‘Indian diet’

which comprises of cereals and pulses mainly.

Girls reported a higher incidence of morbidities as compared ®dmwyoborating with previous
studies (Kaur, 2011; Dambhare, 2010). Most common morbidities werecttach&, headache,
cough, cold and fever. Girls reported a significantly higher incielesfcstomachache as was
shown by Tiwari K (2000). Around 42% of the girls reported headache similae tPatiala girls
(44%) (Kaur, 2011).Incidence of dental caries was found to be 17% whgh/avg less as
compared to Wardha adolescents () but was quite close to the wghoeted by Sachan et al
(2012). This can be attributed to the fact that nearly two third o$ubgects brushed their teeth
twice daily. However other studies reported incidence of denti@iscamongst adolescence to be
between 2.2 to 28% (Susmitha, 2012; Panda 2000; Kumar R, 2008). Overall, then® was
significant association between anemia and morbidities expedehg the subjects in the
present study, which could be mainly due to the presence of mild aterate anemia in most
of the subjects. Prema et al (1982) has reported that morbidaiesnorease only in the case of

severe anemia.

Physical Activity Profile of the Study Subjects

Physical activity is termed as “any bodily movement produceskbietal muscle that results in
a substantial increase over the resting energy expendituaspétson et al, 1985). This section
provides an insight into the physical activity, leisure time,pslé®e and study time of 478

subjects comprising of 300boys and 178 girls between 8 to 14 years of age.

Physical activity levels of the subjects

On being asked about the physical activity (in minutes) done gorévéous day majority of the
girls (67%) reported a physical activity level of <30 minutes. Boys almost an equal
percentage (around 45%) had physical activity levels of <30 mioutes minutes in the past

24 hours respectively (Figure 4.1.47).

Between 12-14 years most of the children played for <30 minuteseoprévious day. As age
advanced, physical activity of 45-60 minutes reduced from 32% to OYeat@ years and 15
years respectively. Around half of the subjects played for <30 nsiragéveen 9-11 years.
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However, 60% of the subjects reported physical activity of<30 miraliese 11 years (Figure
4.1.48). Thus, indicating decline in playtime as age advanced whichri/rdae the increase in

workload of studies and tuitions.

Playtime at Home and School

Playtime at home and school included the physical education ¢gladesetme during lunch and
also playtime after school and at home. Irrespective of tharatjsex most of the subjects either
played for <30 minutes or >120 minutes in school and home daily (Figure 4 AsA8)ajority

of the subjects went for tuitions in the evenings duration of plaglthdge according to the age.
Number of subjects reporting playtime of< 60 minutes daily irse@as compared to playtime

0of>120 minutes from the age of 12 years and onwards (Figure 4.1.50).
Sleep time

Many subjects (48% boys and 41% girls) reportedly slept for B5bthours followed by 8.5 to
9 hours and <7.5 hours daily (Figure 4.1.51). On analyzing age wise hsasved that the
number of subjects with reported sleep time of 7.5 to 8 hours incréthdbd age of 14 years.
Subjects reported to have been sleeping for more than 9 hours dedreas¢he age 11 years
and finally there was no subject with sleep time of 9 hoursare at the age of 15 years (Figure
4.1.52).
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Figure 4.1.47: Physical Activity Performed by the Subjects on the PrevieuDay —Sexwise
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Figure 4.1.48: Physical Activity Performed by the Subjects on the PreviguDay —Agewise
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Figure 4.1.49: Reported Playtime at Home and at School —Sexwise (N=478)
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Figure 4.1.50: Reported Playtime at Home and at School —Agewise (N=478)
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Figure 4.1.51: Reported Sleeptime of the Study Subjects — Sexwise (N=478)
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Figure 4.1.52:Reported Sleeptime of the Study Subjects — Agewise (N=478)
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Leisure time

As far as leisure time was concerned boys spent less tineesare than girls but the difference
was not significant. Nearly 21% girls spent more than 2 hours on leisure (Figure.4.1.53)
Maximum children reported 60 minutes or lesser as total leisme= #As the age advanced
children spent lesser time on leisurely activities and atdkeof 15 none of the subjects spent

more than an hour on leisure (Figure 4.1.54).
Study time

More than 30% of the boys and girls studied for > 5 hours daily &panttheir school studies.
Thus these children spent about 10-11 hours daily on studies (Figure 4.1.55).

From 10 years onwards subjects who reported study time of more than 5 hours dzalsadarp
to the age of 15 years where 60% of the subjects reported shalpft> 5 hours daily (Figure

4.1.56).There was no significant difference in the time spent for studies amongstebe s
Cognitive Abilities of the Study Subjects

Apart from rapid physical growth adolescents also experience waments in cognitive
functions. The cognitive abilities can be studied by using atyasfd@ests. Cognitive abilities of
the study subjects based on the cognitive function tests and #tamination marks are
presented in this section. Tests used to measure the varretsasf cognitive abilities were
Digit Span (DS), Visual Memory Test (VMT), Maze test (Mand Class Performance (CP)
(WISC IV, 2004; Bhardwaj and Gopaldas, 1986; Bhatt 1973).

Mean Scores as shown in Table 4.1.31 depict a better performanddsby @S, MT and
overall class percentage than boys. However, the difference in the\o®gnires was not found
to be significant between the sexes. Age wise analysis fustiears (Table 4.1.32) the lowest
scores were for children between 15-16 years of age except faviThe All the cognitive
function scores showed a significant positive correlation with (pg®.01). CP showed a

significant negative correlation to age (p<0.05).
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Figure 4.1.53: Reported Leisure Time - Sexwise (N=478)
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Figure 4.1.54: Reported Leisure Time - Sexwise (N=478)
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Figure 4.1.55: Reported Studytime of the Study Subjects — Sexwise (N=478)
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Figure 4.1.56: Reported Studytime of the Study Subjects — Sexwise (N=478)

Percent Subjects

60 -

50 -

40 -

30 -

20 -

10 -

0 .

<9 9-9.1110-10.1111-11.11 12- 13- 14-14.11 15-
12,11 13.11 15.11

Age (Years)

=0-60
m61-120
m121-180
m181-240
= 240-300
=>300

176



Table 4.1.31: Mean Cognitive Test Scores Sex wise (N=478)

Sex DS VMT MT CP

Boys (n=300) | 12.55”.7 | 0.52+0.15 | 13.4143.22 | 65.2446.08
Girls(n=178) | 12.58+2.35| 0.52+0.16 | 13.7283.69 | 69.66+15.09
Total (N=478) | 12.56+2.58| 0.52+0.16 | 13.5343.41 | 66.88+15.85

Table 4.1.32: Mean Cognitive Test Scores age wise (N=478)

Age N DS VMT MT CP
<9 28 | 11.82+2.92 0.4740.17 12.82+4.52 63.6018.31
9-9.11 70 12.248.1 0.516.16 13.072.99 69.50+13.93
10-10.11| 86 | 12.10+.40 0.5140.13 138.9 70.11+14.67
11-11.11| 95 | 12.0222.34 0.4940.16 13.358.5 67.3315.83
12-12.11| 81 | 13.022.28 0.53+0.14 14.0538.37 64.9416.74
13-13.11| 74 | 13.46+2.08 0.569.16 14.432.63 66.8515.57
14-14.11| 39 | 13.59+2.78 0.59+40.19 13.642.94 62.6616.93
15-15.11| 5 10.843.49 0.38+0.84 13.62.88 49.328.74
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Stage wise analysis shows that mean VMT and MT scores iegrest during the early-
adolescence while DS scores showed an improvement from pre-adokesocanid-adolescence
whereas VMT and MT scores showed a decline during early-adotes¢€igure 4.1.57). These
results can be attributed to the highest prevalence of anemia aher lpgevalence of

undernutrition during early-adolescence.

Cognitive development is affected by nutritional anemia as aslby the nutritional status.
Overall cognitive scores for anemics as compared to normacsihyere low. On comparison
between anemic and non anemic according to WAZ scores ibbseved that underweight
anemic subjects had lower total cognitive scores (Table 4.1.33miArmibjects with WAZ

between -1.99 to -1 had lower overall scores as compared to their nmic a@ainterparts

(Table 4.1.33). Although the association found was not significant. Analgsisaled that

anemic subjects who were underweight (WAZ <-3SD) had the loveesess for these tests
(Figure 4.1.58).

According to Table 4.1.26comparison of anemic and normal subjects orsts@bBEAZ scores
shows no significant difference in overall cognitive scores. Howswejects with HAZ scores
between -2.99 to <-2 had lowest overall cognitive scores whereashbivgeen 1 to 1.99 SD
had highest overall cognitive scores. Another key finding was that subjelatslAzt score >2 to
2.99 had lowest scores for VMT and lower scores for MT than thedsldjaving HAZ scores
between 1-1.99. Anemic Subjects with HAZ scores <-2 had lowest bweaes for the
cognitive tests (Figure 4.1.59).

None of the anemic subject had BAZ score less than -2 SD. Anebjects with BAZ scores
between 1 to <2 SD had the highest overall cognitive test scdreeas those with scores

between <-1 to <-2 had least overall scores (Figure4.1.60 ).
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Figure 4.1.57: Mean Cognitive Test Scores According to the Stage of Adolesce(ie4738)
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Table 4.1.33: Mean Cognitive Scores of the Subjects According to their Nuional Status
and Anemia

Z Scores

Cognitive test Scores

(Mean + SD)
Normal (N=35) Anemic (N=26)
Digit M\Q?#(?rly Maze Digit M\gfrl:;ly Maze
Span Test Test Span Test Test
Weight for age — Z scores
<-2 1140 0.540 1340
-1.99to<-1 |13+3.6 0.370.25 | 14545 | 130 0.540 1440
-1to +1 12.1+2 0.540.14 | 13.18.7 | 11.82.2 | 0.5390.13 | 13.48.9
1t01.99 14.8+1.7 | 0.656.17 | 10+7.4 13.64.9 | 0.57+0.11| 14.1#4.2
>2 12.540.7 | 0.55+0.07| 10+1.4
Height for age - Z scores
<-2 1140 0.540 1340
-1to +1 12.72.6 | 0.490.19 | 13.18.5 | 11.5®.1 | 0.540.13 | 12.84
1t0 1.99 12.32.4 | 0.590.17 | 148.2 12.82.3 | 0.580€.12 | 14.68.9
>2 12.5%2.1 | 0.550.07 | 154.2 13.64.7 | 0.4860.08 | 148.7
>3 12.740.6 | 0.5768.06 | 6.675.9
BMI for age — Z scores

<-2 12.5#4.7 | 0.3508.17 | 15.252.1
-1.99to<-1 |14.640.6 | 0.440.29 | 124.9 12.1£.8 | 0.50.09 | 12.14.9
-1to +1 11.84#2 0.570.15 | 12954 | 11.54.7 | 0.4908.11 | 13.82.6
1t0 1.99 14.254 | 0.5390.05 | 12.255.6| 13+1.9 0.610.11 | 14.78.4
>2 12.540.7 | 0.5560.07 | 104.4
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Figure 4.1.58 Mean cognitive Test Scores of the Anemic Subjecfsccording to WAZ

Scores (N=61)
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Figure 4.1.59 Mean cognitive Test Scores of the Anemic Subjectsccording to HAZ
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Figure 4.1.60 Mean cognitive Test Scores of the Anemic Subjecfsccording to BAZ
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Key findings

» Physical activity levels declined as age advanced. Phyasitizity came down to 0% at
the age of 15 years from 32% at the age of <9 years.

* More subjects reported a playtime of a lesser duration agthefdal2 years and onwards
as compared to children below 12 years.

» Percentage of subjects who slept for 9 hours or more was 14% ajethed &9 years
while at the age of 15 years none of the subjects slept for 9 or more hours.

* As age advanced children spent lesser time on leisure activities.

e Study time of more than 5 hours apart from the school time vpasteel by 60% the
subjects at the age of 15 years.

» Cognitive function test scores were significantly correlated with age.

» Girls had higher scores in digit span, maze test and a higtssr merformance than boys.
However, there was no significant difference observed in ternssare between the
sexes.

« Undernourished subjects had lowest overall score in the cognitige pegbrmed by

them.

Discussion

Physical activity levels of the subjects revealed that highezentage of the subjects between 9-
11 years was involved in physical activity (in school & after schéml a longer duration.
Decline in physical activity of children as they increase ge &as been reported by many
investigators (Strauss, 2001; Dovey, 1998; NM YRRS, 2005).Majority djitisewere involved

in physical activities for a lesser time as compared to boyse present study, trend similar to
that observed in several studies (Ruiz, 2011; Wen LM 2009; Strauss, 2001; Dovey, 1998).

Sleep time patterns showed that 48% and 41% boys and girls slepb fr <8.5 hours/ day
respectively. Sleep duration decreased as the age increasedaatsgmd has been shown by
various studies (Patil R, 2012; Rhie S, 2011; Swaminathan S, 2011; Gupta R, 2008).

More than half of the subjects spent less than an hour on laistivéies (computer, television,

conversing on phone etc.). Swaminathan (2011) reported mean time fwaf€hing and video
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games was <1 hour/ day irrespective of the gender. With advancemege there was decline

in total leisure time observed which is supported by findings reported by Doviei1 298).

Extensive homework obligations and private lessons attendance takieerthdway from
physically active pursuits (Loucaides, 2003; Swaminathan S, 2011 kuthent study also, it
was observed that as age advanced study time increased dues&senier tuition timings and

extra workload.

Cognitive development scores of the subjects in the present stuehlag\that undernourished
subjects had lowest overall scores as compared to the well nounisegedMalnourished group
differed significantly from the adequately nourished group on tesp®mémic fluency, design
fluency, selective attention, visuo-spatial working memory, visuoapdtinctions, verbal
comprehension and verbal learning and memory showing poor perform#are B
2008).Agarwal et al (1989) found that there was no significant diffeeebetween the 1Q scores
of anaemic and non-anaemic group. However, an effect of nutritiatas svas observed on the
IQ scores. Also anaemics showed lower levels of attention andntoateen. Another study by
Agarwal et al (1995) revealed that undernourished boys demonstradsicoves compared to
normal nourished children for abilities related to mental contrgicé memory, digit span,
visual reproduction and associative learning. Significantly loweres were seen in anemic
than non anemic adolescent school girls in Vadodara (Sen A, 2005). The diodithg present
study are in line with the above stated studies thus, reinfodoengftect of nutritional status and

anemia on cognitive abilities of adolescents.

Knowledge, Attitude and Practices (KAP) of the Sulgcts regarding Healthy
Eating, Dietary Habits and Physical Activity

Knowledge, attitudes and practices related to diet and liéestiybctly affect the nutritional
status of adolescents. Creating awareness about the healtfyyaestiphysical activity practices
may help in promoting a healthy diet and increase physicalitgdigvels. (Summerbell et al,
2006). The foremost requirement for this is to assess their knowlrtfjattitude regarding
these factors as well as the practices followed by thens. §éution evaluates the knowledge,
attitude and practices of the subjects (N=478) regarding healtingemeal patterns, healthy

choices, food pyramid, dietary consumption pattern, physical activity etc.
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Knowledge and Attitude regarding Healthy Eating, Meals and Meal Pattern

A mere 15.1% of the subjects felt that diet together with eseergias needed for a healthy
growth and development. On the other hand 64% subjects thought either siaeghe specific
food item was required for the same. For 84 % of the subjecthydatid included some
particular food item while only 7% could correctly say that Igalbod is a balanced diet with
all the nutrients. Most of the responses received on healthygelaghaviours were either
hygiene related or eating related. The most common responsesWesh your hands before
and after meals’ and ‘Eat with a spoon’. School staff reportedachileg the students about
healthy eating behaviours, and 68 % of the children reported to have been taught thikeBeom
nearly 44% subject either did not remember what had been tauietyagave a response which
was irrelevant (Table 4.1.34).

According to the curriculum the children are taught about the functidio®® and various food
groups from the age of 7-8 years and the same concept is cemhfevery year. However when
guestioned about the functions of food, only 7.3% and 29.3 % children either gaveeet
answer or were partially correct (2 functions) respectividigst (94%) of the subjects could not
identify the different food groups.

On being asked to name any 3 foods which they believed helped themwotlge foods that
topped the list were vegetables followed by cereals and fruitsty Tercent of the subjects
listed milk as one of the three foods that helped them remain healthy (Figure 4.1.61).

Eighty three percent subjects stated the need to have threerercomplete meals in a day.
More than half (54%) of the subjects felt breakfast to be a mgpgrtant meal. According to

41.2% subjects an ideal breakfast consisted of milk and cereals.
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(N=478)
Percent
Awareness About Response
% (N)
. Requirement for healthy Growth and
Development
» Diet 32.6 (156)
» Exercise 2.9 (14)
* Diet and exercise 15.1 (72)
* Food items 31.6 (151)
» Others 17.8 (85)
. Healthy Food means
e Balanced diet with all nutrients 7.1(34)
* Food items 84.1 (402)
* Others 8.8 (42)
. Healthy eating behaviours include
» Hygiene related 28.5 (136)
» Eating related 25.9 (124)
* Environment related (while eating) 4.6 (22)
» Others 41 (196)
. Were they taught about healthy eating in the
school since last year?
* Yes 67.6 (323)
* No 32.4 (155)
. How many times were they taught
* Never 32.4 (155)
* Once 24.7 (118)
* Twice 13.6 (65)
* Three or more lessons 26.2 (125)
* Any other 3.1 (15)
. What was taught
* Not taught 32.4 (155)
» Healthy eating behaviour related 3.6 (17)
» Eating related 16.3(78)
* Food items 2.7 (13)
* Do not remember 23 (110)
* Others 20.9 (100)
» Healthy diet 1.1 (5
. Functions of food
» Correct 7.3 (35)
* Incorrect 63.4 (303)
» Partially correct (2 functions) 29.3 (140)

Table 4.1.34 : Knowledge and Attitude regarding Healthy Eating, Meals and Meal Pattar
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Percent

Awareness About Response
% (N)
8. Names of different food groups
» Correct 0.9 (4)
* Incorrect 94.1 (450)
» Partially correct 5 (24)
9. Number of complete meals to be taken in a day
* One 3.3(16)
* Two 14 (67)
* Three 50.4 (241)
* Four 23.7 (113)
* Five 4.2 (20)
* Six 4.4 (21)
10. Importance of having breakfast
* Very important 53.8 (257)
» As important as other meals 29.1 (139)
* Not very important 13 (62)
* Not at all important 4.2 (20)
11. Constituents of a healthy breakfast
*  Only milk 8.4 (40)
» Milk and Cereal 41.2 (197)
» Milk, cereal and vegetables 8.6 (41)
» Milk, cereal and fruits 18 (86)
e Milk, cereal, fruits and nuts 10.9 (52)
» All of the above 11.7 (56)
» Any other 1.3 (6)

* (percentage may be more than 100 % due to multiplessponses)
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Figure 4.1.61: Subjects Responses (%)Regarding Foods that Help them Gid%478)
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Practices followed regarding Healthy Eating, Meals and Meal Pattern

Most of the subjects (92.3%) reported to be consuming breakfast, 71hosef consuming
breakfast stated that they to consumed breakfast regularly. \dowen being asked about
breakfast consumption in the last 7 days only 56% of the childrentedpir have consumed
breakfast on all the days. The main reason for skipping breakéasti don’'t have time’ and ‘I
cannot eat early in the morning’.

Figure 4.1.62 shows the most common breakfast items. Cerealshsemgost common foods
consumed in the form of roti, paratha, pohe, upma, flakes, bread &dweidlby milk. Almost
12% children reported consuming only milk for breakfast and 79.7 % chitdmesumed milk
with some or the other form of cereal. Amongst children consummowgepsed foods 93.2% and
84.7% children reported to be having biscuits and maggi for brealdsgectively (Table
4.1.35). Nearly half of the subjects (50.2%) consumed bakery iteswsria or the other form on
reaching home from school followed by lunch. Only 19.7% subjects had $twracbhtaway on
reaching home. The most commonly consumed baked items were biscuits and vegetable puff
Majority of the subjects (93%) consumed cereals in some or the fairar followed by
vegetables (46.7%) in lunch. Pulses and legumes consumption was repbeecety low (4%)
whereas for meat, fish and poultry it was reported to be 9%. Sweetsconsumed by almost
1/4"™ of the subjects in lunch.

For evening snacks, maximum subjects (44%) reported to be edtieg the leftovers from
lunch or some freshly cooked snack like poha, upma etc. followed by consumptiakery
items mainly in the form of biscuits. Thirty three percent ob¢hsubjects had only biscuits as
snacks. Nearly 20% subjects consumed fruits and almost the sarberreonsumed processed
foods for evening snacks which mostly consisted of maggi (noodles)/ pasta. Milk qoiosLim
the evening was very low being 13% only (Figure 4.1.63).

Around 84% of the subjects had consumed three or more meals the prewoushidawas

almost the same as that stated in the knowledge section.
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Figure 4.1.62: Commonly Consumed Food Items for Breakfast (N=478)
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Figure 4.1.63: Commonly Consumed Food Items as Evening Snacks (N=478)
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Table 4.1.35: Practices followed regarding Healthy Eating, Meals and Meal Patin

(N=478)
Percent
Practices subject
% (n)
1. Breakfast consumption
* Yes 92.3(441)
.« No 7.7 (37)
2. Breakfast consumption regularly
* Yes 71.1 (340)
* No 28.9 (138)
3. Breakfast consumption during past 7
days
e Lessthan 2 days 15.7 (75)
e 2-4 days 17.6 (84)
* More than 4 days 10.9 (52)
* 7 days 55.9 (267)

4. Reason for skipping breakfast
* | do not have time for breakfast 22.2 (106)
» | cannot eat early in the morning | 14 (67)
» There is not always food in my home.7 (13)

e Some other reason 5.2 (25)
5. Breakfast food items*
» Cereals 74.3 (355)
e Fruits 42(201)
*  Milk 72.2 (345)
e Processed foods 36.8 (176)
* Eggs 9.6 (46)
» Others 6.7 (32)
6. Consumption pattern for foods after
going home*
e Lunch 19.7 (94)
* Processed foods 10.9 (52)
« Bakery items 50.2 (240)
e Fruits 17.4(83)
e Soft drinks 1.7 (38)
*  Milk 18.6 (89)
e Others 13.4 (64)
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Percent

Practices subject
% (n)
. Foods included in lunch*
» Cereals 93.1 (445)
» Pulses and legumes 3.8 (18)
» Vegetables 46.7(223)
* Meat, fish and poultry 9 (43)
*  Sweets 23.2(111)
* Others 3.1(15)
. Foods consumed during evening wher
hungry*
* Processed foods 19.7 (94)
*  Milk 13 (62)
* Fruits 20.9 (100)
» Fried foods 6.1 (29)
« Bakery items (mainly biscuits) 30.8 (147)
« Other (leftovers/ poha/ upma etc.) | 44.1 (211)
. No. of meals consumed the previous
day
« Two 16.3 (78)
* Three 42.3 (202)
* Four 24.9 (119)
» Five 10.2 (49)
* Six 6.3 (30)

* (percentage may be more than 100 % due to multiplessponses)
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Knowledge and attitude regarding Fruit Consumption, Healthy Choices and Foo@yramid

Seventy three percent children reported to have been taught abdgntfés of eating fruits
and vegetables. Barring a few subjects (2.5%) who stated thatangitgegetables were needed
to provide protection from diseases none of the subjects could give trextcoesponse.
According to 40% subjects fruits should be consumed twice daily ®6#e subjects felt that it
should be consumed once daily. For 44% subjects a serving of fruits sheeldrieafruit and
for 34% it should consist of two fruits (Table 4.1.36).

Three groups were given to the subjects to choose one food itemdobng®up in order to see
whether the choices made by them were healthy or not. Group Ateahef potato, cauliflower
and green leafy vegetables. Group B included chips, pohe (a Kes fbaeparation) and biscuit
while group C had pastries, ladoos and fruit salad as options. Figuf 4hows the Food
choices of the subjects. From group A although most subjects (49.4%) mdtase still there
was a good 35.8% subjects who chose green leafy vegetables. FronBdralipf the subjects
voted for chips followed by pohe (a rice flakes preparation). FramapgC majority of the
subjects chose fruit salad (46%), which was the healthiest option, followed bgp3£0).

To assess the knowledge regarding the food pyramid, subjectaska@ to write the names of
foods they should be eating most at the base of the pyramid follopvednhes of foods to be
eaten in lesser quantities as they move upwards in the pyralimety three percent of the
subjects did not know about the food pyramid which is a part of thécwum since IV
standard. Only 7% of the subjects were partially correct in filling the focahpg details.

Practices regarding Fruit Consumption, Healthy Choices and Water Intake

Nearly 35% of the subjects reported to eat fruits like applekobi(sapota) and pear either
peeled or unpeeled. A mere 4.8% subjects reported non consumption tfefmmiain reason for
it being ‘I don’t have time for it’. Seventy six percent subjects did not add sadftréo their food.
Nearly 25% of the subjects had a habit of eating curd, papadckiepiwith their meals.
(Table4.1.37).Water consumption in 36.4% subjects was less than 6 glassisy including

14% subjects with a consumption as low &gtasses per day (Figure 4.1.65)
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Table 4.1.36:

Knowledge and Attitude regarding Fruit Consumption, Healthy Food
Choices and Food Pyramid (N=478)

Percent
Awareness About Subjects
% (N)
1. Were they taught about benefits of eating
fruits and vegetables in the school since
last year?
* Yes 73 (349)
* No 27 (129)
2. How many times were they taught about
benefits of eating fruits and vegetables?
* Never 27 (129)
* Once 3.6 (17)
* Twice 23.8 (114)
» Three or more classes 20.9 (100)
» Other 24.7 (118)
3. What was taught about benefits of eating
fruits and vegetables?
* Not taught 27 (129)
» For good health / growth 20.3 (97)
» For protection from diseases 2.5(12)
» For any other reason 34.3 (164)
* Do not remember 15.9 (76)
4. No. of servings to be consumed in a day
» One 25.9 (124)
« Two 40 (191)
* Three 21.8 (104)
* Four or more 12.3 (59)
5. One serving of food consists of
o 1 fruit 44.3 (212)
o 2 fruits 34.3 (164)
* 3 or more fruits 12.8 (61)
» 100-200 g of fruits 5.6 (27)
» 201- 500 g of fruits 1.7 (8)
» > 500 g of fruits 1.3 (6)
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Percent

Awareness About Subjects
% (N)
6. Food choices from given groups
» Group A
» Potato 49.4 (236)
» Green leafy vegetables 35.8 (171)
» Cauliflower 14.8 (71)
» Group B
* Chips 50.6 (242)
* Pohe 28 (134)
» Biscuits 21.3 (102)
» Group C
» Pastries 38.1 (182)
e Ladoos 16.1 (77)
» Fruit salad 45.8 (219)
7. Knowledge about Food pyramid
* Correct 0.2 (1)
» Partially correct (Min. two correct 7.1 (34)
responses)

* Incorrect 92.7 (443)
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Figure 4.164: Attitudes based on Food Choices
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Table 4.1.37: Practices regarding Fruit Consumption, Healthy Food Choices antater
Intake (N=478)

Percent
Practices subject
% (n)
1. Form in which they consume fruits like
apple, chickoo, pear etc.
* Whole fruits peeled 32.6 (156)
* Whole fruits unpeeled 35.1 (168)
* Fruit juice 27.4 (131)
* Do not consume fruits 4.8 (23)
2. Reason for not consuming fruits
e | do not have time 1.7 (8)
» There is not always fruits at my hom®.4 (2)
e | don't like fruits 0.6 (3)
* Some other reason 2.1 (10)
3. Addition of extra salt
* Yes 24.3 (116)
* No 75.7 (362)
4. Accessories consumed along with
meals *
* Curd 25.7 (123)
* Chutney 19.2 (92)
 Papad 28.5 (136)
* Pickles 25.5 (122)
* Jams/ Murabbas 8.8 (42)
» Other 2.1 (10)

* (percentage may be more than 100 % due to multiplesssponses)
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Knowledge and attitude regarding Soft Drinks, Fast Foods

According to 81% children soft drinks had no health benefits for them. Ashdimgse48% did
not have an idea as to what effect it had on their health and aB6éf#tecould only say that it
affected their health adversely (Table 4.1.38). Only 0.5 % children @autectly say that soft
drinks led to weak bones. On the other hand nearly 30% subjects fedofihdtinks were good
for their health and provided energy.

Regarding consumption of fast foods 79% felt that it did not hayéealth benefits but around
51% of them were not sure of the reason behind it. Another 30% could gnthatait had
adverse effects on health. Some 11% subjects stated thaiddstiéd to overweight and obesity
due to high fat content and according to 8% subjects fast foods wergiemc and thus had no

health benefits.

Practices regarding fast foods, soft drinks and outside food intake

Subjects were asked regarding the frequency of eating oub @ed &n exact idea a recall of last
7 days was taken. Sixty six percent ate outside food once or peoreeek with family or
friends including 20% subjects who ate out 2-3 times or more per wWeekhe past seven days
30% subjects did not eat out whereas nearly 50% ate out eitheooheie. Twenty percent
subjects had outside food for more than three days in the past wgete Bi1.66 shows the
foods most liked by the subjects while eating out. As indicatedsubgects had most of the
unhealthy foods when they went to eat outside. South Indian food beingratingdg healthier
was liked by the least number of subjects.

Fifty eight percent of the subjects got pocket money from thaeemnts including 20% subjects
getting Rs. 75 or more per week. Fourteen percent subjectootgpend any of their pocket
money on food whereas over one-fourth (27%) reported to spend halbrerof their pocket
money on food. On being asked about the foods purchased using their pocket measy it
observed that most (56%) did not purchase any food item, (27%) ispeniconfectionaries,
followed by bakery items (9%), fried foods (7%) and processed foods (6%) (Table 4.1.39)
On further enquiry it was found that these children also bought food isimg money apart
from their pocket money and the details are shown in Figure 4.1.67. Analfinof them (49%)
purchased bakery items from shops near the school or tuitions;l&siéawved by fruits (20%),
cold drinks (19%), wafers (15%) etc.
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Table 4.1.38: Knowledge and Attitude regarding Soft Drinks and Fast Foods (N=478)

Percent
Awareness About Subjects
% (N)
1. Do soft drinks impart any health
benefits
» Yes 18.6 (89)
e Tasty 7.9 (7)
* Good for health/ Gives energy 29.2 (26)
» Relieves acidity / Gas 4.5 (4)
* Others 58.4 (52)
> No 81.4 (389)
« Contains harmful acids/ chemicals/ | 12.6 (49)
preservatives
» Affects our health adversely 36.2 (141)
* Bones become weak 0.5(2)
* No nutrients 2.6 (10)
* Others 48.1 (187)
2. Do fast foods impart any health benefits
> Yes 20.7 (99)
» Tasty 24.3 (24)
» Healthy / Good for growth 23.2 (23)
» Others 52.5 (52)
> No 79.3 (379)
* Unhygienic 8.2 (31)
» Affects health adversely 30.1 (114)
« Causes Overweight / Obesity due to| 10.8 (41)
high fat content
» Others 50.9 (193)
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Table 4.1.39: Practices regarding Fast Foods, Soft Drinks and Outside Food In&ak

(N=478)
Percent
Practices subject
% (n)
1. Frequency of eating out
e Less than once a week 34.5 (165)
* Once a week 46 (220)
e 2-3times a week or more 19.5 (93)
2. Outside food consumed during past 1
days with family or friends
* 0days 29.9 (143)
« 1-2days 49.6 (237)
« 3-5days 17.3 (83)
e More than 5 days 3.1(15)
3. Get pocket money
* Yes 57.7 (276)
* No 42.3 (202)
4. Amount per week
* NoO money 42.3 (202)
* Rupees 1-25 16.9 (81)
* Rupees 26-50 17.2 (82)
* Rupees 51- 75 3.3(16)
* > Rupees 75 20.3 (97)
5. Amount spent on food
* No pocket money 42.3 (202)
e Two thirds 1(5)
o Half 21.3 (102)
* One third 5.9 (28)
* One fourth 6.9 (33)
e < one fourth 4 (19)
o Full 4.8 (23)
* None 13.8 (66)
6. Kind of foods purchased*
* Fried foods 7.3 (35)
* Processed foods 5.9 (28)
» Bakery items 8.6 (41)
» Biscuits 3.6 (17)
» Cold drinks 3.8 (18)
« Others (chocolates, candies etc.) | 27.2 (130)
* Do not purchase 56.1(268)

*(percentage may be more than 100 % due to multiplesisponses)
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Figure 4.1.66:
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Practices related to Food Consumption in School

Majority (84%) of the subjects carried tiffin from home and onl§% subjects bought food
from canteen or outside during recess hours. However on being hskedhe past 7 days only
48% brought tiffin to school for 5 or more days. Sixty four percetjects reportedly brought
roti sabji in their tiffin most of the time including 49% subjectsowbrought only roti and sabji
for tiffin. According to 85% subijects tiffins were not evaluated by the tea¢habde 4.1.40).

Knowledge and Attitude regarding Physical Activity and T.V. Viewing

Ninety three percent subjects felt that being physicattiva was important for them. Nearly
31% felt that they should undertake physical activity for mor@ thae hour daily. Many
(52.5%) subjects felt that viewing T.V. for long hours affects thervth and development of
which majority (82%) stated that it affects their vision adeigrsThere was a high percentage
(47%) of subjects stating that T.V. viewing did not affect their ¢giioand development in any
way. Barring 18% subjects rest all stated that they wedealmbut physical activity at least once

since past one year (Table 4.1.41).

Practice regarding Physical Activity

Around 47% of the subjects undertook some form of physical activity for more than 1 hour eve
day. Most common physical activity (75%) was playing outdoors. Mgj@2%) were involved
in physical activity during leisure/ free time in school. Althbud47% subjects reported
undertaking some physical activity daily, but on taking a reoaltlfe past 24 hours only 17%
subjects reported to have undertaken any form of physical actority hour or more (Table
4.1.42).

Seventy one percent subjects took less than 15 minutes to reach #ebaod 56% subjects
either went to school by walking or cycling, while the remainirsgd the public transport
systems (31%) or own automated vehicles (12%).

On obtaining actual data for the past 7 days it was observearha47% subjects went to
school walking or cycling for more than 5 days.

On being asked whether they felt tired after playing withnétgefor 5-10 minutes majority
(71%) gave a negative reply. Around 80% subjects did not report agyefavhile playing or
climbing stairs. Half of the subjects reported of fallingsmetimes’ while 39% reported to be

falling ill ‘rarely’.
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Table 4.1.40: Practices related to Food Consumption Pattern in School (N=478)

Percent
Practices Subjects
% (N)
1. Source of food during recess
» Get packed tiffin from home 83.7 (400)
« Buy food from outside/ canteen | 7.5 (36)
» Both of the above 1.7 (8)
» Go home for lunch 1.9(9
* None 5.2 (25)
2. Food items consumed during recess
* Roti sabji 64.4 (308)
» Dosa/ poha/ upmal/idli 15.1 (72)
* Processed foods 11.7 (56)
* Dry snacks 2.5(12)
» Others 16.3 (78)
3. Brought tiffin to school during past
7 days
* Odays 12.6 (60)
 1-2days 7.3 (35)
» 3-5days 13.2 (63)
* More than 5 days 47.7 (320)
4. Tiffin evaluation done by the
teacher
* Yes 15.5 (74)
* No 84.5 (404)

* (percentage may be more than 100 % due to multiplessponses)
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Table 4.1.41: Knowledge and Attitude regarding Physical Activity and T.V. Viewig

(N=478)
Percent
Awareness About Subjects
% (N)
1. Being physically active is important
* Yes 92.9 (444)
.« No 7.1(34)
2. Minimum level of physical activity one
should undertake daily
» Should not undertake at all 4.8 (23)
* 15 hour 27.2 (130)
e 1 hour 36.8 (176)
* 1-2 hours 22.4 (107)
* More than 2 hours 8.8 (42)
3. Prolonged T.V viewing affects growth and
development
> Yes 52.5 (251)
« Affects vision 81.7 (205)
» Leads to overweight and obesity 3.2 (8)
e Other 15.1 (38)
» No 47.5 (227)
4. How many times were you taught about
Physical activity in the school/ home since
last year?
* Never 18 (86)
* Once 30.8 (147)
e Twice 21.5 (103)
» Thrice or more 29.7 (142)
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Table 4.1.42: Practice regarding Physical Activity (N=478)

Percent
Practices Subjects
% (N)
1. Average physical activity
undertaken by you in a week
» <% hour 17.4 (83)
* 1 hour 35.6 (170)
* 1-2 hours 14.2 (68)
» More than 2 hours 32.8 (157)
2. Type of physical activity
undertaken
» Playing outdoors 75 (359)
* Cycling 3.8 (18)
e Sports 1.5 (7)
* Any other 11.3 (54)
* None 8.4 (40)
3. Physical activity undertaken
during leisure or free time in
school
* Yes 82.2 (393)
* No 17.8 (85)
4. Physical activity performed
since yesterday
e 1-15 minutes 18 (86)
* 16-30 minutes 35.6 (170)
» 31-45 minutes 9 (43)
* 46-60 minutes 20.5 (98)
* >60 minutes 16.9 (81)
5. Time taken to reach school
from your house
e <5 mins. 24.9 (119)
* 5-15 mins. 45.8 (219)
* 15-30 mins. 15.9 (76)
* 30 mins or more 13.4 (64)
6. Mode of transportation
» Walking 12.8 (61)
* Bicycle 43.5(208)
* Public transport/ school 31.4 (150)
transport
e Own automated vehicle 12.3 (59)

204



Percent

Practices Subjects
% (N)
7. No. of days you walked or
rode a bicycle to school
during past 7 days
* Odays 31.8 (152)
o 1-2days 12.1 (58)
» 3-5days 9 (43)
* More than 5 days 47.1 (225)
8. Feel tired after playing for 5-
10 mins.
* Yes 29.3 (140)
* No 70.7 (338)
9. Avoid playing with friends
because cannot keep up with
them
* Yes 19.7 (94)
* No 80.3 (384)
10. Feel tired after walking up the
stairs
* Yes 18.6 (89)
* No 81.4 (389)
11.Fallill
» Often 11.5 (55)
* Sometimes 49.8 (238)
* Rarely 38.7 (185)
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Knowledge and attitude regarding Physical Education and Appropriate Weight

On being asked about physical education 61% called it fithess orisexas they had P.E.
(physical education) classes in which they were shown how to exercise.

Almost all (97%) the subjects felt that physical educatios wgportant for them. Eighty six
percent reported getting physical education classes. Three -foutfie @ubjects reported of
getting 2 classes / week for physical education. Excludingob%he subjects none of the
subjects could correctly define appropriate weight. More than dfathe subjects felt that

having an appropriate weight was important for them (Table 4.1.43).

Self Perception and Nutritional Status
Self perception plays an important role in affecting the nutritistzius of the adolescents as it
influences their eating and physical activity patterns a$ agehabits (Yang et al, 2010). This

section evaluates their self perception with regards to their actualdMgé (BAZ) scores.

Subjects were shown three types of body figures and were tskiet the one they felt they

looked like, to get an idea of their self perception. The three body types shown were:

1) Ectomorphic— They are generally thin, flat chested, lean and small shedldéhey have a
high metabolism rate to burn fat and tend to have long neck and phalanges.

2) Mesomorphic— They have a well built bone structure along with defined mustlesy
have relatively broad shoulders and a narrow torso.

3) Endomorphic —They are typically large with round and soft bodies, their limbslaoet in
length, their hands and feet are fairly small and have a high waistline.

Of the subjects, 45% thought that they were ectomorphs or werengigletr whereas another
48% believed that they were physically fit and had a mesomorphictige. Twenty percent
children who were overweight or obese felt that they were ectomorphic or uiglarwe
Similarly 36% of the thin subjects reported themselves as nmpbsior as healthy person with
a healthy muscle mass. On the same lines around 16% overweddigsar subjects too reported
of themselves as mesomorphs (Table 4.1.44)

Twenty three percent subjects, who were actually having z-$essethan -1 SD felt that they
were having more fat in their body and considered themselves amemiis. Overall, 64%

subjects had incorrect perceptions regarding their body image.
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Table 4.1.43: Knowledge and Attitude regarding Physical Education and Appropate

Weight
Percent
Awareness About Subjects
% (N)
1. Physical education means
» Exercise/ fitness 60.7 (290)
» Games/ sports 16.3 (78)
* Any other 23 (110)
2. Physical education is important
* Yes 96.9 (463)
* No 3.1 (15)
3. Are you given physical education
* Yes 85.8 (410)
* No 14.2 (68)
4. No. of physical education classes per
week
* 0days 14.9 (71)
» 1day 37.7 (180)
» 2days 21.3 (102)
« 3days 5.4 (26)
* 4 days 5.2 (25)
* More than 5 days 15.5 (74)
12. Definition of appropriate weight
* Correct 5.4 (26)
* Incorrect 93.9 (449)
» Partially correct 0.6 (3)
13.Importance of having
appropriate weight
* Not At All Important 9.2 (44)
e Slightly Important 22 (105)
* Moderately Important 14.9 (71)
* Very Important 51.7 (247)
» Extremely Important 2.3 (11)

Table 4.1.44: Self perception v/s nutritional status

31)

Self BMI for age (WAZ) score
Perception | <-3 -3to<-2| -2to<-1| -1<1 1-<2 2-<3 >3 Total
Ectomorphic | 2.8(6)| 6.9 (15)] 18.1(39) 52.3(113) 14.8(32) 4.6(10)5(1)| 45.2 (216)
Mesomorphic | 2.2(5)| 7.4(17)| 26.8(62) 48(111 13(30) 2.6(6) 0(0) 48.3(
Endomorphic | 3.2(1) | 3.2(1) | 16.1(5)] 67.7(21 9.8(3 0(0 o)  6.5(3

)
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Knowledge, Attitude and Practices of Teachers andrihcipals

Knowledge level of the teachers regarding healthy eating arglcghwctivity practices for adolescents
would affect the KAP of the children, thereforeamalysis was done of the Principals, Teachers and
Physical education (PE) instructors knowledge and attitudes regaasidolescence. Of all the
subjects nearly 80% were females and the rest were maéss Neight. was 155.2 5.1 cm,
mean weight was 63.99:8 Kg and mean BMI was found to be 26.8.2 Kg/nf. According to

the IOTF cut offs for Asians, around 60 % of them were haviregl&t obesity (BMI between
25 — 29.9 Kg / M) (Figure 4.1.68). When questioned about the definition of adolescence,
although all of them answered the correct option as age of adotes(10-19 years)out of the
four options given. Yet they were unsure of the range of years fgathe for eg. some of them
stated 13-18 years, for some it was 12-16 years and so on. Halfrostated food to be most
important for growth and development of adolescents whereas 29% stated both food@se exe
to be important. Monitoring the dietary intake of the child at home thasbest step for
addressing the nutritional requirements of adolescents as adshaerél% of the teachers.
While 57% of them were aware of the term ‘malnutrition’ the tid not know about it. Further
enquiry about the age groups most affected with malnutrition revda¢dnly 36% thought
that adolescents can be affected by malnutrition. All of them (18@ted that nutritional status
assessment of adolescents from time to time was necess&4fbutid not have any knowledge
about the method to be used. More than half (57%) were unaware aboanBMhly 7% gave
the correct formula for BMI.

Unhealthy dietary practices were considered to be the main chusedernutrition in these
children by 57% of their teachers. Others gave different redd@n%conomic status’ (21%),
‘lack of awareness amongst parents and children’ (7%), ‘workiothen (7%) and ‘vegetarian
diet’ (7%) as the leading cause for under nutrition. According to &7 %e teachers healthy
food for adolescents was a well balanced diet. Seventy one pefdbeim were not aware of
healthy eating habits. As few as 7% stated the functions of foodctdgrwhereas 36% were
partially correct and 57% were incorrect in answering tineesaMost of them (93%) could not
mention the food groups correctly. As far as soft drinks were coedeall the teachers
equivocally stated that it was harmful for kids. The main reasoren oy the Teachers are

shown in Figure 4.1.69.
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Figure 4.1.68: Prevalence of Overweight / Obesity among the Teachers
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According to them amongst the top 3 foods needed by adolescerissttbae was milk (93%)
followed by pulses (as dals or sprouts) (50%) and fruits (42%). €esaalere of the opinion that

adolescents should either have 4 meals (57%) or 3 meals (43%) in a day.

In case of fast food consumption 21% teachers were in favoyrasftihey felt that it served as a
source of vegetables to the children. All the teachers acceptesutdaor physical activity was
a must for adolescents, both for boys and for girls. Daily physical gotreis advised by 71% of

the teachers while the rest were in favour of 3-4 days/ week of physicatyactivi

Nutritional needs of adolescents were most affected by tbeiitees according to 64% of the
teachers whereas only 14% thought that it was affected bgirabenly 7% believed that it was
affected by sex. Only 28% teachers could correctly tell athtmubenefits of eating fruits and
vegetables for adolescents. On being asked as to why these childtgd be given a variety of
fruits and vegetables only 14% could give the correct answaventy nine percent of the
teachers felt that adolescents should be given a lot of fat ard aghéhey are growing up.
Although 93% teachers believed in the concept of hot and cold foods, only 2@urefa

restriction of these foods for adolescents at any point of time.

As per 57% teachers these children should be given light foods likbhd{h@alia (Porridge)
etc. during illness. The quantity should be restricted as theyhfitdigestion slowed down
during illness. Figure 4.1.70 shows the responses of the Teachersngdaadis to be given to

the adolescents during illness.

Most of them agreed that when the child came back from plajbet®uld be given something
to eat/drink. In this case 71% suggest that they should be given sarkesuch as fruit juice/
nimbupaani. Another 14% felt that the child should be given milk (Figure 4.1.71).
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Figure 4.1.70: Response (%) Regarding Foods Required by Adolescents Duritigéss
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On enquiring about the various foods that should be given for breakfastei4ftik should be
an integral part of breakfast followed by cereals (43%) and sprouts (29%). (Figut2)

As evening snacks majority felt that biscuits (50%) and milk (48B@uld be given to the
children. Nearly 20% felt that these could either be given fredap or processed foods like
instant noodles, pasta etc (Figure 4.1.73). According to all the tegd@€%) the best food to

be given in the tiffin was a cereal vegetable combination (Roti and Sabji).

Regarding their own practice, it was observed that 93% of thenm aweare of the amount of
calories they consumed daily. Seventy nine percent reported thémdirthe portion size of
foods that they tend to overeat. Majority (86%) of them was uUsmgmes over dals regularly
and 79% of them consumed fruits like apple and cheeku along with the skin.

Decisions to purchase or consume certain foods based on information drsathents from
newspapers, magazines or television were affected as repore&tbyeachers whereas 43%

reported to remain unaffected by these advertisements.
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Figure 4.1.72 Response (%) Regarding Foods tbe Served for Breakfas
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Key Findings

» Data analysis revealed a lack of knowledge and awarenessgstiitbe subjects
regarding healthy foods, healthy eating, food groups, functions of,fbedsgfits of
eating fruits and vegetables, food pyramid, physical activity etc.

» Fifty percent or more of the subjects were unable to make healthy food choices.

* Only 5% of the subjects could correctly define appropriate weight.

* Around two third of the subjects had incorrect perceptions regartieig ibody
image.

* None of the teachers could correctly state the age group thaseetude covers.
Although they could tell about the range of age covered by adolesoengiving
options.

* More than half of the teachers were unaware of BMI and only 7% teev correct
formula for BMI.

* Lack of awareness and knowledge regarding various aspects of cadckedike
health, foods to given under various conditions etc was observed amongst the

teachers.
Discussion

This study clearly points to the lack of knowledge and awarenesmitdfional needs and
importance of healthy behaviors in adolescents as well asatieets who guide their behaviors.
These findings are supported by that reported by Mehan et al (@0dZ3hah et al (201®ho
observed that the knowledge of the students and the teachers peraithieglthy diet’ was
found to be inapt. Nearly 20% subjects skipped breakfast due to lackeointithe present study
which is lower than the 50% subjects reported by Singla et al (2012) in Ludhigoatya the
subjects in the present study were unaware of the food groups, furaftimoesls, food pyramid
etc. thus indicating lack of knowledge in this front. There was a w@e between the
knowledge and practices regarding healthy foods, food choices, numbewviofseof fruits
required, fast foods and soft drink consumption which has also been documgntadobs
studies. Van Den Berg et al (2012) reported that half of the $siljét not know about the
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number of servings of fruits and vegetables needed in a day antadlsmadequate knowledge
regarding the foods to be eaten most.

Saha et al (2011) reported that most of the subjects spenthettiey (apart from their pocket
money) on buying high calorie foods like chocolates, candies and colkk dric., a finding
similar to that observed in the present study (Table4.1.32). Aimateatiubjects responded to
physical activity being very important for them in the présgudy, yet data on the knowledge
regarding the level of physical activity was not accordinghtorecommended levels. Similar
findings have been reported by Saha et al (2011) amongst adolescents in Banglades

One third of the subjects could correctly answer about the duration of physicdlawtedied by
them. About half of them reported to undertake moderate to vigorowgyatr an hour daily
but a separate recall of their previous day’s physical actshtywed that only 17% actually
followed it. Lack of knowledge about the recommended physical gctievel could be a
possible reason. The findings are in line with other studies (Anaalj 2012; Sagatun et al,
2008).

Self perception plays a very important role in determining thetipescfollowed by adolescents.
Present study revealed that a very high percentage of overwsibfects either perceived
themselves as underweight or as normal. Also a very high percentiga stibjects believed
themselves to be normal or overweight. These findings have been tedppgr Saha et al
(2011), Marsh et al(2004) and Hau et al (2002) that obesity has no effect on the dimessibn of

concept.

School is a child’'s second home and teachers have the abilityldotine minds of the students.
Present study shows lack of nutrition knowledge on the part of théetsaconcerning
adolescents. This could be a reason why despite of food and nutritios biang part of the
curriculum the students were unable to answer simple questionduiiaions of food’. More
than half of the teachers did not know about BMI and 93% could not give thnealéofor it.
These findings are in line with other studies by Devgan S20E, Mehan et al 2012and Shah
P et al 2010.
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Section II: Healthy Eating Index for Adolescents (HEIA) ard Food Behaviour and
Activity Checklist (FBACA) — Development, Assessment for Subgts and Validation

Dietary inadequacies have been highlighted by many investigdtorso far no attempt has
been made to evolve a Healthy Eating Index scoring system owé&odea food behaviour
checklist to assess the dietary inadequacies/practices of sdhloloen in India unlike western
countries where people have developed and validated the HEI te #isseguality of diet in
Americans age 2 and above.HEI provides a measure of overall dietdity ¢pased on 10
dietary components. Healthy Eating Index (HEI) is being used by USiz& 40989 to assess the
dietary quality of Americans. For the present study Healthying Index for Adolescents
(HEIA) was developed for adolescents in Indian context, details of whichaven in Chapter 3

(Methods and materials).

HEIA, in the present study, evaluated food consumption pattern agagnstdommendations
made in‘Dietary Guidelines for Indians(ICMR, 2010) Each of the 7 components except total
vegetables, Green/yellow/orange vegetables and Solid fat and adysed §SOFAAS) had a
scoring range of 0 to 10. Total vegetables and Green/yellow/oxaugables had a maximum
score of 5 each, while SOFAAS had a maximum score of 20. Thedessable intake of a
component was given the maximum score. Minimum score was altottté most undesirable

intakes.

The overall HEIA scores are the simple sum of the scorestfieriO components. Total HEIA
scores over 80 implied a “Good” diet. Scores between 51 to 80 indicateeed for
improvement” and scores below 51 indicated a “poor diet”.

A short food behavior checklist (FBC) was developed to evaluate thectingbanutrition

education on fruit and vegetable intake among ethnically diverse womése iIRobd Stamp
Nutrition Education Program (FSNEP) and the Expanded Food and NutritiontiedUReogram
(EFNEP) (Blackburn et. al, 2006).This short, culturally neutral FB@ valid and reliable
indicator of fruit and vegetable consumption. Compared with the 24-hourydietal|, it is also

less time-consuming to administer code and analyze, with a reduced respondent burden.

216



On similar lines a Food Behaviour and Activity Checklist for Adaess (FBACA) was
developed in the present study. The maximum total FBACA score was 100. Fe&#Ghted of
20 practices related to diet and physical activity. Each FBA®®Aponent was allotted a
maximum score of 5 and a minimum score of zero. Zero was givémetonost undesirable
action for any dietary component or activity pattern and a maxisugre of 5 was given to the
most desirable frequency of food item consumption or activity ppat@ppendix). If the total
FBACA score was above 80 points then the practices were consafezegood quality. If the
score ranged between 51 and 80 then the practices needed improveniktiteascbre was less

than or equal to 50 then practices being followed were considered to be of a pogr qualit

Phase Il consisted of the development, assessment and validatienHERA and FBACA. As

mentioned earlier, HEIA was developed to measure the overadiryliguality of adolescents
while FBACA was developed to assess the overall quality of thirgi and physical activity
practices being followed by the subjects.

Total HEIA Scores

For analysis data was obtained from 478 subjects. Dietary intakke form of 24 hour recall
were obtained from each subject. HEIA scores were calculatea period of three days, first
day being Sunday and the other two were working days (Monday andaijie3able 4.2.1

shows overall HEIA score for a period of 3 days. For the stuthjests mean overall HEIA
score was 63.34 5.2. As can be observed there was no significant difference iodhefer the

three days. Mean score for boys was slightly higher thda wiich can be explained by a
higher overall intake of all the nutrients by boys (Phase 1). é¥ew this difference was not

significant between the sexes.

An age and sexwise analysis shows that boys had overall highresshan girls at all ages
except between at 9, 11 and 13 years of age (Table 4.2.2). Totaldd&ids showed a gradual
increase between 7 to 10 years followed by a drop in the totalssabrgél years of age.
However, these scores again showed an increase at 12 years followed lnyeaméatal score a

age advanced. Oldest age group had the lowest scores irrespedtieesek. However, these

differences were not significant as shown by Analysis of Variance {ANO
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Mean HEIA scores were significantly correlated (p<0.01, 2 tailed) witmrapargy, protein,

calcium and iron intakes of the subjects.

HEIA scores and the Socioeconomic Status of the study subjects

An assessment was done to find out if there was any relationghipdmeHEIA scores and the
socioeconomic background of the subjects (Table 4.2.3). Mean HEIA scereshighest for
‘Christians’ followed by Hindus. Analysis of Variance (ANOVAgvwealed that religion had a
significant effect on the mean HEIA levels of the study subjélthere was no significant effect
of the family type on the mean HEIA scores. A higher meanAHi€Ebre was observed in the
families with < 5 members as compared to those with more Shamxembers. However, the

difference was not significant.

Subjects with a per capita income of Rs. 5000 or more had higher ni@Anskebres. Children
of better educated parents (Graduation or above) had higher meansElif&s as compared to
others. Working status of mothers did not affect the mean HElAescs their children had
higher scores compared to the children whose mothers were housewp@ssibility reflected
in this case is that majority of the working mothers (66%)evwtaking tuitions at home and for
this reason they could devote more time to their kids. Howeverwsseo significant effect of
PCI, education of parents or working status of mother on the mebk ddBres. Dietary habits
(Vegetarian/ Non-vegetarian / Ovo-vegetarian) had a significHatteon the Mean HEIA
scores. Mean HEIA scores were significantly higher in vegetsr (p<0.001) and non-

vegetarians (p<0.01) as compared to ovo-vegetarians.
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Table 4.2.1: Mean Total HEIA scores - Daywise

Total Boys(N=300)| Girls Total(N=478)
HEIA (mean+SD) | (N=178) (meant+SD)
Scores (mean+ SD)

Dayl 63.8346.87 63.81¥.42 | 62.83¥.08
Day2 63.63+.05 63.576.42 | 63.66.81
Day3 62.8746.81 62.166.31 | 62.616.63
Mean | 63.4445.18 63.185.25 | 63.345.2

Table 4.2.2:Mean Total HEIA score - Agewise

Age Boys Girls Total

<9 [63.245.37 (19) 62.982.65 (9) | 63.134.62 (28)
9-9.11 | 63.234.95 (45) 63.42%.22 (25) | 63.35.01 (70)
10-10.11| 64.9145.21 (55) 62.824.87 (31) | 64.155.16 (86)
11-11.11| 62.774.75 (54) 63.473.21 (41) | 63.075.51(95)
12-12.11] 65.724.3 (55) 65.725.67 (26) | 65.724.74 (81)
13-13.11| 61.524.40 (42) 62.155.35 (32) | 61.794.81 (74)

>14 | 60.95.04.74 (30) | 60.455.30 (14) | 60.794.86(44)

Figure in parentheses indicate number of subjects
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Socio Economic Mean HEIA
Parameter (N=478) Score
Religion
Hindu 63.5+5.11
Muslim 59.06+6.54
Sikh 59.46+5.96
Christian 66.5+4.44
Others 59.04+1.92
Type of Family
Joint 63.49+5.33
Nuclear 63.44+5.16
Extended 62.91+5.32
Family Size
> 5 members 63.17+5.31
<5 members 63.47+5.13
Per Capita Income
< Rs. 5000 63.13+5.3
> Rs. 5000 63.64+5.06
Father's Education
Graduate or above 63.55+5.21
Intermediate/ Diploma or| 63.12+5.2
below
Mother’s Education
Bachelor degree or above63.68+5.25
Intermediate/ Diploma or| 63.11+5.17
below
Mother’s Occupation
Housewife 63.24+5.28
Working 64.254#.53
DietaryHabits
Vegetarian 63.7645.01
Non-Vegetarian 63.4445.46
Ovo-Vegetarian

61.22+5.01

Table 4.2.3: Socio Economic Status of the Subjects and Mean Overall HEIA scere
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Assessment of Dietary Quality based on HEIA Scores

Assessment of dietary quality was carried out as explainedebeSubject with an overall score
of 80 or more were considered as having a ‘good’ diet quality. An lbgemae between ‘51-80’
indicated a ‘need for improvement’ and a score of 50 or below indicatedr ‘ diet'.
Assessment of dietary quality based on mean HEIA scordsvwnsin Table 4.2.4. As can be
seen, almost all the subjects (99%) needed improvement in thisirdane of the subjects were
consuming diet of a good quality. There was no significant differdretween the sexes in
regard to diet quality.

HEIA v/s Nutritional status

Figure 4.2.1 shows a comparison of mean HEIA scores accoulithg thutritional status. It is
clearly visible that as the nutritional status of these subjegbroved there was an increase in
their mean HEIA scores. Subjects having WAZ and HAZ scores <-2SD had aimdar HEIA
scores which were also the lowest. A significant differenas geen between the mean HEIA
scores of subjects according to their WAZ (p<0.005) and HAZ (p<O0dBEs (Table 4.2.5).

BAZ scores did not have any significant effect on the mean HEIA scores.

HAZ scores were significantly correlated (p<0.01) to the nié&iA scores while WAZ and
BAZ scores had no significant correlation with the mean overall HEIA sddoegever, analysis
of Variance (ANOVA) showed a significant effect of WAZ (p<0.@5)3d HAZ (p<0.005) scores
on the mean overall HEIA scores.
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Table 4.2.4: Dietary Quality based on HEIA Scores

Percent Subjects(N=478)
HEIA Scores Boys Girls (N | Total(N=478)
(N=300) =178)
Poor (<50) 0.67 (2) 0.56 (1) 0.63 (3)
Need Improvement (51- | 99.33 (298)| 99.44 (177) 99.37 (475)
<80)
Good (80-100) 0 (0) 0 (0) 0 (0)

Table 4.2.5: Mean HEIA score according to the nutritional status

Nutritional Total HEI ‘t’ value ‘F value
Status scores
(N=478) Mean+SD
WAZ
<-2 SD (n=24) 60.394:73 2.88*** 2.30*
>-2 SD (n=454) 63.50 +5.19
HAZ
<-2 SD (n=12) 59.82 +5.52 2.39* 2.88***
>-2 SD (n=466) 63.44 +5.17
BAZ
<-2 SD (n=47) 62.31 +4.97 1.43 1.33
>-2 SD (n=431) 63.46 +5.22

*significant at p<0.05

***significant at p<0.005
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Figure 4.2.1: Mean HEIA Scores v/s Nutritional Status (N=478)
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HEIA v/s Anemia

On comparing the diet quality of anemic and non anemic subjeaitdée(%.2.6) it was found that
the mean HEIA scores for non anemic subjects was higher thaménec subjects. However,
the difference in their mean HEIA scores was not found to be significant.

Factors affecting Mean HEIA score independently —Multiple Regresen analysis

Mean HEIA scores were taken as a dependent variable amld fiownd that five factors exerted
an independent effect on it (Table 4.2.7). The first factor to enter the equasaralgium intake
of the subjects. Alone, it explained for 27.3% of the variation in HEIA score. Théautot was
protein intake, which also exerted an independent effect on meanddbiés and accounted for
4.3% of the variation seen in HEIA scores. The third factor whidh dasignificant and
independent effect on HEIA scores was age. Age accounted for 3.8% ohriation in the
scores. Iron intake and the dietary habits of the subjects wefeutile and the fifth factors to
enter the equation, respectively. Both accounted for 1.5% of the toiatioa observed in the
mean HEIA scores. The five factors together accounted ford@a#e total variation seen in the
mean HEIA scores.

Individual Components Scores

HEIA consisted of 10 dietary components with a maximum scoreealldtt each component.
Total vegetables and Green/yellow/orange vegetables had a maxdowenof 5 each, while
SOFAAS had a maximum score of 20. Rest of the components hadraunascore of 10. The
minimum score was zero and was given to the most undesirable imakiesdepth analysis for
individual HEIA components were carried out. The maximum scdrieaed were for Solid fats
and added sugar (SOFAAS) (19.82 for girls and 19.77 for boys out of 20) followed by tatal sug
(9.86 for girls and 9.77 for boys out of 10) and total oil (9.55 for girls@#d for boys out of
10). On the other hand the lowest score for green, yellow and orange vegetablasgi@gldnd
0.56for boys out of 5) and fruits (0.9 for girls and 1.08 for boys out of 10) indicate lacketfyvari

in the diets of these subjects and low intake of protective foods (Table 4.2.8).
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Table 4.2.6: Mean HEIA score based on Anemic status

HEIA Scores | ‘t’
Anemia value
Mean + SD
Non Anemic 63.1545.18 2.00°
Anemic 62.716.98

Table 4.2. 7 : Factors significantly associated with Mean HEIA Scores — Multiple
Regression Analysis

Standard
. Adjusted | error of | Variation -
Variable JRz the Explained F’ Value
estimate
Calcium Intake 0.273 4.46 27.3 175.59***
Protein Intake 0.313 4.34 4.3 106.32***
Age 0.346 4.24 3.3 82.17***
Iron Intake 0.353 4,22 0.7 63.56***
Dietary Habits 0.361 4.20 0.8 52.36***

Table 4.2.8: Mean HEIA component scores

Components Mean HEIA Scores Maximum| ‘t Value
Boys Girls Total Score

Total Grains 6.42+41.88 | 6.97+1.67 | 6.63%.82 10 3.22%**

Total pulses/Meat,| ¢ ar15 75 | 601968 | 58987 10 |77

Fish & Poultry

Total Vegetables 2.7+1.22 2.494.26 | 2.624.24 5 1.74

Total Green, 1.79

Yellow & Orange 0.5640.98 0.40.8 0.506.92 5

vegetables

Total Fruits 1.0842.31 0.92.23 | 1.012.28 10 0.83

Total Milk 3.73#1.91 | 3.492.24 | 3.642.04 10 1.25

Total Qil 9.44+1.02 | 9.55€.80 | 9.486.94 10 1.21

Total Sugar 9.774.68 | 9.860.56 | 9.80.64 10 1.51

Variety 4.17#1.68 | 3.696.67 | 3.99+#.68 10 3.05%**

SOFAAS 19.77#.1 | 19.826.81 | 19.791.0 20 0.54

Total Score 63.4445.18 | 63.185.25 | 63.345.2 100 0.53
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Females had a significantly higher scores for total grdiaa males (p<0.005). On the other
side, males had significantly higher scores for variety than females.

Overall HEIA scores showed a significant positive correlatior0.(k 2 tailed) with all the
components (except Total oil, Total sugar and SOFAAS).

Socio Economic Status of the subjects and Mean Individual HEIA Compa@mt Scores
Various Socio Economic parameters affected the overall sobtbs subject (As shown in this
section earlier). Thus, the effect of these parameters on tivédumali component scores was also
analyzed.

Christians had a significantly higher overall score as aghighest individual scores for all the
components except Total Green/yellow/orange vegetable, Total oilS&@AAS (Figure
4.2.2).Total pulse / Meat, Fish and poultry scores were highest f@ti@hs and Muslims which
can be attributed to a non-vegetarian diet and a higher consumption of/ jootts amongst
them.

Milk consumption was lowest amongst Muslims. No consumption of Greelgwrel orange
vegetables was observed in Muslims. Score for SOFAAS was lowest amdingst Si

Analysis of Variance (ANOVA) showed a significant effectrefigion on the scores for Total
Grains and Total Pulses/ Meat, Fish and Poultry.

Figure 4.2.3 shows, the individual component scores according to the tyamitf Highest
mean overall scores were observed in the subjects lining in pinliés. Nuclear families
showed significantly higher scores for Total Milk as comparedotat jfamilies (p<0.005).
Nuclear families also had significantly higher scores foallotits as compared to the extended
families (p<0.05).Analysis of variance also suggests that typenufy had a significant effect
on the Total Milk scores of the subjects.

Size of family had a significant effect (p<0.05) on Total Millres with subjects having less
than 5 member (3.8) getting a higher score as compared to otltérsbigger families
(3.4).However, size of the family did not affect other component ssigeificantly. Correlation

between the family size and component scores revealed a negativeioortetveen family
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Figure 4.2.2: Mean HEIA Component Scores according to Religion
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Figure 4.2.3:Mean HEIA Component Scores according to the Type of Family
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size and Total fruit, Total milk and Total SOFAAS scores (fégd.2.4). However, this
correlation was significant for milk only.

Income levels of the families of the study subjects had nufisignt effect on the individual
component score (Figure 4.2.5). Total Milk and variety scores wererhigtie subjects with a
per capita income of 5000 or more, however this difference wasigmfiant among the
groups. A significant negative correlation was observed betpeermrapita income and Total
SOFAAS score which indicates that as income increased theydmtctice with regards to
solid fats and added sugar consumption also increased, thus leadidgwtoratal SOFAAS
score.

Education levels of the parents did not affect the individual componergsssanificantly
(Figure 4.2.6). However, subjects whose fathers were graduabewe had significantly higher
(p<0.05) scores for Variety while whose mothers were graduate or above médasigy higher
(p<0.05) scores for SOFAAS. Thus, it can be stated that educatiendeparents plays an
important role in improving the diet quality.

Mother’s education did not have any significant effect on the individoatponent scores
(Figure 4.2.7). However, the scores for Total Grains, Total Hutseat/ fish/ poultry, Total
vegetables, total milk and Total sugar were higher in the subjcise mothers were working.
No difference in the two groups can be attributed to the factnbat of the working mothers
were taking tuitions at home (Figure 4.2.8).

Individual HEIA components scores were not significantly diffetegtiveen the groups based
on dietary habits of the subjects (Figure 4.2.9). On comparingssobreegetarians and non-
vegetarians, no significant difference was observed. However, a deampaf vegetarian and
ovo-vegetarian subjects revealed significantly higher scoresotat grains (6.81 and 6.11) and
Total Milk (3.72 and 3.08) in the vegetarian subjects. Similarly, skmor&otal Green /yellow/
orange vegetables and Total milk was found to be significaiglyer in Non-vegetarians when

compared to Ovo-vegetarians.
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Figure 4.2.4: Relationship between Mean HEIA Component Score and FamilyZe
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Figure 4.2.5: Relationship between Mean HEIA Component Scores and Per dgplncome
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Figure 4.2.6: Relationship between Mean HEIA Component Score and FatherEducation
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Figure 4.2.7:Relationship between Mean HEIA Component Scores and Mother

Education

20 - 19.919.7
6 | = Graduate or Above  ®Intermediate/ Diploma or below
16 -
14 -
12 -
10 A
g -
6 -
4 4
2
0 -

Total Total pulse Total Total Total Total Milk Total Oil  Total Variety SOFAAS

Grains /M, F, P Vegetables G, Y, O Fruits Sugar

veg

230



Figure 4.2.8: Relationship between Mean HEIA Component Scores and Mother
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Figure 4.2.9: Relationship between Mean HEIA Component Scores and DietaHabits
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Frequency of HEIA scores for individual components

Figure 4.2.10 shows the scatter plot for various components and their $¢Bitds. Majority
(53%) subjects got a score of 7 or more for total grains whieaninthey were consuming
around 70% or more of the RDA for total grains. Similarly for pudlsesat/ poultry/ fish and
also for total vegetables, about69% subjects got half of the maxsoara or more. However,
43% and 28% of the subjects were consuming more than 70% of total /omlsa poultry/ fish
and total vegetables respectively. Seventy three percent sutliggetet consume green, yellow
or orange vegetables in the past three days. As many as 80%itsuligenot consume fruits at
all and a mere 7% consumed 50% or more of the RDA for fruits.

Majority of the subjects had total milk score of 4 or less mtthg a milk consumption of 40%
or less of the RDA for milk. Total oil intake by most of thébgcts (88%) was less than the
recommended amounts for edible oils. This explains the reason fgih #okal oil score of these
subjects. For total sugar, a score of 10 for 90% of the subjectatieslithat their diets fulfilled
the RDA for sugar.

A score of 4 or less by 63% of the subjects for variety indicater <5 items per day. Ninety
three percent subjects had a score of 20 for SOFAAS indicatings=dahe total energy intake
by high calorie foods (containing solid fats and added sugars) in their diets.

Table 4.2.9 compares the mean HEIA component scores, amount consumed pectdhe
RDA for the common foods. As evident from the table overall intake for almobedibods was
low. Seventy five percent of RDA was met only for total oy fmth boys and girls) and total
grains (by girls only). The lowest intake was for total &uithich also got the lowest HEIA
score. Total milk intake was found to be 39% and 35% for boys anaegfdsctively which was

also shown by the scatter plot in the previous Figure 4.2.10.
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Table 4.2.9: Individual component scores v/s RDA
Boys Girls
Food Group Mean RDA Mean
Total Amount Total Amount | RDA %
Scores % Scores
Total Grains 6.42+41.88| 201.4240.32| 73.6| 6.974#.67 | 189.9643.48 76.2
Total pulse 38.9849.65 | 56.1 37.9847.73 61.4
5.8242.72 6.0142.68
Meat , Fish &
4.4145.0 3.3 2.8510.43 1.9
Poultry
Total Vegetables | 2.7+1.22 | 185.7982.31| 58.8| 2.49%26 | 170.16100.37 55
Total Fruits 1.08+.31| 15.6785.57 | 14.2 0.92.23 15.7951.23 13
Total Milk 3.73+#1.91| 194.0895.67| 38.7| 3.49224 | 181.98113.21 34.7
Total Qil 9.44+41.02| 22.896.34 78.9| 9.558.80 181.98%.56 75
Total Sugar 9.7740.68| 12.08%5.46 53.1| 9.868.56 11.445.82 47.4
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FBACA-Food Behaviour and Activity Checklist for Adolescents

A Food Behaviour and Activity Checklist for Adolescents was prepiaréhe present study. The
FBACA checklist was administered for 7 days to ascertaintrdred. The frequencies of 20
dietary and physical activity practices were scored Fw past week, based on the semi
structured questionnaire which was filled to the subjects. A suat thfe individual components
of FBACA was the Total FBACA score. The maximum total FBA&core was 100. Each
desirable practice was given a maximum score of 5 and the mosiraibtie practice was given
a score of zero based on their frequencies in the past weelal ABACA score of 80 implied a
‘good’ quality practices were being followed. However, a TOBAEA score between 51 to 80
meant the practices ‘needed improvement’ while a total FBA@Aeslkess than or equal to 50

suggested ‘poor’ quality of dietary and physical activity practices.

Total FBACA Scores

Table 4.2.10 shows mean total FBACA scores for girls were Blithgher than boys. This
difference was found to be non significant. On further age and sex wise arnatygsgound that
these score were lowest for girls at the age of 16 to <18 ydaereas for boys it was lowest
between 9 to <10 years of age. Mean total scores for girks svgnificantly higher (p<0.001)
than boys at the age of 9 to <10 years. However, boys had acsigthf higher score (p<0.05)
than girls at the age of 13 to < 14 years and 16 to < 17 years (Tage 4.2.11). Analysis of

variance (ANOVA) revealed that there was no significant effect of agetmh FBACA scores.

Socio Economic Status of the Subjects and Mean Total FBACA Scores

Socio Economic status is known to affect the quality of diet. Aegit was made to see the
association between Mean total FBACA scores and the socio ecoparaioeters. Table 4.2.12
shows the mean total scores of the subjects in relation to varfsigp&ameters. The highest
Total FBACA scores were observed for Christians. However, Amalyf variance showed no

significant association between religion and total FBACA scores.
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Table 4.2.10: Mean Total FBACA Scores

Total FBACA (Mean + SD)
Scores Boys (N=389) | Girls (N=242)| Total (N=631
Mean 69.9448.28 70.618.45 70.208.35

Table 4.2.11: Mean Total FBACA Scores Age and Sex wise

Age Boys Girls Total
<9 71.0848.26 (13) 68.508.9 (10) 69.968.45 (23)
9-9.11 | 67.23#8.65(39) | 73.716.88 (41)*** | 70.5548.40 (80)

10-10.11| 69.55+7.65 (88) 70.66%.46 (53) 69.96+%.57 (141)
11-11.11| 69.9549.0 (83) 72.33%.62 (54) 70.898.54 (137)
12-12.11| 71.27+7.22 (66) 70.39.26 (33) 70.95%.92 (99)
13-13.11] 70.9848.88 (52)* | 65.698.84(26) 69.229.16 (78)
14-14.11| 68.7748.74 (31) 67.779.14 (13) 68.488.77 (44)
15-15.11] 69.849.27 (10) 69.1132.75 (9) | 69.4730.74 (19)
16-16.11| 71.045.24 (5)* 55.040 (1) 68.338.04 (6)

>17 77.041.41(2) 72.044.24 (2) 74.53.87 (4)

*significant at p<0.05
***sjignificant at p<0.005
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Subjects living in a nuclear family had highest total FBACAres. There was no significant
association between the types of family and the total FBACAescof the subjects. Smaller
families had higher Total FBACA scores. Subjects living fiaraily with less than 5 members
had a mean total score of 70.52 while the subjects with more theqjual to 5 members in their
family had a score of 69.65 (Table 4.2.12).

Subjects with a per capita income of < Rs 5000 had higher scorethéianounterparts with
higher per capita income (71.1 and 69.3).This difference was found tonlifecaig between the
two groups (p<0.01).However, the association between the PCI and FBA&GAsS was not
significant as revealed by analysis of variance (ANOVA).

Children of well educated parents (Graduate or above) had higher FBACA asa@spared to
others. However, the difference between the two groups was noicaghifWorking status of
the mother had a positive effect on the total FBACA scores. @hildf working mothers had
higher FBACA scores as compared to the children whose mothershagsewives (71.71 and
70.03). The difference in the two groups based on mother's occupation wagyméitant
(Table 4.2.12).

Ovo-vegetarians had the highest total FBACA scores althougtifteeence between the groups

was not significant.
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Table 4.2.12: Socio economic parameters and Mean Total FBACA Scores

Socio Economic Mean  value /
Parameter (N=631) FBACA e

F’ value

Score

Religion
Hindu (595) 70.19+8.40
Muslim (10) 71.70+8.56 ‘£ 143
Sikh (16) 67.69+7.95 '
Christian (10) 72.8+5.03
Type of Family
Joint (63) 68.94+7.96 ‘B 176
Nuclear(459) 70.57+8.33 '
Extended(109) 69.34+8.58
Family Size
> 5 members(234) 69.65+8.2 ‘t-1.27
<5 members (397) 70.52+8.43
Per Capita Income
< Rs. 5000 (321) 71.1+8.28 ‘t'-2.78
> Rs. 5000 (310) 69.26+8.33
Father’s Education
Graduate or above (352)| 70.55+8.67 v-1.19
Intermediate/ Diploma or| 69.75+7.92 '
below (279)
Mother’s Education
Bachelor degree or above70.83+8.03
(251) 69.78+8.55 ‘- 1.54
Intermediate/ Diploma or
below (380)
Mother’'s Occupation
Housewife (568) 70.03+8.44 | t'—1.51
Working (62) 71.71+.42
DietaryHabits
Vegetarian (358) 70.0848.07
Non-Vegetarian (196) | 70.1848.88 | 'F' —0.24
Ovo-Vegetarian (77) 70.8148.29
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Assessment of the Quality of Dietary and Physical Activity Practices

More females than males had a good dietary and activityiggaciccording to FBACA (13%
v/s 8%). However most of the subjects i.e. 86% boys and 90% girls needed improvetineint i
habits. A very small percentage of subjects followed poor dietadyphysical activity practices
(Table 4.2.13).

Figure (4.2.11) shows an age wise analysis of the overall qualjyacfices followed by the
subjects. None of the subjects above 16 years of age followed gody puedtices. Similarly

none of them below 9 years and above 15 years had poor dietary and pcéetiiyes. Eighty

five to 100 % of the subjects needed improvement in their practices at all ages.

Mean Total FBACA Scores and the Nutritional Status of the Subjects.

On comparing the total scores with the nutritional status no signifidifference between the
undernourished and normal subjects was observed. However the total FRA@S $or the
undernourished subjects were lower than their well nourished counterparts (Table 4.2.14).
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Table 4.2.13: Quality of diet and physical activity practices of the study subjex

Quality of Practices | Boys Girls Total
Good 8.2(32) 12.8(31) 10 (63)
Need Improvement | 86.4 (209)| 90.2 (351) 88.7(560
Poor 0.8 (2) 1.5(6) 1.3(8)

Table 4.2.14: Total FBACA score according to the nutritional status

Nutritional | Total FBACA ‘'
Status scores value
Mean+SD
WAZ
<-2SD 69.036.69 0.78
>-2 SD 70.25 +8.42
HAZ
<-2SD 69.33 + 9.65 0.40
>-2 SD 70.21 £8.32
BAZ
<-2SD 69.40 + 8.49 0.80
>-2 SD 70.29 +8.33
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Figure 4.2.11: Quality of Practices as per FBACA Scores (N=631)
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Individual component scores

Breakfast consumption received a high score (4.6) although the btatias did not get good
scores (2.15) as most of the subjects had a habit of having mylkasridreakfast. Mid morning
scores were quite high indicating a regular consumption of food dewegs (4.53). Higher mid
morning item scores (4.14) indicate the foods eaten were alsthyhealtmost of the subjects
used to carry “roti —sabji” in tiffin. Lunch (tiffin) scores (4.@ere also high thus most of the
subjects consumed foods brought from home during recess (Table 4.2.15).

The highest individual scores were for vegetable consumption (4.9)atimgica regular
consumption by the subjects on almost all the days. However vegetable consuraptiughest
for roots and tubers(4.33) followed by other vegetables (3.71). Fruitroptism (4.81) was also
reported to be quite high.

Higher evening snack consumption score (4.08) indicated a regularoh&laiving some food
item in evenings but lower scores for evening snack items (Bd@yssunhealthy foods being
consumed as snacks.

An average outside food score (3.02) indicates that the subjectaeteire a regular habit of
consuming outside food. A good water intake score indicates sairyfacater intake by the
subjects.

Playtime score of 2.68 shows, that average time for play wasebéet80-50 minutes daily.
Leisure time score(2.34) implies that on an average leisurentaadetween %2to 1% hour daily
whereas study time (2.05) daily was between 8-10 hours including 5 hours of school time.
There was no significant difference in the mean individual FBACA componergssof both the

Sexes.
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Table 4.2.15: Mean FBACA component score

FBACA Components Mean Score (Mean €D) SM ax
core
Boys Girls Total
(N= 389) (N=242) (N=631)
Breakfast 4.66+1.08 | 4.54.43 464123 | 5
Consumption
Breakfast Item 2.14+1.41 2.16 1.45 2.15+#.43 5
Mid Morning 4.44 1.45 4.66 +1.14 453 1.34 5
Mid Morning Item 4.05+1.68 4.291.47 4.14+1.61 5
Carry Lunch 4.3 #1.59 4.33 .57 4.31 £.58 5
Vegetables 4.9 40.59 4.89 0.66 4.9 0.62 5
Green Leafy 3.24+1.86| 3.104.80 | 3.18%84 | 5
Vegetables
Yellow and orange Veg| 2.44 +1.98 2.15 1.87 2.33 +1.94 5
Roots and Tubers 4.25+1.27 4.48 1.03 4.33 .19 5
Other Vegetables 3.59 #1.56 3.914.48 3.71 4.54 5
Fruit Consumption 4,77 +0.71 4.89 40.48 4.81 10.63 5
Any fruit 2.71 ¥1.88 2.61 .95 2.67 191 5
Local fruits 2.86 +1.95 3.10 1.97 2.95 1.96 5
Evening Snack 3.094.69 | 421452 | 4.08+.63 5
Consumption
Evening Snack Item 1.01 .57 0.94.5 0.97 4.54 5
Outside Food
Consumption 3.07 #.57 3.05+4.55 3.06 +1.56 5
Water intake 4,29 +1.01 4.37 1.01 4.32 4.01 5
Playtime 2.66 +1.54 2.71 1.60 2.68 1.56 5
Leisure time 2.44 11.45 2.19 1.46 2.34 1.46 5
Study time 2.05 #1.84 2.05 1.9 2.05 4.86 5
Total Score 69.948.3 70.618.45 70.28.35 100
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Socio Economic Status and Mean FBACA Individual Component Scores

SES parameters having significant effects on Mean FBACA individoimponent scores are
discussed below. Analysis of variance shows a significant effeaeligion on the other
vegetable scores and the play score of the subjects (p<0.05). Consuohitber vegetables
was highest amongst Christians followed by Hindus. Play seasdowest among Sikh subjects
(2.75) while it was highest among Christians (4.5) (Figure 4.2.12).

A comparison between the type of family and individual component scewvealed that roots
and tubers score was significantly higher in nuclear familiesoagpared to joint (p<0.001) or
extended (p<0.05) families (Figure 4.2.13). Other vegetables sdooh \mcludes vegetables
like ladyfinger, brinjal, cauliflower etc. was significantlygher in nuclear families as compared
to joint families (p<0.05). Joint and extended families did not havefisgmi differences
between the scores. A comparison between nuclear and extendedsfammiwes significantly
higher score(p<0.05) for GLV, evening snack and evening snack itehe inuclear families
while the extended families had significantly higher scoresafoy fruit (Seasonal fruits)
(p<0.05) and study time (p<0.05).

Analysis of variance reflected a significant effect of tigge of family on roots and tubers
(p<0.001), other vegetables (p<0.05) and evening snack item (p<0.05) scores.

Roots and tubers (p<0.05) and evening shack (p<0.01) scores werecaityifinigher in
families with less than 5 members (Figure 4.2.14).

Per capita income was significantly and positively correlatednid morning item, Yellow
orange vegetables and study scores of the subjects (p<0.05).Indepéndst also showed a
significant difference between the two income groups in relabomitd morning item score
(p<0.05) (Figure 4.2.15).

A significant difference was observed in terms of mid morning iseore amongst the groups
based on the education level of parents. Thus, it indicates higheriedumfaparents helps in
developing healthier habits in children. Play score was negatissgciated with parents

education although, the difference was not significant (Figure 4.2.16 and 4.2.17).
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Figure 4.2.12: Mean FBACA Components Score and Religion
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Figure 4.2.13: Mean FBACA Component Scores and Type of Family
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Figure 4.2.14: Mean FBACA Components Scores and Family Size
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Figure 4.2.16: Mean FBACA Component Scores and Father’'s Education
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Figure 4.2.17: Mean FBACA Component Scores and Mother’'s Education
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Green leafy vegetable (GLV) scores were significantightir amongst children of working
mothers (p<0.05) (Figure 4.2.18). Outside food score was significantlyrhighegetarians as
compared to non-vegetarians. Breakfast score which indicatesrefeeficy of breakfast
consumption was significantly higher in ovo-vegetarians as comparedggiarians or non-
vegetarians. Evening snhack item score was significantly higheva-vegetarians than in non-
vegetarians (Figure 4.2.19). Thus, the overall scenario showed bett¢y guadtices regarding
outside food consumption, breakfast consumption and healthy evening snack consumption

amongst ovo-vegetarians, followed by vegetarians.

Frequencies of Individual FBACA component scores

Figure 4.2.20 shows the scatter plot for the frequencies of variowsdunali component scores.
Breakfast consumption was reported by 87% girls and 88% boys5odays/ week. Forty six
percent boys and 36% girls consumed tea/coffee along with biscuitsefakfast while 26%
boys and 29% girls consumed milk with biscuit fob days.

Mid morning food consumption was reported by 84% and 88% boys and girlstresiyefor >

5 days during the last 7 days. Around three fourths of boys andcgitaimed Cereals along
with vegetable or pulses or milk as mid morning food item. Thida@xs a high mean for mid
morning item score.

Ninety six percent subjects reported vegetable consumptiorbfdeys. Majority of the subjects
consumed roots and tubers for 5 or more days. A regular consumptioell@i/ yorange
vegetables was reported by nearly 40% of the subjects. As higd%sgirls and 88% boys
reported fruit consumption for & days in the past week whereas local or seasonal fruit
consumption was less.

Around 70% subjects consumed evening snacks for 5 or more days. Zeravasogé/en to
65% boys and 62% girls for evening snack item which means that¢ ghdgects were
consuming unhealthy foods like fried foods, namkeen, farsan, bakely étemas snacks in the
evenings for >5 days. Forty six percent girls and 50% boys reported outsidectowmlimption
for 4 or more days. This score mainly included foods eaten by ihdhe canteen, outside
school, after tuition classes or with friends and family outsidentiuse. Eighty one percent of

the subjected reported of carrying tiffin to school. Water intake®ftasses per day was
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Figure 4.2.18: Mean FBACA Component Scores and Mother’'s Occupation
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Figure 4.2.20: Scatter plot showing FBACA scores for Individual Components
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reported by 64% girls and 58% boys. Nearly 7% of the subjects had weake_<4 glasses per
day. More than half of the subjects played for 40 minutes enitaile one third of the subjects
played for 50 minutes or more daily.

Around 35% of the subjects reported their leisure time to be betwdenl’aour daily which
included mostly TV viewing, computer or video games. Leisure tim2 loburs or more was
reported by 14% boys and 19 % girls on a daily basis (Figure 4.2.20).

Thirty six percent subjects reported to be studying for 11 or imowes daily. This study time
includes their 5 hours of school. Six to seven hours of study timeepasged by 11% boys and

15% girls. This explains the low overall mean study time score.

Psychometric properties of HEIA and FBACA evaluated

Validity

Content Validity

Content Validity examines qualitatively the extent to which an index regieetiee variety of
attributes that make up diet quality in case of HEIA and the quality of practicasarot
FBACA.

The key recommendations applicable to adolescents were used fietaryDguidelines for
Indians- 2010’. These recommendations are linked to related componentslfofaRidE are
shown in Table 4.2.16. All the components that relate to diet quadityefiected in HEIA and
some in FBACA. By design HEIA does not cover physical actilibdy weight management,
water intake, food safety, cooking methods and healthy eating habf€A-on the other hand
alongwith dietary habits covers physical activity and water intake.

Construct and Criterion Validity
Construct and criterion validity measure how well the index measures diey guasitis done in

four different ways.

The HEIA scores for the four sets of menus for adolescents (}2drS) were quite high as
shown in Table 4.2.17. The scores based on balanced diets for adolesaaalinga¢o portion
sizes were the highest as these plans were used to formidtde Fhe HEIA score for the

sample diet plan for boys by ‘Dietary guidelines for Indians’ (ICMR, 20103,lax& as the total

251



Table 4.2.16: HEIA / FBACA Components mapped to Dietary Guidelines for Idians

Dietary Guidelines — Key HEIA/ FBACA
: Comment
recommendations Components
Eat variety of foods to| HEIA Components HEIA assesses intake of all the fo
ensure a balanced digtt  Total Grains _ groups. It also includes ‘Variety' t
» Total pulse/meat, fish | angyre use of all major foods in the d
and poultry

» Total vegetables

e Total green, yellow and
orange vegetables

» Total fruits

SOFAAS component covers all ti
additional calories consumed in the fo
of extra sugar and fat.

et.
ne
rm

*  Total Milk

* Total oil

» Total Sugar

* Variety

« SOFAAS

FBACA Components FBACA assesses the frequency |of

* Breakfastitem various dietary practices and ensures a

) \'\;'('a‘;gt‘;g?e”;g item variety of foods are consumed. Evening
snack, mid morning food item and

» Green leafy vegetables

e Yellow and orange
vegetables

* Roots and tubers

e Other Vegetables

*  Fruits

e Any fruit

» Seasonal fruit

» Evening snack Item

outside food consumption takes in
account the healthy and unhealt
practices.

to
hy

Eat plenty of
vegetables and fruits

HEIA Components

» Total vegetables

e Total green, yellow and
orange vegetables

» Total fruits

FBACA Components

e Vegetables

» Green leafy vegetables

* Yellow and orange
vegetables

* Roots and tubers

» Other Vegetables

e Fruits

e Any fruit

» Seasonal fruit

These components cover t
recommended intakes for vegetables

fruits for HEIA and their frequencies fq
FBACA.

he
and
]g

Ensure moderate use
of edible oils and

animal foods and very*

less use of ghee/
butter/ vanaspati

e Total oil
SOFAAS

A score of 8 is given to total 0
component meeting the requireme
whereas a score of 10 is given to an int
of 20% less than the requirement.
Additional fat intakes apart from edible ¢
are counted as SOFAAS.

Higher intakes results in lower scores

il
nts
ake

D

for

total oil and SOFAAS components.
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Table 4.2.16 : HEIA / FBACA Components mapped to Dietary Guidelinesof Indians (contd.)

Dietary Guidelines — Key

recommendations

HEIA/ FBACA
Components

Comment

Overeating should be
avoided to prevent
overweight and
obesity

HEIA/ FBACA do not measure energy

intakes because it assesses quality r3
than quantity. Also higher Scores th

requirements for Total oil, Total Sugar

and SOFAAS results in lower scorg
Consumption of unhealthy fooc
frequently also leads to lower FBAC
scores.

Exercise regularly ang
be physically active to
maintain ideal body
weight

FBACA Components
e Playtime

» Leisure time

e Study time

HEIA does not include physical activit
Measures of physical activity can
used along with HEIA. FBACA
measures the frequency of varig
activities as per the guidelines for Indi
Adolescents.

Ensure the use of safe

and clean foods

By design HEIA/ FBACA do not
address food safety.

Practice right cooking
methods and healthy
eating habits

HEIA / FBACA do not include health
eating habits and methods of cooking.

Drink plenty of water

and take beverages in .

moderation

FBACA Components
Water intake

HEIA does not cover water intake.
FBACA covers water intakes as water
intake score.

ther
an

S,
IS
A

Minimize the use of
processed foods rich i
salt, sugar and fats

HEIA Components

n* Total Oil

e Total Sugar

* SOFAAS

FBACA Components

* Breakfast item

e Mid morning food item
» Evening Snack item

Higher intakes of the mentione
components yield a lower score th

2d
us

discouraging the use of higher amounts

of fats and sugars. Freque
consumption of unhealthy foods leads
a lower FBACA scores. By desig

HEIA / FBACA do not cover salt intake.

nt
to
n
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Table 4.2.17: Quality of sample diets as per HEIA

Components | Balanced Balanced| Sample Sample
Diet Diet Diet Plan | Diet Plan
(NIN) (NIN) (NIN) (NIN)
Boys (13-| Girls Boys (13- Girls
15y) (13-15y) 15y) (13-15y)
Total Grains 10 10 8 9
Total pulse/Meat 10 10 8 10
Fish & Poultry
Total Vegetables 5 5 5 5
Total Green, 5 5 5 5
Yellow & Orange
vegetables
Total Fruits 10 10 10 10
Total Milk 10 10 10 10
Total Oil 8 8 9 10
Total Sugar 10 10 7 10
Variety 10 10 10 10
SOFAAS 20 20 20 20
Total Score 98 98 92 99
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Table 4.2.18: Mean Total HEIA and individual component score according to the

Nutritional Status

Score (Mean +SE)
Components Undernourished Well nourished
(N=24) (N=454)
Total Grains 6.31+0.3 6.64+0.09
Total pulse /Meat , 6.71+0.68 5.85+40.13
Fish & Poultry
Total Vegetables 1.6940.24 2.67+0.06***
Total Green, Yellow 0.21+0.12 0.5140.04
& Orange vegetables
Total Fruits 0.97+0.43 1.0140.11
Total Milk 2.04+0.45 3.73+0.09***
Total Oil 9.67+0.17 9.47+40.04
Total Sugar 9.68+0.19 9.8140.03
Variety 3.28+0.31 4.0340.08*
SOFAAS 19.83+0.12 19.7840.05
Total Score 60.39+0.97 63.5+40.24***

*significant at p<0.05
***significant at p<0.005
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The correlations between each of the HEIA component scores and energy intsi@aren
Table 4.2.19.The components with the highest positive correlations with energy weaiitkthe
score (0.5) and the variety score (0.35). The component scores with the highegénegati
correlation were the SOFAAS score (-.41) and the oil score (-.35). HEIAbdasoauncouple
diet quality with diet quantity which can be seen by the low correlations aftédeand
component scores with energy.

FBACA Component scores and their correlations are shown in Téh04As expected the
individual components had very low correlations with energy. Eleven & obmponents had
negative correlations with energy intakes. The highest positivelatoore was observed for
Lunch score (0.11) with energy. Correlation of Total FBACA scwiés energy was very low
(-0.02) indicating independence of FBACA from energy intakes.

The scree plot from the Principal Component Analysis (PCA) shawadnultiple factors form
HEIA. The plot shows the amount of variance each principal componenttor tntributes.
Around 69% of the variance is explained by the first five component8G@idcby the first eight
components. The optimal number of factors is the place where thefoums a flat horizontal
line. Figure 4.2.21 shows that the flat line appears between six and eight factors.

Another way of finding out the number of factors is an Eigenvalugtgréhan 1. The scree plot
shows that at least five factors are there in HEIA witleiglue more than 1. Thus, the PCA
showed that no single linear combination of components of HEIA accoumted dignificant
proportion of the covariation in dietary patterns of the subjects.

Figure 4.2.22 shows the scree plot for PCA of FBACA and it wasdfdlat multiple factors
underlie FBACA. About 63% of the variance is shown by the first eightponents of FBACA.
The flat line appears between eight and seventeen components.

The scree plot reveals that there are at least 8 facttrsewgenvalue more than 1. Therefore it
was estimated that no single linear combination of components of ABa#Counted for a
significant proportion of the covariation in the dietary and physacavity practices of the

subjects in the present study.
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Table 4.2.19: Correlations of 3-day HEIA component and total score and energy intake

Total Total
Component C;r ot.al /I\[jllg:f, Total Yces‘lrlg\?vn& Tot_al To_tal Tot.al Total Variety | SOFAAS Total | Energy
rains . Vegetables Fruits Milk Qil Sugar Score | Intake

Fish & Orange
Poultry vegetables

Total Grains 1

Total pulse /Meat, | -0.02 1

Fish & Poultry

Total Vegetables 0.11* -0.25% | 1

Total Green, 0.11* 0.01 0.2** 1

Yellow & Orange

vegetables

Total Fruits -0.09* -0.12** | -0.00 -0.01 1

Total Milk 0.08 -0.17** | 0.24** 0.05 0.08 1

Total Oil -0.17** | -0.14** | 0.06 0.09* -0.11* | -0.12*| 1

Total Sugar 0.06 0.08 -0.15 0.01 -.28**| -0.03 0.06 1

Variety -0.09* 0.12* | 0.30* 0.08 0.25** | 0.43* | -0.21* | -004 1

SOFAAS -0.18** | -0.02 -0.06 -0.23** -0.01 0.01 0.05 0.00| 06. 1

Total Score -0.13** | -0.02** | 0.14** 0.11* -0.05 0.12* -0.24** | -8 0.44* | -0.10* 1

Energy Intake 0.19* | 0.10* 0.29** 0.22** 0.13* | 0.50** | -0.35** | -002 0.32** | -0.41* 0.44* | 1

*significant at 0.05 level (2- tailed)
**significant at 0.01level (2- tailed)
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Table 4.2.20: Correlations of 7-day FBACA components and total score

Compo 1 5 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 Total
nent Score
1 1

2 0.33 1

3 0.09 0.5 1

4 0.04 0.12 | 0.72 1

5 0.004 005| 004 | 014 | 1

6 0.09 0.15 | 0.08 0.16 | 0.25 | 1

7 0.10 0.05 | 0.13 0.11 | 0.19 | 0.38 1

8 -0.03 0.01| 0.04 0.06{ 0.32 | 0.07 0.10 1

9 0.09 0.08| 0.05 [ 0.13 | 0.21 | 0.18 0.20 0.21 1

10 0.02 -.04 0.05 0.03] -.03 -.05 0.07 0.07 0.04 1

11 0.04 -.04 0.01 0.04| -.03 -.01 0.06 0.02 -.04 0.12 1

12 -0.6 .04 -.01 -.04 .01 -.01 -.07 .02 0.03 0.33 -.8 1

13 -.13 -.03 -.01 -.02 -.03 0.07 0.04 0.01 0.03 0.0] -.09 .08 1

14 0.06 -.01 -.02 -.03 0.04 -.04 -.01 -.02 -.03] 0.0] 0.20 -.19 -.62 1

15 0.02 -.05 .000 0.02] 0.0§ 0.01 -.004 .05 -.01 -.01 .090 | -.10 -.19 0.25 1

16 -.06 -.04 -.06 -.12 -.02 -.02 -.13 -.01 -.01 -01 | -.11 0.13 0.17 -.13 .01 1

17 -.06 .03 -.02 .02 -.00 0.00 -.05 0.03 -.04] -.01 7-0| .05 .10 -.06 .04 -.001 1

18 .02 .02 .06 .06 .05 .001 .02 .004 -.02 -.01 .03 2-0{ 0.11 -.06 0.01 0.07 0.19 1

19 -.01 .00 -.00 .02 -.03 -.012 -.04 -.02 -.03 -.02 07-. .04 -.04 .01 -.01 .02 =12 -.33 1

20 .02 .01 -.01 -.02 -.08 -.04 -.05 -.06 -.04 -.0]1] .06| -.08 -.03 -.03 -.05 -.01 -.16 -.15 .19 1

Total .27 31 .40 .45 .33 .55 .54 .35 .45 .24 .09 .03 0.11 .05 0.20 0.12 0.09 0.18 0.11 0.16 1
Score

Energy | -.03 -.02 -.07 -.01 -.08 -.001 -.03 -.003 .001 .03| .08 -.03 .06 -.05 .01 11 .05 .01 .01 -.02 .01

Significant at p<0.005

Significant at p<0.01

Sigigant at p<0.05
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Figure

4.2.21: Scree plot — Principal Component Analysis of HEIA
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Figure

4.2.22: Scree plot — Principal Component Analysis of FBACA
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Reliability
Test retest and inter-rater reliability is the most widelgognized forms of reliability. HEIA or

FBACA were developed to be identical for identical diets ortpres that are recalled, recorded
and coded the same way. The test retest measurement et aase could be attributed to
respondent recall or data collection and processing. Inter-raiiligl was not needed as no
judgment was required for scoring. Thus, these two reliabilities werecperf

Cronbach’s coefficient alpha is a measure of internal consisignag index (Refer Methods
and Materials) For HEIA, the Cronbach’s coefficient alpha is-0.017#@reBACA it was 0.17.
The Cronbach’s Alpha was expected to be low because diet quatitypven to be a complex
and multidimensional construct. Also because there is no consistemjividuals meeting all
the dietary standards used to assess diet quality. Therefamaintonsistency was not a
necessary characteristic of HEIA or FBACA.

The component score most highly correlated with the total HEb#eswere variety (0.44) other
positively correlated components were vegetables (0.14 and 0.11) dn@rhi). Six of the
component scores had low negative correlations with the total score rangin@2¢on-.02.

The component score most highly correlated with the total FBAf#esvas Vegetables (0.55).
None of the component score was negatively correlated to the torsCA-Bscore. The

correlations of the components ranged from 0.02 to 0.55.
Key Findings

» Healthy Eating Index for Adolescents (HEIA) in the Indian context waslolese using
‘Dietary Guidelines for Indians - A Manual'. HEIA consisted of 10 dietary corapts.

 Mean Total HEIA scores were found to be 63.5342, mean total HEIA scores were
higher for males than females. The highest mean total HEIA scorestvi@gears of
age.

* Religion, type of family, family size, per capita income and parent’satiduncaffected
mean HEIA scores.

* Mean total HEIA scores were significantly affected by the dietabitdaf the subjects.
Vegetarians had highest scores followed by non-vegetarians and ovo-vegetarians

* Most of the subjects were in the ‘need improvement’ category. None of the subgects ha

‘good’ dietary quality.
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» WAZ scores and HAZ scores were significantly associated with the maehREiA
scores.

» Highest scores were obtained for SOFAAS, Total Oil and TotakSugdicating
healthier dietary habits.

» Food Behaviour and Activity Checklist for Adolescents (FBACA) was developed with 20
dietary and physical activity practices.

* Mean FBACA scores were found to be 70.8)35 and were higher for girls than boys.

* Mean FBACA scores were significantly higher in girls at 9 yeaegefwhile it was
significantly higher in boys as compared to girls at 13 and 16 years of age.

* Most of the subjects (89%) were in the ‘need improvement’ category while around 10%
subjects had good dietary and physical activity practices as per the FBAGS.S

» Socio economic parameters did not have any significant effect on the FBAGA.scor

» Highest scores for individual FBACA components were for vegetable consumption
followed by fruits and breakfast consumption.

» HEIA and FBACA were found to be valid and reliable tools for measuring dietaliyyqua

and for measuring the quality of dietary and physical activities respBcti

Discussion
As tools similar to HEIA and FBACA have not been developed in Inbd&gdiscussion would

mainly be based on studies carried out in other countries. Mean HEBRCA scores were
higher for boys than girls in the present study. Females hadrmgden HEI scores as compared
to males as shown by CNPP surveys (Kennedy et al, 1995; Bowman BEg®&js et al, 2002;
Guethner et al, 2011; Lin, 2005). This can be explained by a higher oftakérients by boys as
compared to girls in the present study.

The mean scores were almost consistent or increased betwesyeshef 9 to 12 years and then
decreased as age advanced. This can be explained by lowernaotdant intakes by these
groups (as discussed in Phase I). CNPP surveys indicate the ligbest were obtained by
children and as age advanced the mean total HEI scores declined (Kehakdy©95; Bowman,
1998; Basiotis et al, 2002).

Various socio demographic factors have shown an influence on the $tielas in the present

study. CNPP survey conducted in 2005 has shown that although the meatdi#éd were
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higher for higher income group subjects but the difference foundheatasignificant (Guenther,
2008). This supports the findings of the present study where subjelstperitapita income of
Rs. 5000 or more had higher HEIA scores. Lin (2005) also reported safjmficant difference
between the mean HEI scores of school age children with regards to income level.

CNPP survey considered education level and found mean HEI scoreshighlee in well
educated subjects (Kennedy et al, 1995; Bowman, 1998; Basiotj260ad). The present study
took education level of the parents into consideration and reported leidhestion of parents
had positive effects on the mean HEIA scores of the subjectsatmuenay be a predictor of
people’s ability to translate nutrition guidance information into belitgtary practices (Variyam
et al, 1998).

Mean component scores were found to be highest for SOFAAS (19.8 out fufll@@ed by
Total sugar (9.8) and Total oil (9.5) amongst the subjects in therpretsidy. The lowest scores
were reported for fruits in the present study. However, USDépsrt of HEI 89-90, 94-96, 99-
00 shows the highest scores for Cholesterol and lowest scorésiiter(Table 4.2.21). The
reason for this could be that the SOFAAS component was added t&the 2005 (Guenther et
al,2007) previously components like saturated Fat and cholesterol wdrenUsEl since 1989
(Kennedy et al, 1995).

HEI was revised in 2005 and the highest component scores were 10/médaioand beans and
5/ 5 for total grains. However, the lowest scores were 1/5 fool®/grains (Ervin B, 2011).
FBACA was developed for the adolescents in the present study bageslfeguency of dietary
and physical activity practices in the past week. FBACA was found to bedaawalireliable tool
in assessing the quality of practices followed by the subjegtsding diet and physical activity.
However, similar checklists have not been developed in India. Blackbatr{2806) developed
a Food Behaviour Checklist (FBC) for fruits and vegetables consumjtiovgs evaluated
among ethnically diverse women in the Food Stamp Nutrition EducatiomaPrdggSNEP) and
Expanded Food and Nutrition Education Program (EFNEP). FBC was foundatwddel and
reliable indicator of fruit and vegetable intakes.
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Table 4.2.21: Comparison of Total HEI scores, highest and lowest component scores v/
HEIA scores present study

Study/ Mean Total HEI Scores Highest Lowest
Yea>r/ Author/ Place Males | Eemales Total Component Components
Score / 10 Score / 10
1.01
Present Total Fruits
Study, Valfl‘é?aara' 63.4 | 632 | 63.3| 19.8 SOFAASY and 0.5 Total
2013 G/Y/on
Veg**
Tgé; Kennedy et al, 62 65.6 63.8 7.9 4.0
' USA ' ' Cholesterol Fruits
1995
HEI - 94 | Bowman et al, 3.9
196, 1998 USA 62.9 64.4 63.6 7.8 Cholesterq| Eruits
HEI-99- | Basiotis et al, 7.7 Cholesterol & 3.8
00, 2002 USA 632 645 | 638 Variety Fruits
HEI 10 Meat and 1
2005, Ervin B, USA | 54.8 60.3 57.2 Beans Whole
2011 5 Total Grains** grains**

*Maximum score 20

*Maximum Score 5

NG/Y/O — Green Yellow Orange vegstabl
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YHEI (Youth Healthy Eating Index) was developed by (Hurleyalet2009) for children and
adolescents. YHEI was an adaptation of HEI as it used FFQ (Feqdeficy questionnaires

instead of 24 hour recalls). Both HEI and YHEI were useful in predicting dietaliyyqua

In order to bring a change in the dietary practicesviérg important to assess their quality first.
Thus, HEIA and FBACA, developed in the present study should be used to assess the tiet quali
as well as the quality of practices being followed by adelets. This can be followed by

targeting various strategies for improvement in the practices.

264



Section 1l Planning, Development and Implementation of the Nutrition
Communication Program for Adolescents - Creating Healthy ad Active Learning

Kids (CHALK) Programme

Nutrition education has been defined as “any combination of educational sgaseg@mpanied
by environmental supports, designed to facilitate voluntary adoptioooadf ¢hoices and other
food and nutrition — related behaviours conducive to health and well- beimgpnugducation

is delivered through multiple venues and involves activities at theidudil, community, and

policy levels” (Contento IR, 2007).

Schools offer many opportunities to promote healthy dietary andqathyasitivity patterns for
children. The universality of school setting for gaining accesshilolren makes it highly
relevant to global efforts to combat the increasing public health probletine dbuble burden of

malnutrition.

WHO Information Series on School Health (1998) also justifiesdduésion to support school
based interventions among adolescents. Improving the nutritional statobaufl age children
and adolescents is an effective investment for the future gemeras well as for combating the
development of obesity and other nutrition related chronic diseasesN&vertheless schools

can be an important setting to address the problems of undernutrition and anaemia als

School based nutrition education is particularly important because 'dodaildren and

adolescents frequently decide what to eat, with little adult supervision (WHO, 2000)

School systems, if wisely used, can become a valuable “second iinotht2 battle against ill
health and under nutrition and could thus become a valuable adjunct to the coraldrealth

care system (Gopalan, 1993).
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Previous sections had shown the prevalence of dual burden of malnutritoog dhe study
subjects and a closer look into the dietary practices revealey fiasvs in practice. The mean
nutrient intakes were quite low amongst the subjects. HEIA and PB&A@luations (Phase II)
show that most of the subjects needed improvements in their dieth wdun be effectively

addressed by a well designed nutrition communication program for these subjects.

In all there were 478 subjects enrolled for Phase Ill. Based anptiesient knowledge, attitudes
and practices related to healthy foods and healthy eating,ydatdrphysical activity practices,
a nutrition communication programme (NCP)was developed to improve thecpsaof the
subjects. The NCP was termed idALK program — Creating Healthy And Active Learning
Kids.

Phase Ill covers the planning, development and implementation 6HAEK program aimed at

bringing about improvements in dietary practices followed by the subjects.

Formative Research for the development dfHALK Program

Subjects from two schools were allotted to the ExperimemigiGontrol group. Experimental
group (EG) consisted of 212 subjects, comprising 134 boys and 78 girls avtotal of 266

subjects constituted the Control Group with 166 boys and 100 girls. Figlileshows the age
and sexwise distribution of the subjects in both the groups. Meaafdbge subjects was 12.1
years and 11.3 years in the experimental and the control group reslyedtrespective of the

sex, most of the subjects were between the age group of 10-14 years.

Assessment of the knowledge levels regarding healthy eating darphysical activity
practices, followed dietary practices and food and nutrient intakes otie subjects

An evaluation of the knowledge levels regarding dietary practindsphysical activity was
carried out. In addition an assessment of the dietary and physical actaatices of the subjects
was done. Table 4.3.1 shows the knowledge levels of the study subjestallBubjects in the
experimental group had a higher knowledge level regarding varioussaspéealthy eating as

compared to the control group.
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Figure 4.3. 1. Age and Sexwise Distribution of the Study Subjects
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On the other hand, the subjects in the control group had significagtherhknowledge as
compared to the experimental group regarding the requirementsefdthy growth and

development. More than half (57%) of the subjects in the control gnodihalf (49%) of the

experimental group subjects considered breakfast as a very intpogal of the day, this again
was a significant difference among the groups. Knowledge ragafdnctions of food, food

groups, benefits of eating fruits / vegetables and appropriate wegghsignificantly higher in

the experimental subjects, yet the number of correct responsegmydsew. This indicates lack
of knowledge amongst most of the subjects in both the groups.

A significantly higher number of subjects in the experimegtaup chose the most healthy
choices out of the three options given, while, a significantly highenber of control group

subjects reported soft drinks and fast foods to be unhealthy.

Majority of subjects in both the groups (>90%) stated, physicaligcts very important for
them. An overview suggested a very low knowledge level regardintpyhéaods, healthy diet,

food groups, food pyramid, number of complete meals, appropriate weight etc.

Assessment of the Dietary Practices followed by the study subjeatsthe two groups

A recall of the past seven days was taken for the subjectslan twr assess their dietary and
physical activity practices. Table 4.3.2 shows the dietary pesctatiowed by the study subjects

in the two groups.

Breakfast, mid-morning food and vegetable consumption

Assessment reveals that although a high number of subjects refit&e&8% and CG 67%) of
having breakfast daily, the food items consumed for breakfastrva¢gatisfactory. Almost half
of the subjects in both groups reported only milk consumption for breakfaestioOrth of them

did report of consuming cereals along with milk for breakfast. @opson of breakfast on all 7

days was significantly higher in the experimental group than the control group.

Another significant observation between the experimental and contop gelated to mid-
morning food consumption in school revealed that a significant differesiveeen the groups.

This can be attributed to the fact that the control group had its eanteen facility while the
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experimental group school had no canteen facility; therefore, malse ;fubjects bought foods
from the local vendor during the recess time. The local vendor soldabégeuffs (a snack
item) and muffins. Though the choices were few, yet around 30p&steel an irregular mid-
morning food consumption indicating unhealthy eating practices in the expeiigrenia.

Daily vegetable consumption was reported to be high in both the groapgver, consumption

of green leafy vegetables and yellow or orange vegetables was very lowignbasia.

Evening snacks and outside food consumption

Regular evening snack consumption was significantly higher inathieat group. Consumption
of unhealthy foods as evening snacks was higher in the experirgemigl This difference was
however insignificant between the groups. Around half of the subpebisth groups reported

outside food consumption for < 2 days in the past week.

Assessment of the Daily Physical Activity Practices of the Study Subjec

Assessment of physical activity levels was carried out orstildy subjects. Playtime was the
total time in the past 24 hours spent on moderate and heavy estigitiainly games and
sports).It included the playtime in school as well as at homsutesitime was the total time
spent on leisurely activities like watching TV, video and computerega conversing on phone

etc. Studytime was the total time spent on studies, apart from 5 hours of scleool tim

Table 4.4.3 shows the physical activity practices of the subje@€ (2008) recommends 60
minutes or more of physical activity daily including modegatd heavy activity for adolescents.
National Sleep Foundation (2000) recommends a sleep time of 8.5 to 9.25 hiburrda
adolescents. Leisure time (mostly screen time) should bectegtto <2 hours / day (Misra et al,
2009). Together the above activities and 5 hours of school time account fdo 16.25 hours
per day. Thus, a study time of 3 hours or less (apart from the sthm)l was considered

suitable for the subjects.

Playtime was significantly higher in the control group with al&&f6 subjects in the control
group spending 60 minutes or more per day on playtime as againsh®lysubjects in the

experimental group.
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Table 4.3. 1 Assessment of the Knowledge Level of the Study Subjects intilve groups

Message content Percent Response (%) Chi
g EG CG Square
Awareness about (N=212) (N=266) Avls G
Growth and 104 (22) | 18.8(50)| 6.54%
development
Healthy food 8 (17) 6.4 (17) 0.47
Healthy eating
behaviours 4.2 (9) 3.8 (10) 0.07
Functions of food 15.6 (33 0.8 (2) 38.15*F*
Food groups 1.9 (4) 0 (0) 5.06*
Concept of complete 7.5 (16) 9.4 (25) 052
meals
Importance of .
breakfast 48.6 (103)| 57.9(154 411
Constituents of a
healthy breakfast 12.7 (27) 10.9 (29) 0.38
Benefits of eating
fruits and vegetables 4.7(10) 0.8(2) /.58
Healthy Food choiceg
 Group A 49.1 (104)| 25.2 (67) | 29.25***
e Group B 42.5(90) | 16.5(44) | 39.26***
 GroupC 57.1(121)| 36.8(98) | 19.46***
Food Pyramid 0.5(1) 0 (0) 1.26
Soft drinks — Bad for
Health 74.1 (157)| 86.8(231) 12.62*7
Fast foods- Bad for x
Health 73.6 (156)| 83.8(223) 7.55
Physicalactivity | g4 53 500)|  91.7 (244)  1.22
importance
Minimum level of
physical activity 39.2(83) 35 (93) 0.89
Prolonged TV
viewing affects -
Growth and 58.9 (126)| 47.4 (126) 6.89
Development
Physical education 67.9 (144) 54.9 (14B) 8.4
Appropriate weight 11.8 (25 0.4(1) 29.9%*7
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Table 4.3. 2: Assessment of the Dietary Practices followed by the subgent the two groups
for the past 7 days

Dietary Practices | Percent Response (%) Chi

Followed (reported EG CG Square
consumption) (N=212) | (N=266)

Breakfast

« Daily 88.2 (187)| 66.9 (178) | 29.62***

consumption

o Milk 46.2 (98) | 44.4 (118)| 0.17

+ Milk and cereals | 25.5(54) | 20.7 (55) | 1.54

Mid Morning food

+ Daily 68.4 (145)| 56 (149) | 7.64**

consumption

+ Cereal and veg 62.7 (133)| 46.2 (123) | 12.91***

« Cereal, pulse and

milk product 23.6 (50) 16.9 (45) 3.29

Vegetables

« Daily 87.7 (186)| 82.3 (219)| 2.66

consumption

» Green Leafy 26.4 (56) | 20.7 (55) | 2.18

Vegetables

+ Yellow and orange 15.6 (33) | 13.9(37) | 0.26

veg

Fruit 72.2(153)| 72.2(192) O

Evening Snack

« Daily consumption| 48.6 (103) | 59.4 (158) | 5.57*

* Namkeen and

Farsan<2 days 24.5(52) | 18 (48) 3

« Bakery items<2

days 12.7 (27) | 7.5 (20) 3.62

Outside Food 48.1 (102)| 50.4 (134) 0.24

(<2times per week)

Water Intake (>7 73.6 (156)| 82 (218) 4.86*

glasses/ day)

Table 4.3. 3:Assessment of the Physical Activity Practices followed byetsubjects in the
two groups daily

Practices Followed | Percent Response (%
Physical Activity Chi
i EG CG
Practices - ~ Square
(Reported/ Day) (N=212) | (N=266)
Playtime in school
and home 57.1(121) | 65.8 (175 3.8*
(> 60 minutes)
Leisure time
(<120 minutes) | 20-6 (192)| 89.5(238 0.16
Studytime*
(< 180 minutes) 458 (97) | 459(122 0

*Studytime excluding school time
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More than half of the subjects in both the groups were spending >ih8@ma day on studies.
This accounts for more than 8 hours as study time including the scihraol Aimost all the

subjects (90%) spent < 2 hours on leisurely activities. Thus, thisatedi@ need to increase
awareness amongst these children regarding required levely@itahactivities for them as

well as the benefits of the same.

Assessment of the Self-Perception of the study subjects in theotgroups

Self-perception of the subjects was assessed by showing thatu@ of 3 figures. The three
figures were of an ectomorphic (Tall and thin type), a mesphic (well-built bone structure
and well defined muscles type) and an endomorphic (large with rouhslofinbody type) body
structure. Table 4.3.4 shows more than half (61%) of the experimental irbjgets and about
one — third (36%) of the control group subjects believed themselvesetdimorphs. Of these
half of the subjects in the experimental group were actuallyrwedght while, the remaining
were normal. None of the subjects in the control group who percelveaiselves as
ectomorphic were actually underweight. On the other hand 45% patémem were either
overweight or obese. One-fourth of the subjects in the experimgmap who considered
themselves mesomorphic were underweight. However, almost the saraetage of subjects in
the control group was overweight or obese. Around 7% and 9% of the subjedtiei@hs
themselves as endomorphs in the experimental and control group redpe@f these 29% in
the experimental group were underweight while 13% of the subjedi® ioontrol group were

overweight.

Overall, 72% and 38% of the subjects had incorrect self-perceptioglation to their BMI for
age z scores, in the experimental and control group respectively.

Assessment of the Food and Nutrient intakes of the subjects in tBxperimental and
Control Group

Dietary intake analysis was carried out on all the subjedats) @24 hour recall method for 3
consecutive days and also through food frequency questionnaire of commiosiyned healthy

and unhealthy foods.
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Self-Perception % (n)

BMI Ectomorphic Mesomorphic Endomorphic
for Age EG CG EG CG EG CG
Zscore | (N=212) | (N=266) | (N=212) | (N=266) | (N=212) | (N=266)
<3 5 (6) 0 (0) 6(5) 0(0) 14.3 (1) 0(0)
<-2t0-3| 12.4(15) 0(0) 20.2 (17 0(0) 14.3(1 PO
2to<-1| 32.2(39) 0(0) 73.8 (62 0(0) 714 (5 00(
-1to<l | 50.4(61)| 54.7 (52) 0 (0) 75.5 (1141) 0(0)| 87.5(21)
1to <2 0(0) 33.7 (32) 0(0) 20.4 (30 0(0) 12.5 (3
>2 0(0) 11.6 (11) 0(0) 4.1 (6) 0(0) 0 (0)
Total | 57.1(121)| 35.7(95)| 39.6(84) 55.3(14F7)  7§3.3| 9 (24)

Table 4.3.4: Assessment of the Self Perception of the Study Subjectshie two groups
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Mean intakes of food groups by the subjects in the two groups

Table 4.3.5 shows mean intakes of the food groups of the subjects walgdups. Mean
intakes of fruits was very low in both the groups which can be atdbiat the low knowledge
level of the subjects regarding benefits of eating fruits and taklgs. Mean intakes of
vegetables, fruits and fat in the control group was lower thaexperimental group. However,
there was no significant difference observed in the mean intak&sodfgroups in the two

groups.

Mean nutrient intakes of the subjects in experimental and control grop

Mean nutrient intakes of the subjects were calculated over a pdr®da@donsecutive days. The
intakes presented in Table 4.3.6 are the means derived for variowentsufrom their 3 day
intakes. Mean intakes for energy, protein and iron were higher icotiteol group while mean
intakes for fat and calcium was higher in the experimental grouig.cbuld be attributed to a
slightly higher intake of milk in the experimental group. Howevker¢ was no significant

difference observed in the mean nutrient intakes of the subjects in both the groups.

Frequency of consumption of various healthy and unhealthy foods

Food frequency data revealed that consumption of pulses or legumesialy &éasis was
reported by around 65% subjects in both the groups. Approximately 85% sutgpotted
consumption of milk daily although as observed by the mean food groupsritakas less than
40% of the recommended amount. Consumption of green leafy vegetablekibyn [zasis was
reported by about 50% of the subjects. There was a significaetreditfe observed in the
consumption of fruits between the experimental and control group sulfjaigscan be related
to the knowledge levels of these subjects where a significderatite was observed in the
knowledge regarding benefits of eating fruits and vegetables (Table 4.3.7).

Another important observation was in relation to the consumption of sokisdit was observed
that the consumption of aerated drinks was significantly highdreircontrol group (7.9%) as
against 2.4% in the experimental group, even though there was acsigthyfihigher number of
subjects in the control group who reported soft drinks as bad for h&athr (assessment of
knowledge in this chapter previously). The main reason for this can lariteen facility which

was available in the control group. This is also a reason fah&hconsumption of fried foods
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in the control group. However, the difference foundbetween the control grmupxperimental

group was insignificant.

Around half of the subjects made healthy food choices in the exgmaimgroup, while the
subjects in the control group had significantly poor food choices whed &skelect foods from
different groups (shown previously in the knowledge part of this seditis)was reflected in
the high consumption of various accessories like jams, murabbas, chyticéles, papad etc.

along with food in the control group.

The presence of the canteen facility and poor food choices would haveespensible for the

significantly high consumption of sweets, chocolates, candies etc.

Selection of key messages and development of €idALK Programme
The key messages selected for the development of the nutrition wooation program
(CHALK Programme) are shown below. It included the topics about which thectsibpd less

information and to target towards healthy eating and physitaltacThe content was decided

on the basis of their previous knowledge as well as the requirements.

Key concepts for Nutrition Communication
» Correct concept of Growth and Development of Adolescents
» Healthy food (Balanced diet) and Healthy Eating Behaviours
* Functions of foods and various food groups
* Meal Patterns and Breakfast consumption
» Dietary guidelines and Food Pyramid
» Healthy food choices (outside as well as at home)
* Fruit consumption
» Fast foods and soft drinks consumption
* Physical Activity
* Appropriate weight

* Self-perception

Based on the above key concepts a nutrition communication strategylevaloped as
shown in the Table (4.3.8).
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Table 4.3. 5: Mean Intake of Food Groups of the study subjects in the two groups
Mean Food group intake ‘t
Food Groups (Meang+ SI:F))) value
EG (N=212) CG (N=266)
Total Grains 193.65+39.62 196.7944.44 | 0.87
Pulses/ legumes 38.688.41 38.3519.4 0.34
Vegetables 185.05400.29 175.8782.26 | 1.12
Fruits 19.28+39.86 13.8744.77 | 1.08
Milk 189.64+ 10.66 189.19303.51 | 0.09
Edible Oil 23.08+7.01 22.25.39 1.25
Sugar 11.7145.58 11.955.64 | 0.44

Table 4.3. 6: Mean Nutrient Intake of the study subjects in the two groups

Nutrients Mean Intake ‘t’
EG (N=212) CG (N=266) Value
Energy(Kcal) | 1473.27826.14| 1480.48312.41 0.30
Protein (@) 43.0741.14 43.87412.62 0.42
Fat (g) 47.6646.92 47.0514.86 0.33
Calcium(mg) 390.96426.02 385.96124.17 0.82
Iron (mg) 10.68+42.48 10.712.59 0.39

Table 4.3. 7. Assessment of Frequency of consumption of healthy and unhealthydso
(Daily) in the study subjects

Food items EG CG Chi
(N=212) (N=266) | square

Pulses 67.5 (143) 65 (173) | 0.31
Milk 87.7 (186) | 83.8(223) 1.45
Eggs 3.3(7) 4.1 (11) 0.23
Green Leafy Vegetables 53.8 (114) | 46.6 (124) 2.42
Yellow and orange
Vegetables 15.1 (32) 13.9(37)| 0.13
Other Vegetables 52.8 (112) | 48.9(130) 0.74
Roots and tubers 45.3 (96) 44,7 (119)] 0.01
Fruits 64.6 (137) | 42.9 (114) 22.41***
Butter 15.6 (33) 18 (48) 0.52
Ghee 55.7 (118) | 56.8 (151) 0.06
Fried Food 13.2(28) 18.8 (50) | 2.7
Baked Food 48.1 (102) 47 (125) | 0.06
Fast Food 8 (17) 7.1(19) 0.13
Accessories 37.3(79) 63.9 (170)] 33.56***
Fresh Fruit Juice 19.3 (41) 24.4(65)| 1.78
Tinned Fruit Juice 6.1(13) 9 (24) 1.38
Aerated Soft Drinks 2.4 (5) 7.9 (21) 7.03**
Non Aerated soft Drinks 3.8 (8) 4.9 (13) 0.35
Sweets, Chocolate, Candies 23.6 (50) 46.6 (124) 27.03**
and Ice creams

** significant at p<0.01

*** significant at p<0.001
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Table 4.3. 8: Nutrition Communication Strategy for the CHALK Program

Concept Content Approach Visual aids used
Growth and |+ Adolescence * Group » Poster
development |« Stages of Adolescence discussion + PowerPoint

Effect of adolescence on thes
children

Growth and development
during adolescence
Importance of nutrition

@ Audio visual
aids

presentation

Healthy » Balanced diet e Group * Poster
Foods and |« Hygienic habits discussion » PowerPoint
Healthy « Eating Habits  Audio visual presentation
eating Habits related to environment| aids * Puzzles
behaviours | while eating « Games « Video Clip
Functions of |+ Energy giving foods » Group * Poster
foods and |« Body building foods discussion » PowerPoint
various foods|e Protection from diseases Audio Visual aids| presentation
groups « Food groups Comic
Meal Pattern |« Concept of 4-6 meals a day |+ Group * Poster
and breakfastle Importance of daily breakfast| discussion * PowerPoint
consumption |« Kind of breakfast » Audio Visual presentation

+ Requirements of a healthy aids * Puzzle

breakfast
Dietary * Dietary guidelines » Group * Poster
guidelines |+ Food Pyramid discussion » PowerPoint
and food « Audio Visual presentation
pyramid aids
Healthy Food|e Healthy snacking options e Group * Poster
choices « Healthy choices from the food discussion * PowerPoint
groups * Audio Visual presentation
» Healthy change aids * Comic
* Involvement of
mothers
(Passive)

Fruit and » Advantages and amount * Group * PowerPoint
vegetable required daily discussion presentation

Consumption

* Audio Visual

aids
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Table 4.3. 9: Nutrition Communication Strategy for the CHALK Program (contd.)

Concept Content Approach Visual aids used
Fast foods |+ Examples * Group * Poster
and soft * Health implications discussion » PowerPoint
drinks + Audio Visual presentation
consumption aids
Physical » Types » Group  Poster
activity » Duration required discussion + PowerPoint
 Health advantages * Audio Visual presentation
« Physical activity pyramid aids
 Disadvantages of sedentary
activities
Appropriate |« Definition e Group « PowerPoint
weight « Importance discussion presentation
» Concept of BMI * Audio Visual
+ How to attain appropriate aids
weight
Self- » Body Types » Group » PowerPoint
Perception |« How it affects health discussion presentation
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Implementation of the CHALK program strategy in the school

In all 7 sessions were conducted covering all the conceptiedasubjects in the experimental
group, while the control group received no intervention. The sessiores cgaducted on a
weekly basis for boys and girls separately over a period 4frBonths. Various communication
methods like PowerPoint presentations, posters, puzzles and video elgssed to impart the
information. Each session was planned for 45 minutes. These wereeilloyvreinforcement
sessions, which were conducted fortnightly for a period of 2 months. Thagercement
sessions were mainly a recap of the above mentioned sessionswatlonguestions answer
session. The total time for the implementationCefALK program was six months. Average
attendance for each session was 12 — 16 girls and 25-28 boys. Thestealthengh not a part
of the intervention, were requested to attend the sessions a® ithgan a better understanding

of adolescence.

The detailed description of each session is shown below:

Session 1

* Information regarding adolescence, various stages of adolesdsmweadolescence
affects these children

* They were asked as to what do they think is important for growth and development

* Reasons were given to them as to why nutrition is important for them.

* What are healthy foods?
Session 2

* Small puzzle given to find out simple phrases like -
v Being physically active is fun and helps you feel good too.
v/ Balance what you eat with what you do.
v Eat a variety of fruit, vegetables and whole grain foods.
v

Balance each day with food and play.
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* Healthy Eating Habits
v Hygienic habits
v Eating habits
v Habits related to environment while ea
* Video related to proper hand washing method waws
Session 3
. Comic on transformation in dietary hakand consequences was shown to the sul
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* Functions of food were explained to the subjects along with the exaraplearious
foods
v" To provide energy to the body for sustenance, work & other activities.
v" To provide foods for building, maintenance & repair of body.

v' To protect us from various diseases.
Session 4

* Knowledge about the various food groups was dispersed
v Cereals Grains and products

Pulses and legumes

Milk and Milk Products

Vegetables and fruits

Fats and Sugars

AN N NN

Meat and products
v" Nuts and oilseeds
* Subjects were asked to name any three foods which they thought tiedpedo grow
well. Responses were noted down.

* Food Pyramid was introduced to the subjects
Session 5

» Concept of at least 4-6 meals per day was told.
* Importance of having breakfast daily, kind of breakfast to be consumedthand
requirements of a healthy breakfast were discussed.

* Puzzle showing common breakfast items.
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Unscramble the letters to come up with
breakfast foods. Write only one letter to a space.

(ARBDE

L.
~ RELACE )
&
KHESA
\_A_

TIFRU

OSTAT_ “',:-

\/\./

It's time to solve the Jumble phrase. Use the
letters in the circles in each word to fill the circles
below and discmrerthe jumble phrase.
NN s v’“\ \/ ~

b /\_. x_x, e

i
N

» Fast foods and its implications on health were explained to the students
* Problems arising due to consumption of aerated soft drinks were discussed.
» Healthy snacking options were given to the children.

» Subjects were asked to get one healthy recipe for breakfasteaing snack from their

mothers and discuss in the next session
Session 6

» Healthy recipes and their advantages were discussed in the class.

» Comic on why a healthy change is good was shown to children.
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» Physical activity — types, duration, ways and its health advantages wereéiscus

Session 7

» Concept of healthy physical activities was further strengttharsing a physical activity
pyramid.
. Disadvantages of sedentary activities like video games, comganees and television

watching were discussed.

At the end of the intervention programme, impact of@GhALK programme on the knowledge
and dietary practices of the subjects was carried out. The eebars presents the Phase IV of

the study - Impact evaluation of tielALK program.
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" Strength & Flexibilty
0 Push-ups/pulups
£ Mariad arts
0 Dancing
) Rope climbing

Recreatlonalacilis
(etlest 20 minutes) <=

O Volleyball O Kickball
C Baskoball O Rolay races

EVERYDAY

(83 often as possible)
Q' Play outside O Bathe your pet
O Take the stairs 0 Pick up your loys
oLy O Waklo e so0

O Help around the
m’m or yard O Golora walk

Discussion
Understanding the perceived needs and barriers to healthy diethayitur contribute to

develop appropriate educational programmes for the community (Nicklas et al, 1997).

Studies show that even though the knowledge of adolescents regardihg battig habits and
consumption of fruits and vegetables is low, their attitude towardsingaabout healthier eating

practices is favourable ( Reynolds et al , 1999; Beech rice, Meyers, Johnson aad, N289)

Interventions that cover nutrition, physical activity and overall theaducation have the
potential to improve lifestyle habits and influence the futuretheafl adolescents despite the

method of delivery (ADA, 2000).

School settings provide the most effective platform for nutrition &litut as the school children
serve as change agents by spreading the messagesge sel@gment of population (Lionis et al,
1991).

A meta-analysis revealed that school- based interventions ganmoviendietary and physical
activity behaviour in low and middle income countries and that 8 out @ité®entions had a

statistically significant effect on BMI (Verstraeten, 2012).
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Section IV: Assessing the Impact of Nutrition Communicabn Programme (CHALK

Programme) on the Dietary Practices of the Subjects

As can be observed, from the previous sections that the level of dagevlegarding healthy
food and healthy eating practices was low among the subjects. itiddutCommunication

Programme, th€HALK program, was developed, to impart nutrition education to these subjects
in order to improve their dietary practices, as discussed in RHa3de Major objective of
Phase IV was to assess the impact of GRRALK Programme on the dietary practices of the
subjects. To assess the impact of the nutrition communication prodedenwas obtained on
knowledge, attitudes and practices regarding healthy eating amstcahsctivity; dietary and
physical activity practices for past 7 days; food and nutrietdkes and frequency of
consumption of healthy and unhealthy foods. This section deals wifintlnegs of Phase IV.

Key findings of Phase Il are shown below:

Understanding the perceptions of the subjects regardinghealth, healthy food,
healthy eating habits, meal patterns and physical activity

Formative research was carried out to understand the perceptiohe etiltjects regarding
healthy food, healthy eating habits, meal consumption pattern, breakiastmption, food
pyramid, physical activity etc. A pre tested semi- struckupgestionnaire was used and the data

was collected by interview method.

Concept of growth and development, healthy food and healthy eating behaviaur
One-third subjects perceived either diet alone or any spéadit item was required for their
healthy growth and development. Healthy food for most of them wae spstific food item.
Majority of the responses for heathy eating behaviours were ditfggene related or eating
related. According to them their mothers mostly instructed them to eat with a speashotheir

hand before eating.

Concept regarding functions of food, food groups, meal patterns and breakfeas
Majority of the subjects were unable to answer correctly albeutunctions of food and names
of different food groups. Slightly more than half of the subjectewad breakfast to be a very

important meal and a majority of them perceived cereals and milk as théfBaktast'.
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Concept of benefits of fruit and vegetable consumption, helly food choices and
food pyramid

Majority subjects could not correctly answer about the functionsaaf. fSubjects did not have a
correct idea of the amount of fruits needed by them. Knowleslgggding healthy food choices
was mediocre and needed an improvement. Most of the subjects did not lkmatntree food

pyramid.

Concept of fast foods and soft drinks etc.
Most of the subjects reported of no health benefits of soft drinksaandjority did not know
about the ill effects it had on their health. A similar findingsvobserved in the case of fast food

consumption where most of the subjects did not know about its ill effects on health.

Concept of physical activity and T.V. viewing

Although most of the subjects believed that being physicaliyeagtas important for them, a
large number were unaware of the duration and type of physitaltya required by them.

Almost half of them felt that prolonged T.V. viewing did not affebeit growth and

development. Nearly half of the subjects reported to being taught abmitghactivity at the

most twice during the last year.

Concept of physical education and appropriate weight

Majority of the subjects felt that physical education isefiis or exercise as they were made to
exercise during PE class. Most of the subjects could not degfpreiate weight. Most of them
reported their own weight as appropriate weight for them, and halieoh felt that having

appropriate weight was important for them.

Self- Perception
One - fifth of the subjects who were overweight believed themsétvbe underweight and vice
versa. One-third of thin subjects perceived themselves as a nomithlyh@erson and less than

one-fifth of the overweight or obese subjects called themselves healthy and wergtl

Behaviour related to healthy eating, meals and meal pattern

Almost all the subjects reported consuming breakfast, while oflypheénem regularly. Cereals

and milk were the most common choices. Still a very high pegenta subjects consumed
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bakery foods for breakfast and as evening snacks. Half of the tsubgetsumed bakery items
after reaching home and before lunch. As seen in the dietary seakien, milk intake was low

in these children. The mean intake for milk was found to be around 1@&ynWhich is very as

compared to the recommended amounts of 500ml / day for adolescents.

Behaviour related to fruit and vegetable consumption, healthychoices and water
intake.

Most of the subjects, reported to have fruits but there were geryho reported consuming it
on a regular basis. This irregularity is further proved byfalee that mean fruit intake amongst
the subjects was very low (16 gm daily against the requiremeriQgfm/ day). One third of the

subjects had water consumption of 6 glasses or less.

Behaviour related to soft drinks, fast foods and outside food consumption
Most of the subjects ate out with family or friends weekly. Mgjoof them made unhealthy
choices while eating out. Half of the subjects, who got pocket mapent it on buying baked

items (mostly vegetable puffs).

Behaviour related to physical activity
Although half of the subjects reported of moderate to rigorousgitgdior one hour or more, on
taking a recall it was found that a little lesser than oftle @f the subjects actually did it the

previous day. Most of them were not aware of the amount of physical activitydniegteem.

Behaviour related to self perception

Although the behaviours consequent to self perception have not been érityseme of the
common comments are discussed here. Older girls even though umgtheietieved that they
needed to reduce their belly size, the comments relatedmearge waist size bahutzyadahai” /

“Zero size waist honichahiye(my waistline is very high / my waist should be zero size) etc.

Most boys most of the time were worried about their height andweight like the girls. A
common excuse given by some of the subjects for not consumingdstealas‘Aise hi mote
hain, hum aur mote (fat) ho jaayenge agar roz breakfast karer{@s”such we are fat if we

consume breakfast we will be fatter).
Girls were also concerned about their looks especially skin and hair.
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Understanding the dietary and physical activity practices followedy the subjects

Past seven day recall was taken to assess the dietary andaplagsivity practices of the
subjects. It was observed that although most of the subjects conbuma&thst on all 7 days, a
majority of them took only milk for breakfast. Vegetable consumptiona daily basis was
reported by almost all the subjects. Regular consumption of geaén and yellow, orange

vegetable was very low.

Fruit consumption on a regular basis was very low amongst the subjacbund half of the
subjects consumed evening snacks on all 7 days. Namkeen and farsafri¢dedpy salted
snacks) were consumed by around one third of the subjects. One-thirdsabjeets consumed

bakery items (mainly biscuits and vegetable puffs) as snacks.

Three —fourths of the subjects reported consumption of outside foodamiity fand friends for
less than or equal to 2 days in a week. Around half of the subjededdheir tiffins with them
on all the 7 days. Some of the subjects reported a very low wwtdke i.e. less than 3 glasses a

day.

One fourth of the subjects had a physical activity level oftless an hour. Leisurely activities
like TV watching, computer or video games and conversing on phondiméegl to less than 2
hours for these children, for the reason that they did not have enowgletimfter school and
tuitions. One third of the children spent 5 hours daily for studied &pan 5 hours of school

time.

Thus, the overall scenario reflects the need of a focused nuti@ramunication programme in

order to bring about the positive change required in the dietary and@hgsiivity practices of
the subjects. For this purpose Bl ALK programme which was developed in the Phase Il of
the study, was imparted to the experimental subjects foriadpef 5-6 months. Th€HALK

programme was designed keeping in mind the existing knowledgedastiand behaviours of

the subjects regarding healthy food, healthy eating and physical activity.

288



Assessing the Impact of Nutrition Communication Programme GHALK

Programme) on the Knowledge levels, Dietary and Physical Agtty Practices of the
Subjects — Post Intervention

At the end of the intervention, data was obtained on the same pararastused before the
intervention. Data was collected for the knowledge, attitudes andigesa®f the subjects,
dietary and physical activity practices followed (past 7 ddgsj] and nutrient intakes of all the
subjects. Some subjects dropped out of the study due to transfer gbdheits, accident or
death. At the end of the intervention the experimental group consisted of 191 subjexthavhil
were 245 subjects in the control group. There were 121 boys and §0ngihle experimental
group while the control group consisted of 154 boys and 91 girls. Hencendigsis for

assessing the impact of the nutrition communication program has lineiéed only to the

subjects in the 2 groups who completed the study, 191 in experimental gb@gain control

group.

Impact of the CHALK Programme on Knowledge Levels of the study subjects— Post

Intervention
As discussed previously the responses of the subjects were taken to asskseviteilge levels

regarding healthy eating and dietary practices. Table 4.4.1 shovisaladedge levels of the

two groups before and after the intervention.

An overview of the knowledge levels shows that the subjects in theireepéal group had
significantly higher knowledge than the control group, before the inteove regarding
functions of foods, food groups, constituents of healthy breakfast, [seagfating fruits and
vegetables, healthy food choices, effect of TV viewing on growthdawe&lopment, physical
education and meaning of appropriate weight. The control group had sighyfitagher

knowledge regarding the requirement of a healthy growth and develbpm®ortance of

breakfast, unhealthy foods like soft drinks and fast foods before the intervention period.

Impact on Knowledge regarding Growth and Development, Healthy Foods and
Healthy Eating Behaviours

Table 4.4.1 shows the impact BHALK Programme on the knowledge levels of the subjects.

There was a significant increase in the subjects understandingabfwas important for their
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growth and development in the experimental group (10% to 39%). Conbugd gt 7%) which
had a significantly higher understanding, regarding the requirenienthealthy growth and
development, than the experimental group (10%) initially, showedyhat sticrease. However,
the experimental group was significantly higher, in knowledge regatimrequirement of diet
and exercise together for healthy growth and development, thacottiel group after the

intervention (39% v/s 19%).

No significant difference was observed between the two groupsdnegdrealthy food before
the intervention (EG 8.4% and CG 4.5%) while a significant improvennetitel experimental
group was seen after the intervention (EG 58% and CG 6%). Exgreahand control group
were almost similar in correct responses regarding hea#iyng behaviours prior to the
intervention (EG 43% and CG 4.5 %), while after intervention expetehgroup showed a
tenfold rise (4.3% to 44%) in the correct responses and the control greeighgg same number
of correct responses. The experimental group was significamghehithan the control group

regarding the knowledge of healthy eating behaviours after the intienve

Impact on Knowledge regarding Food Groups, Number of Complete Meals and
Breakfast Consumption

Merely 2% subjects, in the experimental group, could correctly 8iatelifferent food groups

before theCHALK programme while 31% subjects gave correct response for theatmmehe

CHALK programme. This difference was found to be significant in the erpatal group.

However, in the control group no subject gave a correct response regduelifmpd groups

before and after the intervention period (Table 4.4.1).

More than one-fourth (25.7%) of the experimental group subjects, a#tentervention, knew
that they were supposed to have 5-6 complete meals daily, astagding% of the subjects
initially. This difference, before and after the intervention, ingkperimental group was found
to be significant while in the control group the percent responge (R 9.4% and Post CG
9.8%) was almost the same regarding number of complete meals leidr after the
intervention. Before intervention there was no significant differdretereen the two groups
regarding the concept of complete meals, while after the imteovethe experimental group had
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significantly higher percentage of correct responses as cothfmatbe control group (EG 26%
vis CG 10%).

The number of subjects reporting breakfast as a very importaat significantly rose from
around 50% to 70 % in the experimental group post intervention. Althoughathsran increase
in the knowledge regarding constituents of a healthy breakftest thie intervention, in the
experimental group subjects, but the difference was found to be noncsighifiHowever, on
comparison with the control group, knowledge regarding constituentshehléhy breakfast,
experimental group was significantly better after the intervention.

Impact on Knowledge regarding Healthy Food Choices, Food Pyramid and
Appropriate Weight

There was no significant difference observed in terms of hedibod choices in the
experimental group. Subjects did show improvement in their choices fiieedoods if not
healthiest foods. A significant finding in experimental group subjedts regard to the above
statement was seen in Group B, where 38% and 19% subjects chosanthipkin biscuits
respectively prior to the intervention while post intervention it veamd to be 26% and 40%
respectively (plain biscuits being healthier as compared to chpg)ever, in the control group
there was no significant difference between the food choices mddee bend after the
intervention period (Table 4.4.1).

No difference was seen in the two groups in terms of corrsppnse regarding food pyramid
after the intervention. However, the number of partially corresponses related to food
pyramid were significantly higher in the experimental groupr dlfte intervention (3.7% EG and
0.8% CG; p<0.05).

Another significant finding among the experimental subjects wgardeng appropriate weight.
Most of the subjects (11%) before intervention believed that the apgieopweight for them was
their own weight, while after intervention a significant threed fase was observed in the
number of subjects (31%) stating that appropriate weight is ¢éightvaccording to age and sex.
There was no change in the knowledge of control group regardingpaiape weight before and

after the intervention period.
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Table 4.4.1: Impact of theCHALK Programme on the Knowledge Level of the Subjects —
Post Intervention

Percent Response [%(n)

Message EG (Pre) | EG(Post) | CG (Pre) | CG (Post) Chi Square
content
A B C D
C
A"‘;abrgl';‘fss (N=191) | (N=191) | (N=245)| (N=245) Avisd Av/sB| vis | Bv/sD
Growthand | g g 19y | 387(74)| 16.7(41 19.2(47) 4.17* 42:99* 0.5 | 20.48**
development
Healthy food | 8.4 (16)| 58.1(111) 4.5 (11 6.1 (13)2.79 106.46"* | 0.65| 141.2%*
Healthy eating - -
e e 4.3(8) 44 (84) 45(11)| 45(@11) 0.02 82.7 0.0 8.21
F“”ff)tgijns of | 157(30)| 204@39)| 08() 0.8(2)| 34.99% 1.43 .00 | 48.41%*
Food groups 2.1 (4) 31.4 (60 0 (0) 0 (0) 5.18* w3 |0 89.24***
Conceptof | gg13) | 257(a9)| 9423 9824 094 24.95%% 0.02 | 19.36**
complete meals
Importance of 4 4 . "
D aKfaci | 46:6(89)| 68.6(131) 58.4(143) 60 (147) 5.97 189 [0.14 | 3.42
Constituents of
ahealthy | 15.2(29)| 16.7(32)| 86(21) 6.5(16) 4.62* 0.18 7| 11.45%
Breakfast
Benefits of
eating fruits and| 4.7 (9) 5.7 (11) 0.8 (2) 0.8 (2) 6.62 ** 0.21 0.0®.06***
vegetables
Healthy Food
choices
- GroupA | 42.9(82)| 50.8(97) | 29 (71) | 26.1(64) | 9.17** |2.37 0.5 | 28.03%
. GroupB | 31.9(61)| 33.5(64) | 19.6 (48) | 16.7 (41) | 8.72* | 0.11 0.67 | 16.52%*
.« GroupC | 57.1(109)| 63.4(121) | 36.3(89) | 37.6(92) | 18.63** | 0.08 0.03 | 28.59%*
Food Pyramid 0(0) 0 (0) 0 (0) 0 (0) - - - -
Softdrinks = | 25 5 141)| 80.1(153) 88.2(216) 86.5(212) 14.8812.13 0.3 | 3.25
Bad for Health ' ' ' i ' ' ' ' '
Fast foods —
Bad for Heat | 74-3 (142)|  73.8(141) 853 (209) 83.7 (205) 8.22*}0.01 0.25| 6.36*
Physical actvity| g, 5 1g0)| 953 (182) 90.6 (222) 91.4(224) 1.94 | 210. 01 | 25
|mportance
Minimum level
of physical | 30.9(59) | 34.5(66)| 32.2(79) 34.3(84) 0.09 058 | .23 0.0
activity
Prolonged TV
viewing affects \ e -
Growdhang | 581 (111) 60.7 (116) 433 (106) 47.3(116) 9.477F0.27 0.82| 7.72
Development
Physical \ 1
. 68.6 (131)| 77.5(148) 55.5(136) 54.7 (134) 7.73* 3.84* 0.03| 24.41%
education
Apv‘\’lre‘i’g;'tate 11.5(22)| 31.4(60)| 0.4(1) 0.4 (1) 26514 22#2 |0  |85.74%

*significant at p<0.05

**significant at p<0.01

***sjgnificant at p<0.005
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Impact of the CHALK Programme on the Dietary Practices of the Subjects — Post
Intervention

A past seven day recall was obtained for the dietary practieesioned in Table 4.4.9.Daily
breakfast consumption showed a rise of 6% among the experimental subjgets. Daily
consumption of only milk decreased while subjects consuming a combination of milk aald cere
increased significantly in the experimental group. In the contmlthere was no significant

difference observed related to breakfast consumption before and after theninber.

The experimental group showed a significant rise in daily mid mgrfuod consumption after
the intervention. Despite the positive attitude of the teachers, (T@@#hers, Principals and PE
Teachers responded to a cereal vegetable combination as tf@ldestm for these children in
the school, as discussed in Phase 1) only 68% subjects in the exp@tirgroup and 56%
subjects in the control group consumed mid morning food regularly. Afteinteevention a
10% increase was observed in the subjects who had ‘roti and salgeréal vegetable
combination) in the school. A significant rise was observed in the ogtgn of cereals and
vegetables after the intervention. However, there was no signifitemge observed in the

control group. Thus, this positive change in the dietary practideedcsubjects can be attributed

to theCHALK intervention.

Daily vegetable consumption improved significantly in the expeartaiegroup after the
intervention and could be attributed to the increase in the consumpt@rcereal vegetable
combination for mid mornings, while there was no significant chantgee control group. There
was no significant difference observed in the consumption of gredowyal orange vegetable
consumption. A possibility could be an increase in either other vegatdake or in the intake
of roots and tubers (Table 4.4.2).

There was no significant change in both groups regarding fruit intédwever, there was an
increase in the number of subjects consuming fruits daily in therimyqugal group after the

nutrition communication programme.

There was no significant change in the consumption of evening snackisledioiod and water

intake in both the groups before and after the intervention.
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Table 4.4.2: Impact of theCHALK Programme on the Dietary Practices of the Subjects—
Post Intervention

Practices
Followed

Percent Response [%(n)

EG (Pre)
A

EG (Post)
B

CG (Pre)
C

CG(Post)
D

Chi Square

Dietary
Practices
(reported

consumption)

(N=191)

(N=191)

(N=266)

(N= 245)

Av/s C

Av/sB

B v/is D

Breakfast
* Daily
consumption
* Milk
* Milk and
cereals

89(170)

46.1 (88)
24.6 (47)

94.8 (181)

36.6 (70)
34 (65)

68.2 (167)

42.9 (105)
20.4 (50)

66.5(163)

44.5(109)
20.4 (50)

26.56***

0.45
1.09

4.25*%

3.5
4.09*

0.15

0.13

51.39***

2.73
10.26***

Mid Morning
food

* Dally
consumption

» Cereal and
veg

* Cereal,
pulse and
milk product

68.1(130)
61.8(118)

23.6 (45)

77.5 (148)
72.3 (138)

20.4 (39)

55.5 (136)
46.1 (113)

15.9 (39)

57.1(140)
45.7(112)

17.6 (43)

7.11%

24.13**

6.95**

4.28*

4.74*

0.55

0.13

0.01

0.23

19.81%**

30.9%**

0.58

Vegetables
* Daily
consumption
* Green
Leafy
Vegetables
* Yellow and
orange veg

86.9(166)
27.2 (52)

16.2 (31)

94.2 (180)
27.2 (52)

16.2 (31)

86.1 (211)
20 (49)

12.7 (31)

82.9(203)
21.6(53)

13.5(33)

0.06

43.54%*

1.13

6.01**

1.0

0.2

0.07

13.03***

1.84

0..65

Fruit

72.3(138)

78 (149)

72.2 (177

)

72.2(17

7) 0.0

1.7

.891

Evening
Snack
* Daily
consumption
* Namkeen
and Farsan<
2 days
» Bakery
items<?2
days

47.6 (91)
19.9 (38)

11 (21)

50.3(96)
23(44)

13.1 (25)

55.1(135)
16.7 (41)

6.9 (17)

57.6(141)
18 (44)

7.8 (19)

2.39

0.76

2.22

0.26

0.56

0.4

0.3

0.13

0.12

2.3

1.72

3.37

Outside Food
(<2times per
week)

52.3(100)

49.2 (94)

50.6 (124

)

51.8(12

7) 0.13

0.38

0.07

0.3

Water Intake
(>7 glasses/

day)

73.8(141)

76.5 (146

81.2 (199

)

81.2(19

0) 3.43

0.35

0

1.49

*significant at p<0.05

**significant at p<0.01

***sjgnificant at p<0.005
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Impact of the CHALK Programme on the Physical Activity Practices of the
Subjects— Post Intervention

Table 4.4.3 shows the physical activity levels of the subjects andh&smpact of th€ HALK

program on the level of physical activity performed by the subjects.

Playtime (>60 minutes / day) was significantly higher in thkjects of control group before
intervention. However, after intervention there was no significantreifice found between the
playtime of the subjects in the two groups.

A very small positive change was observed in the physical ackexigls though these changes
were not significant among the subjects of the experimental group.

Leisuretime (< 120 minutes/ day) was found to be significantly higihmong the subjects of the
control group after the study period. However, this could be attribatétetscheduled tests at

the time of data collection.

Impact of CHALK Programme on the Self-perception of the subjects in the two
groups— Post Intervention

As discussed before, the subjects were shown three figures andskeckto tick on the one
they felt was like them. Table 4.4.4 shows the findings before andtladéténtervention related
to their self perception. Before intervention 50% of the subjectsweée severely underweight
(<-3SD) believed themselves to be either normal or overweighe aftiér intervention all the
subjects who were severely underweight could correctly camegaiemselves in the
ectomorphic category. Half of normal subjects (BAZ <1to -1) comstghemselves as

underweight before intervention.

Overall 72% subjects in the experimental group showed incorréicpeeception prior to
intervention whereas post intervention 53% subjects had incorrect pencepihe experimental
group. In the control group subjects showing incorrect self perceptimaired almost the same
with 57% and 58% subjects reporting incorrect perceptions pre and ip@svention
respectively. The improvement in the experimental group was foulne sognificant (p<0.001).
Experimental group had a significantly higher number of subjettfs incorrect responses
related to self perception, before the intervention. However, thasenwe significant difference
observed in the self perception of the two groups after the intervention (Table 4.4.5).
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Table 4.4.3: Impact of theCHALK Programme on the Physical Activity Practices of the
Subjects— Post Intervention

Physical Percent Response [%(n)]

Activity EG (Pre) | EG (Post) | CG (Pre) | CG (Post) Chi Square

Practices A B C D
(Regg;;ed/ (N=191) | (N=191) | (N=245)| (N=245) AvisG AvisB WsD | Bv/sD
Playtime in

SCE‘(’)‘?T'] :”d 53.4(102)| 58.1(111) 67.8(166) 66.5(163) 9.33%* 0.86 | 0.08 | 3.26

(> 60 minutes)

1.97 6.24* 0.0

(o))

(l-leé%“:ﬁi:l:‘t‘gs) 85.3(163) | 90.1(172) 82.4(202) 90.2(221) 0.6

Studytime” A
(< 180 minutes) 445 (85) | 46.1(88)| 46.1(113) 45.7(11p) 0.11 0.1 .010 0.01

AStudytime excluding school time
*significant at p<0.05
**significant at p<0.01
***significant at p<0.005
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Table 4.4.4: Self Perception of the subjects in the two groups:Pre and PG ALK Programme Intervention

Self Perception
BMI for Ectomorphic Mesomorphic Endomorphic
Age—Z | EGPre | EGPost| CGPre | CG Post EG Pre EG Post CG Pre CG Post | EG Pre EG Post CG Pre CG Post
score (N=191) | (N=191) | (N=245) | (N=245) | (N=191) (N=191) (N=245) | (N=245) | (N=191) | (N=191) (N=245) (N=245)
<-3
5 (6) 10.2 (10) 0 (0) 0 (0) 4.1(3) 0(0) 0 (0) 0(0)| 14.3(1) 0 (0) 0 (0) 0(0)
<-2t0-3 | 12.7(14)] 24.5(24) 0 (0) 0 (0) 20.3(1p) 6.7 (6) 0 (0) 0 (0) 14.3(1) 0 (0) 0 (0) 0 (0)
-2t0 <-1 30 (33)| 32.7(32 0 (0) 0 (0) 75.7 (56) 67.4 (60) 0 (0) 0 (0) 714 (5 50 (2) 0 (0) 0 (0)
-lto<1 51.8(57) 32.7(32) 53.9(48) 56.2(50) op ( 25.8(23) | 77.4(103 76.6(98 0(0) 50 (2 87)(20 82.1(23)
lto<2 0 (0) 0(0) 33.7(30 32.6(29 0 (0) 0(0)| 18.8(25) 19.5(25) 0 (0) 0 (0) 13 (3 14.3 (4)
210 <3 0 (0) 0(0) 11.2 (10 10.1 (9 0 (0) 0 (0) 3.8(5 3.9(5 0(0) 0 (0) 0 (0) 3.6(1)
>3 0(0) 0(0) 1.1(1) 1.1(1) 0(0) 0(0) 0(0) ) @ 0(0) 0(0) Q)
Total 57.6(110)] 51.3(98) 36.3(89) 36.3(89) 384X | 46.6 (89) 54.3(133 52.3(128) 7(3.3 2.1 (4 4 @3) 11.4(28)

Table 4.4.5 : Comparison of the Responses related to Self Perception betw#& Two Groups — Impact of theCHALK

Programme
EG (N=191) CG (N=245)
Self
Perception Pre
| . Post Pre Post AvisC| AvisB |CvisD|BvisD
ntervention . . .
A InterventionB | InterventionC | InterventionD
Incorrect 72 .3 (138) 53 (102) 56.7 (139) 57.9 (142 - -
Correct | 27.7 (53) 47 (89) 433 (106)|  42.1 (103) 11107 | 1453 0.08 0.9

*significant at p<0.05

**significant at p<0.01

***significant at p<0.005
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This change can be attributed to the fact that Body Mass IfgMX calculations as well as
interpretation of the same was covered under the Nutrition Commuoni¢aibgramme. Subjects
in Standard ¥ needed help for calculation while the others did it themselves. tAésoeason
can be that their knowledge levels showed an increase in the understanding ofapprapght

which could be attributed to the change observed in self-perception.

Impact of CHALK programme on the Food and Nutrient intake of the subjects: Pre
v/s Post Intervention

Mean Food Group intake
The CHALK program was designed to cater to the gap in knowledge ofuthiects mostly
regarding healthy foods and healthy eating practices. Anssalf/the mean food group intake

revealed a significant increase in the consumption of grains, veggetabtl edible oil, in the
experimental group subjects, p@$iALK programme intervention (Table 4.4.6). These findings

are in line with the findings in the dietary practices eartighis section. This shows a positive
shift towards healthy eating practices while the only tiegaspect is the increase in the intake
of edible oil. This issue can only be addressed by improving the knaaedgjs of the mothers
who most of the time cook the meals.

There was a significant decrease in the mean intakes of gpaises and milk in the control
group indicating faulty dietary practices amongst the subjects.

There was no significant difference prior to the intervention betwe¢h the groups. However,
after the CHALK programme intervention the experimental group had significantlizehig

intakes of grains, vegetables and edible oil as compared to the control group.

Mean Nutrient intake
As expected a significant increase in all the nutrients wasreds (Table 4.4.7) in the

experimental group after intervention. This was mainly due to threase in intake of foods
during mid morning and breakfast. A significant improvement in the nurobesubjects
consuming cereals and vegetables during mid morning in school agpséously in this
section on the dietary practices. Also the increase in the numiseibjgficts consuming cereals
and milk for breakfast would have led to the significant increatiee mean nutrient intakes for
all the nutrients.
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Table 4.4.6: Mean Intake of Food Groups in the Experimental Group subjects:dat
Intervention

Food Mean intake  value
Groups (Mean + SD)
EG EG CG CG
(Pre) (Post) | (Pre) (Post) | AvisC (g;i/rse(?) (CI;z;/i/rse(IjD) Bv/sD
A B C D
Total 193.2+ | 207.1+| 196.9+ | 195.5+ - - -
Grains 39.6 37.0 41.1 42.7 0.95 7.06 4.2 299
Pulses/ 38.5#18 | 38.6+ 39+ 38.7+ .
legumes 5 18.4 19.49 19.7 0.28 034 2.1 0.1
185.2#1 | 205.5 | 178.58+| 177.8+ ok xx
Vegetables 00.2 1936 | 82.24 832 0.76 6.90 2.7 3.26
. 19.283 | 19.1+ | 14.1+ | 14.1+
Fruits 99 397 45 8 45 8 13 1 0.16 1.2
. 190.6+ | 189.1+| 189.72+| 189.1+ .
Milk 1025 | 1028 | 1010 | 1019 0.09 1.24 2.02 0.00
. . 23.1+ | 23.7+ | 21.96+ | 22.0+ xk -
Edible Oil 70 6.5 59 59 1.95 3.99 1.09 3.09
11.7+ | 11.7+ 12+ 11.9+
Sugar 56 56 55 55 0.42 0.25 1.63 0.37
*significant at p<0.05 **significant at p<lL ***significant at p<0.005

Table 4.4.7: Mean Nutrient Intakes of the subjects in the Experimental gup: Pre and Post
Intervention

Mean intake 't value
(Mean + SD)
Nutrients EG EG CG CG
(Pre) (Post) (Pre) (Post) AvisC Avis B CvisD B v/s D
A B C D
Energy(Kc | 1474.63| 1535.23+ | 1468.7R2 | 1474.78 - .
al) +326.1 | 3003 80.2 06.8 021 | 77 L7 2.06
. 43.064 | 45.06410. | 43.3#1. 43.9
Protein (g) 11 5 5 4129 0.19 7.5%** 3.4%** 1.0
47.68+ | 48.58#6. | 46.8+14. 46.6 -
Fat (g) 6.9 1 5 1147 0.62 3.8 1.9 1.33
Calcium(m | 391.3# | 403.1442 | 382.2#11 | 384.394 - -
g) 26.2 2.3 8.3 21.1 0.78 7 35 1.6
Iron (mg) 10'%8—4'2 11.53R2.5| 10.7+2.6 12; 0.03 8.0*** 0.01 3.42%**
*significant at p<0.05 **significant at p<0.01 *significant at p<0.005
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A 4% increase was observed in the energy intakes in the exgmaingroup while there was a
0.4% increase observed in the control group after the intervention.

Mean protein intakes increased by 2g in the experimental groughvddcounts for a 5%
increase. A significant increase of 1.4% was also observed ircahol group after the
intervention period, but the increase was much higher in the experimental group.

A significant increase in the mean fat intake was disturbingniial fat consumption was
already higher than recommended amounts (Phase I). This could akstiribeted to mid
morning intake as the subjects started consuming more vegetadrefote, the fat intake was
also higher as these vegetables were cooked in oil and instebdpaitti many subjects carried

‘parathas’ (Chapattis cooked with oil) in their tiffins as it was softar tteapattis.

Thus, alongwith the adolescents it is very important to createeaess among the mothers so

that the improvement can be more towards a positive side.

Although there was no significant difference between the two groefesebthe intervention, a
significant difference was observed in the mean energy and iron intakes of théssalijee two

groups, post intervention.

Mean Increment in nutrient intake of the study subjects - Post intartion
As shown above, the intake for most of the nutrients increasedicigiy. The magnitude of

increase in nutrient intakes was calculated by age and sexm&he increment for all the

nutrients was highest in girls as compared to boys in the experimental grag 4 a8).

In the control group the mean increments were found to be higher antbagsoys. Girls
showed a negative increment in mean intakes for energy (-1.3kd¢a(}0f89 g) and iron (-
0.019g) while boys showed a positive increment for all the nutrients.

Mean increments in the intakes for all the nutrients in tipem@xental group were significantly

higher than the control group amongst both the sexes.

An agewise analysis was carried out to see the impact ofkA_K programme on mean

increment in nutrient intakes of the study subjects (Table 4.4.8)ydingest age group showed
the maximum positive change in the experimental group. Age was froulh@ negatively
correlated with mean increment in nutrient intake, however, the differenceotvagnificant.
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Table 4.4.8: Mean Increment in nutrient intake of the study subjects - Pbtervention

Nutrient |
Boys Girls Boys Girls ‘t' value | ‘t'value
(EG) (EG) (CG) (CG) Boys Girls
E Kcal 54.28 75.25 10.39 -1.3 4.11%* 6.51***
nergy(Keal) | 11114 +104.66| +63.8 | +35.38
Protein (g) 1.67 2.54 0.75 0.51 2.21* 4.0%**
+3.8 +3.51 +3.17 +3
Fat (g) 0.88 0.98 0.01 -0.39 2.80** 4,51
+3.7 +2.33 +1.03 +1.49
Calcium(mg) 11.52 13.33 2.83 1.22 4.01%** 6.0***
+23.86 | +17.05 | +11.07 +7.9
Iron (mg) 0.74 1.06 0.0 -0.01+ 5.98*** 7.32%**
+1.48 +1.39 +0.33 0.06
*significant at p<0.05 **significant at p<0.01 **significant at p<0.005

Table 4.4.9: Mean Increment in Nutrient intake of the study subjects at fflerent ages— Post
Intervention

Age Mean Increment in Nutrient Intake (Meanz+ SD)
(Years)
Energy | Energy | Protein | Protein Fat Fat | Calcium | Calcium | Iron Iron
(Kecal) | (Kcal) (9 (9 (9) (@) (mg) (mg) | (mg) | (mg)
EG CG EG CG EG CG EG CG EG CG
<9 167.61 9.29 5.52 0.39 2.01 | -0.15 21.22 2.42 2.18 0.01
+163.29| +46.8 | +5.45 +1.13 +3 | +1.56 | +21.78 +7.16 | +2.21 | +0.04
9- 102.83 6.8 3.57 0.06 1 0.07 18.16 2.39 15 -0.06
9.11 | +127.07| +47.39 | +3.95 +0.47 +2.9 | 41.65| +17.59 +12 +1.42 | +0.26
10- 72.42 23.55 1.87 1.65 1.2 |-0.30 11.88 -0.04 0.86 -0.01
10.11 | +96.44 | +102.32] +3.18 +4.67 | +5.28 | +1.45 | +28.42 +0.28 | +1.07 | +0.03
11- 46.7 -2.2 1.36 0.69 0.81 | -0.07 10.3 3.21 0.68 -0.0
11.11 | 490.64 | +8.99 | +2.75 +3.67 | #3.22 | +0.47 | +15.64 | +10.51 | +1.22 | +0.02
12- 22.57 5.95 0.76 0.21 0.49 | -0.13 4.71 3.12 0.3 0.08
12.11 | +61.87 | +445 | +2.18 +1.52 | +#1.26 | +0.78 | +11.95 | +14.39 | +0.88 | +0.6
13- 79.06 -7.58 2.55 0.05 1.67 | -0.33 15.48 2.06 1 -0.04
13.11 | +139.07| +27.41 | +5.15 +1.11 | +2.83 | +1.52 | +24.38 +8.07 | +#1.97 | +0.13
14- 53.22 0 2.12 2.57 0.15 0 14.7 4.26 0.92 0
14.11 | +111.0 +3.82 +6.12 | +3.24 +27.69 | +14.12 | +1.63
>15 0 0 0 00 0 0 0 0 0 0
*significant at p<0.05 **significant at p<0.01 *significant at p<0.005
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Analysis of variance revealed that age had no significaattetin the mean increments in the
experimental group while there was a significant effect ofcagmean increments in protein (p,
0.005), fat (p<0.05) and iron (p,0.001) intakes in the control group. Being in pleeiraental
group had a significant effect on the mean increments of theemist (p<0.001). Mean
increments in the nutrient intakes were significantly higheith@ Experimental group as

compared to the Control group.

Another important finding was observed on comparing the mean incrememirient intake
with the stage of adolescence (Table 4.4.10). Pre-adolescents haataiggithigher mean
increments, as compared to early-adolescents, except for fdtegessubjects are younger to the
others they are more receptive to learning and can be moulded maibye R@bably that is the
reason why pre-adolescents showed a maximum positive change. &lildred-adolescence
also showed increments in nutrient intakes though not of the sametudagas the younger
children. This can be explained by the fact that these children éndnetter understanding of
health. By mid-adolescence the children develop a sense of looking gdodesng healthy,
therefore, a positive change can be brought about in them if strathgcation is imparted to

them at this stage, building upon their focus at this age.

Mid-adolescents, in the control group, showed negative increments imdahe intakes for
energy fat and iron. These increments were found to be signfidamer as compared to the

experimental group.

Mean Intakes as % Recommended Dietary Allowance (RDA) — Post Interoenti

As shown in Table 4.4.11, mean intakes as percent RDA of the Exp&lngeoup showed
significant improvements after the intervention through the CHAkggramme. The difference
in the mean RDA before and after intervention was found to be ismmifin case of the
experimental group for all the nutrients. However, in the control grbepdifference was
significant for protein and calcium after the intervention period
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Table 4.4.10: Mean Increment in Nutrient Intake of the subjects accordingot Stage of
Adolescence— Post Intervention

Mean Increment in Nutrient Intake (Meanz SD)
Nutrients Pre - Pre - Early - Early - Mid - Mid - ‘t value't
Adolescence | Adolescence | Adolescence | Adolescence | Adolescence | Adolescence
(N=27) A (N=65) D (N=100) B (N=135) E (N=64) C (N=45) F
Av/s B 3.17***
Energy 112.43 7.68 45.96 9.06 65.69 -5.39 A v/s D 5.65***
(Kcal) +131.49 +46.84 +85.36 +65.53 +125.8 +23.27 | Bv/s E 3.75%*
C v/s F 3.74***
*kk
Protein 3.86 0.18 1.30 0.89 2.29 0.66 ﬁﬁ g ggi**
(9) +4.14 +0.78 +2.72 +3.66 +4.53 +3.25 CvisE 2.06*
*
Fat 1.15 -0.01 0.82 -0.16 0.98 -0.24 gﬁ E g'ff***
(9) +2.88 +1.6 +3.5 +0.99 +3.04 +1.29 CV/sF 2502 *
Av/s B 2.36*
Calcium 18.61 2.40 8.86 2.05 14.67 2.51 A v/s D 5.43**
(mg) +17.83 +10.47 +19.35 +10 +25.38 +9.61 B v/s E 3.51***
C v/s F 3.06***
Av/s B 3.88***
Iron 1.6 1-0.03 0.6 0.02 0.94 -0.03 A v/s D 8.48**
(mg) +1.53 +0.22 +1.08 +0.32 +1.8 +0.11 B v/s E 5.9***
C v/s F 3.59***
tshows significant changes only *significanp&0.05  **significant at p<0.01 ***significarat p<0.005

. Table 4.4.11: Mean Intakes as % Recommended Dietary Allowance (RDA) - Post
Intervention

Mean % RDA Intake Mean Increment in
; 0 "
Nutrients Pre intervention Post intervention NutrlentRIrS'aA\\ke as % t Valuet
EG (A) CG(C) EG( B) CG (D) EG (E) CG (F)
Ener 67.37 71.4 70.28 71.71 2.91 0.3142 7 Av/s B7.76***
9y +15.84 +15.69 +15.57 +17.01 +5.18 e E vis F 6.76%**
Av/s B 7.49***
. 103.51 112.8 108.52 114.40 5.01
Protein 1.6+7.39 | Cv/s D 3.4*
+33.03 +35.5 +32.9 +38.67 +9.2 E /s E 4.28%*
130.02 134.73 132.5 134.36 2.48 Av/s B 3.82***
Fat +46.32 +44.27 +44.13 +45.1 +8.97 -0.3743.67 E vis F 4.51**
Av/s B 7.85***
. 50.97 51.58 52.56 51.89 1.59
Calcium 0.31+#1.39 | C v/s D 3.45*
+16.6 +16.21 +16.32 +16.63 +2.81 EV/sE 625+
Iron 49.95 49.87 49.74 49.86 3.79 -0.0141.33 Av/s B 8.1***
+15.63 +16.3 +16.9 +16.28 +6.46 e E vis F 8.96***
T shows significant changes only
*significant at p<0.05 **significant at p<0.01 **significant at p<0.005
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Mean Nutrient intakes at various levels of RDA— Post Intervention

As seen in Figure 4.4.1, prior to intervention, 14% and 7% subjectsmedstb0% of the RDA
for energy in the experimental and control group respectively.r Aftervention there was
reduction of 6% in the experimental group consuming < 50% of RDA for eménlgy there was
no change observed in the control group. This was reflected as s&% the experimental
group subjects consuming <75% of RDA for energy. A 5% rise waxs isethe experimental

subjects, consuming >75% of RDA for energy, against 1% increase in the control group

Similarly a drop of 8% was observed in the experimental group s$sitgensuming <75% of the
RDA for protein, resulting in an equivalent rise in the protein intaifes/5% of the RDA for
protein. A 4% increase was observed, post intervention, in the sulgastsnting >100% of the
RDA for protein in the experimental group while the control group stdbgmwed no change in
the same. An increase of 1% subjects in the control group, consuingo<of the RDA for

protein after intervention (Figure 4.4.1).

An unexpected increase of 3.6% was observed in experimental sugjestsning >100% RDA
for fat after the intervention, while the control group showed no d@sabgfore or after the
intervention (Figure 4.4.1).

A small 2% rise was seen in the subjects consuming >50% of RIDAalcium in the

experimental group after intervention while the control group showedcagase of 2% in the
subjects consuming > 75% of the RDA for calcium (Figure 4.4.2). Thisl dmuhttributed to no
significant change in the milk and green leafy vegetable consumpattern in the experimental

group.

A significant improvement in the iron intakes was observed withnarease of 5% in the
subjects in the experimental group while the control group subjectsedhawincrease of 0.5%
in the subjects consuming >50% of the RDA for iron post interventiqqu(&i4.4.2). Subject
consuming >75% of RDA in the experimental group doubled after thevemigon. This

improvement can be attributed to an increase in cereal and vegetable inteksuddjécts.
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Figure 4.4.1: Mean Energy, Protein and Fat Intakes at Various Levels of RDA: Impaaif
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Figure 4.4.2: Mean Calcium and Iron Intakes at Various Levels of RDA: Impact of tk
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Impact of the CHALK Programme on the Frequency of Consumption of Healthy and
Unhealthy Foods— Post Intervention

Table 4.4.12 shows the frequency of consumption of various foods in the two besaps and
after the nutrition communication programme. An analysis of thguémrcy of food consumed
showed a significant improvement in daily consumption of other vegethkéetady finger,
cauliflower, brinjal etc in the experimental group. None of the fabasved an increase in daily

consumption.

Daily consumption of fried foods went down significantly from 13.1% to 6.8%the
experimental group while a non significant rise of 2% was observed in the cootrplajter the

intervention programme.

Similarly a 6% reduction was observed in the experimental groagasst a 2% increase in the
control group regarding daily consumption of baked foods after the intemreiihis indicates a
healthier change in the food choices of the subjects which wasslatsvn by the analysis of
knowledge levels of these subjects when they were asked to choosdéhepdige from three
different groups. Although majority of the subjects chose biscuitsahips yet the significantly
lower frequency of consumption of baked foods shows that they could @mdeediout the ill
effects of baked foods. Another reason could be as the number of suljjecteperted eating
chapatti and vegetables during mid-morning increased, a conconalarwals observed in

consumption of bakery items which were sold in the school during recess.

Although insignificant, yet a decrease in consumption of unhealthy foedsseen in the
experimental group subjects after the intervention. Consumption ofystamads like sweets
chocolates, candies, ice creams, accessories like jams, myrplaiées chutneys, papads and
aerated soft drinks remained significantly higher in the controlig than the experimental
group while consumption of fruits was significantly lower in tlo@teol group as compared to

the experimental group.
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Table 4.4.12: Impact on the Frequency of consumption of healthy and unhealthy foods
(Dally) in the experimental group

Pre Intervention .
Post Intervention
Food items EG cG EG cG Chi squaret
(N=191) A | (N=245)C | (N=191)B | (N=245)D
Pulses 69.6(133) | 63.7(156)|  70.7 (135) 64.9(159) B v/s D 4.9*
Milk 84.3(161) | 83.3(204)|  85.3 (163) 84.1(206) B v/s D 20.29%*
Eggs 4.7(9) 3.3(8) 6.3 (12) 4.1(10) NS
Green Leafy
Vegetables | 534(102) | 47.3(116) 51.8 (99) 457(112) NS
Yellow and
orange 15.2(29) 11.8(29) 20.9 (40) 14.7(36)| NS
Vegetables
Other .
Vegetables | 529 (101)|  49.4(121)|  62.8(120) 47.8(117) Avis B 3.88
R‘t’l?gsé r"’;”d 435(83) | 44.1(108) 45.6 (87) 46.1(113)| B v/s D 5.71*
Fruits 65.4(125) | 43.3(106)|  62.8 (120) 43.7(107) A VIS € 2119
Butter 19.9(38) 16.3(40) 18.9 (36) 18.4(45)| NS
Ghee 53.4(102) | 58.4(143) 47.6 (91) 58(142) | B vis D 21.28°
. AVIs B 4.21%
Fried Food 13.1(25) 16.7(41) 6.8 (13) 18.8(46) | 5o > s 14w
AVIS B 4.7%
Baked Food | 43.5(93) | 46.1(113) 37.7 (72) 47.8(117) G s G o
Fast Food 9.94(19) 6.5(16) 7.9 (15) 9(22) NS
Accessories | 38.7(74) | 66.9(164) 37.2 (71) 64.5(158) A VIS C 34.42
: : : : B v/s D 32,12+
Frej:i;r”'t 10.437) | 22.8(56) 17.3 (33) 245(60)| NS
T'””Jeu‘?c';r“'t 6.8(13) 7.8(19) 6.8 (13) 0.824) | Ns
Aerated Soft A v/s C5.49*
s 2.09(4) 6.9(17) 1.6 (3) 7.75(19) | 5 v o g byees
Non Aerated
coft Dotk 4.2 (8) 3.7(9) 3.1 (6) 4.5(11) NS
Sweets,
Chocolate, A v/s C 28.57%*
Candins andce|  22:5(43) | 47.3(116) 19.9 (38) 46.1(113) G vie [ 35 oy
creams

T Shows significant changes only

*significant at p<0.05 **significant at p<0.01 *significant at p<0.005
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Key findings

 The knowledge levels of the subjects regarding healthy foods aithyheating were
quite low.

* Most of the subjects could state that soft drinks and fast foodsbaeréor health but
were unable to give a reason for the same.

» A significant increase in the knowledge related to healthy foodsdthiyeeating, food
groups, complete meals, importance of breakfast, appropriate weéightas observed in
the experimental group while there was no change in the knowledgis bf the control
group at the end of theHALK programme intervention.

» Another important observation revealed a significant improvement in dénby
consumption of breakfast, mid morning food and vegetables among the expalime
subjects.

» Almost three fourth of the subjects in the experimental group hadréut@erceptions
while at the end of the intervention which significantly improved after the intéowent

* No significant change was observed in the activity levels hef $ubjects in the
experimental group.

« Mean food group intakes were significantly higher post intervention anibag
experimental subjects.

* Mean intakes of cereals, vegetables and oil was significhigher in the experimental
group at the end of the intervention.

* Mean intake all the nutrients improved significantly post intervention in theimeygal

subjects.
Discussion

Nutrition health education is an effective strategy for behavatrange to improve home diets.
Nutrition health education is a process of formulating and dissenmgnatessages that make
individuals and communities aware about health and other related ssatsjies and behavior

that enable them to make informed choices (Nandi, 2005).

Knowledge regarding healthy foods, food groups, balanced diet, Isenéfd@ating fruits and

vegetables, breakfast and appropriate weight in the present studywemaslow.This is
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corroborated with the findings of other studies carried out on adoleg®jatgapushpam et al,
2003; Shariff et al, 2008; Singla et al, 2012; Lakshman et al, 2010;b8a#bal, 2002; Kanani
and Zararia,1996).

A significant change was observed in the knowledge regardingihdatids among the subjects
in the present study, which can be attributed toGRRALK programme intervention.Various

studies on knowledge levels of the students before and after aomutcdimmunication

programme have shown positive results at the end of the intervention

Vijayapushpam et al (2003) observed a significant improvement iknth&ledge levels of the
subjects post intervention regarding body building foods, protein rich faodutside foods

(street foods) amongst adolescents between 12-14 years of age.

A significant improvement in the knowledge, attitudes and practidatedeto food pyramid,
functions of food, food choices, breakfast and snacks was observed in thienergsrgroup
amongst 335 primary students after nutrition education by trained stkadiers (Shariff,
2008).

. A longitudinal study done on school going girls aged 8-13 yrs of Whaaledara by Kanani
and Agarwal (1998) resulted in a significant increase in the knowlefiggperimental group
than control group. A significant improvement in the nutrition knowledge gstadolescents
after nutrition education intervention has also been reported by seuatas (Gupta &Kochar,
2009; Rao et al, 2007; Subbarao et al, 2006; Vijayapushpam et al, 2003; Lakshman et al, 2010)

Only a few subjects practiced healthy behaviour even though theeya lepnsiderably good
knowledge about health and nutrition. Availability of unhealthy foods andigatyactivity
levels affect the healthy behaviours (Shah, 2010). As seen indkenprstudy although there
were some significant changes related to healthy eating, we¥eeno changes observed in the
physical activity levels. One most important reason for this cbelthe increasing pressure of
studies and competitions as these children grow up. Another reason coilld attitude of
parents regarding physical activity.

Although the ability to choose healthiest foods did not change signtifida any of the groups,

yet experimental group subjects did choose healthier foods post intenvéiim the same
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groups. Laksham (2010) also observed no increase in the ability to chad$eehdoods in

school going children after a nutrition education intervention programme.

Self perception or self concept is one of the deciding factodidtary habits. The present study
showed a significant improvement in the self perception of the dshjedhe experimental
group which could have also led to the positive changes in the psacBeveral studies have
shown effect of self-concept on eating behaviours of adolescenis €lMal, 1999; Yang et al,
2010; Arora et al, 2012)

Mean intakes for all the nutrients increased significantlyvénexperimental group in the present
study post intervention. Many studies have shown positive changes irethey dintakes of the
subjects after a nutrition communication program (Saibaba et al, 2002; Kaur et al, 2007)

Most of the subjects consumed snacks like namkeen, farsan and bakerymainly biscuits)

as evening snacks before and after the intervention. Althoughwasra reduction in subjects
consuming the same after the intervention but it was not sigmifitais can be attributed to the
lack of knowledge and time on the part of the mothers to provide healthy snacks to thenchildr
A significant reduction in the consumption of fried foods, junk foods arftboated beverages
was seen by Singla(2012) among adolescents in Punjab.

A review of 300+ studies by Contento et al (1992) found that short st{sdi£s weeks) have
been shown to result in positive effect on cognitive outcomes suchraonknowledge, diet

related skills, behavioural expectations and self-efficacy, howeher,effects reported are
inconsistent. Studies carried out for longer periods have reportegut in changes in dietary
intakes and physiological parameters (Contento, 1992).

Children do not always choose what they eat, as their parents decidarepare the food for
them. Hence, there is a need to reach out to their mothers aar¢hthe ones who are directly

involved in the preparation of meals for the family.
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SUMMARY AND CONCLUSIONS

‘Adolescence is an age of opportunity for children, and a pivotal tonéuild on their
development in the first decade of life, to help them navigéie &@sd vulnerabilities, and to set
them on a path to fulfilling their potential’ (UNICEF, 2011).

Healthy eating patterns in childhood and adolescence promote optiad#t, hgrowth, and
intellectual development (SCN, 2006).

Most of the countries have developed or are developing National Food Biasag Guidelines
(FBDG). In addition to the dietary guidelines, there has also bemall an the research and
policy communities to develop simple indicators to measure dietitgu8imple dietary
assessment tools like Healthy Eating Index (Kennedy, é985) and Food Behaviour Checklist

(Blackburn et al, 2006) can be used by the adolescents to assess their di&i@sy inta

Additionally nutrition education should be provided to adolescents asitiNlateducation is an
important measure to improve dietary habits and food choices of thes@eltte as poor dietary
habits and ignorance are the main reasons for poor nutritional sfahes adolescents’- (Gupta
and Kochar, 2009).

Thus, in view of the above the present study was planned witiM#jer Objective of
developing a Healthy Eating Index and Food Behavior Checklist forescoits in Indian
context and to implement a Nutrition Communication Programme toowaptheir dietary

practices from three schools of urban Vadodara.

Methodology

The present study was conducted in 3 schools of urban Vadodara. Thedersathple
constituted of 1041 subjects between 7 to 18 years of age. Anthropomgtngagaobtained for
all the subjects. Socio economic status; Food frequency; Food anidaPlagdivity behaviour

data was collected for 631 subjects studying in Std. V to Std. IX.
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Data on Knowledge, Attitudes and Practices (KAP); Dietagkie$ using 3- day 24 hour recall
and Food frequency; Morbidity Profile; Cognitive development was méxdaon 478 subjects

from two schools. Biochemical estimations were carried out on a subsample of&lssubj

Two schools were allotted to the Experimental and Control group for Nigition
Communication Program. The experimental group consisted of 212 sudmelcis the Control
group there were 266 subjects. However, due to dropouts from the studndPRest data for
impact evaluation was analyzed on KAP; Dietary intakes; Food aysldahactivity behaviour
for the 191 subjects in the Experimental group and 245 subjects i@aieol group, who
completed the study.

Data was analyzed using Microsoft excel (2010), Epiinfo Vergiamd Statistical Package for
Social Sciences (SPSS) Version 17.

The salient findings of the present study are summarized below:
Phase | Formative Research

Socio Economic Status

Most (91%) of the subjects were Hindus and belonged to nucleardar(ifiB%) with a mean
family size of 4.711.56 members. Per capita income was between Rs 600-50,000 per month
while mean per capita income was Rs. 587311/4. Most of the fathers (80%) were in service
while 90% of the mothers were housewives. More than half of thectsijere vegetarians
(57%).

Age and Sex Profile of the subjects
Mean age of the study subjects was 12.805¥ years. The study population consisted of 59%
boys and 41% girls. Around 66% boys and 61% girls were between 10-13 years of age

Growth Patterns among the study subjects

Mean Height of boys and girls was 153.53 and 150.76 cm respectivekyh&ght velocity was
observed in boys at 12 years and in girls at 11 years of agamititrement of 7 cm and 5.9 cm
in boys and girls respectively. The difference in height amdrgat and girls were thus evident

from 13 years onwards.
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Mean weight of the subjects was 42.3 kg irrespective of the Psak weight velocity was
observed in girls at 11 years of age and in boys at 15 years with an incoéridt kg and 7.98

kg in girls and boys respectively.

Overall scenario shows that girls had higher height and weight dpreaigdolescent years as
compared to boys, but by late adolescence, boys had better hamghtsigher weights as
compared to girls.Girls had significantly higher mean BMI thays (18.38 and 17.63 kg#mn

Girls had higher values for BMI at all ages when compared to éxgspt between 15 to 19

years of age.

Comparison with other reference standards revealed that Heighgéoamongst boys in the
present study was higher than the NCHS, WHO and Agarwal standards till $6feage, while
for girls it was higher till 12 years of age. In case of weight forthgeubjects had higher values
for initial years till 11 years of age when compared to NCH& Agarwal standards. BMI for
age was lower than the NCHS and WHO standards at alma@sgea! This clearly indicates the

failure of the subjects to grow to their full potential.

Mean waist circumference was 65.5 and 64.2 cm in boys and eggeatively. Boys and Girls
had lower values for WC at all ages when compared to NHANIESulbjects. While boys had
higher WC values till the age of 13 years, girls had lower WQegt all ages, when compared
to an Indian study — The PEACH study.Mean Waist Hip Ratio (Wik&Y 0.83 and 0.80 in boys
and girls respectively. Mean Mid Upper Arm Circumference (Mi)Aalues were found to be
21.9 cm and 21.7 cm in boys and girls respectively. MUAC values agefi were higher as
compared to Agarwal standards in both boys and girls except at 17.5 years inda@$ssato 16

years in girls. Mean waist stature ratio was found to be 0.43 in both the sexes.

Prevalence of Malnutrition

Prevalence of underweight (weight for age< -1 SD) was found t84&%. Prevalence of
moderate (WAZ <-2 SD) and severe (WAZ<-3SD) underweight was 4a8fth 0.9%

respectively. Prevalence of stunting Height for age <-1 SD)1#&9. Moderate (HAZ<-2 SD)
and severe (HAZ <-3 SD) stunting were 2.2% and 0.3% respectivelyalEnce of thinness
(BMI for Age < -1 SD) was 33%. Moderate (BAZ <-2SD) and SeyB#&Z< -3SD) thinness
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were 7.9% and 2.2% respectively. Prevalence of overweight (>1 SD) &&ZObesity (BAZ> 2
SD) were 13.4% and 3.5% respectively.

Prevalence of dual burden of malnutrition (under and over) was highesg early and mid-

adolescence.

Dietary and Nutrient Intakes

Mean intakes of all the food groups, except edible oil, was below 75#teafecommended

dietary allowances (RDA). Boys had higher intakes of allftfuel groups, except grains and
pulses, as compared to girls. Amongst boys, the youngest age grohiglnest consumption for

grains and oil, while the eldest had highest consumption of milksagdr. Girls showed a

similar pattern, except the fact that milk consumption was l@anewng the oldest age group of

girls.

Mean nutrient intakes of boys were significantly higher thars.gkk age increased above 13
years a decline was observed in the mean nutrient intakes. Consuwipabrthe nutrients,
except protein and fat, was below 84% of the RDA. Mean intakes thfeatiutrients was lowest
in the oldest age group irrespective of sex. More than half anchodest the subjects reported
intakes between 26% to 50% of the RDA for iron and calcium respectively.

A comparison of mean nutrient intakes with the nutritional statusaleydhat subjects with
WAZ scores <-3, HAZ scores -2.99 to -2 and BAZ scores -2.99 to -2 hakbwest mean

nutrient intakes.

Cereal consumption on a daily basis was reported by all the sjbjdtle 64% of the subjects
consumed pulses on a daily basis. Daily milk consumption was refyr@¢Po of the subjects.
Green leafy vegetables/ roots and Tubers / other vegetabldwihia, ladyfinger, cauliflower

etc. were consumed by around 50% of the subjects on a daily basidy 5% subjects

consumed fruits daily.

Amongst unhealthy foods the most frequent consumption was observed forftadked4s2.5%)
followed by accessories (42.3%) like jams, murabbas, pickle, papaditgtaneals on a daily

basis.
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Biochemical Estimations

Mean Hemoglobin level of the subjects was 11.9 g/dl. Forty one peagckEnand 47% boys had
hemoglobin levels between 11-11.9 g/dl and 12-12.9 g/dl respectivelyestchemoglobin
levels in boys and girls were 8.6g/dl and 7.4g/dl respectivelyalnece of anemia was found to
be 42.6%,with most of the subjects having either mild anemia (65.5) orrab@denemia
(30.8).Highest prevalence of anemia was seen among early adtde&®&Z scores were found

to be significantly associated with anemia.

Red cell morphology results revealed that 58% of the anemic stulsjeatved normocytic red

cells. Microcytic hypochromic anemia was seen in 23% of the subjects.

Mean values of all the hematological indices were less thaninternational references.
Hemoglobin showed a positive correlation with all the hematologichtes (p<0.01). Serum

total proteins and albumin levels of the subjects were found to be normal.

Morbidity Profile

Almost two thirds of the subjects reported to have experienced sorttee ather form of
morbidity (ies). Nearly one-third of the subjects reported of mepeing cold, headache,
stomachache and cough which were the most common morbidities. Mbstrabrbidities were

experienced by early—adolescence group. One-fifth of the subjects had deesal ca

Physical Activity Profile

Boys were more active than girls in relation to previous dalyysical activity pattern. Reported
playtime in school, during recess and at home was similar in betkexes. Two-third of the
subjects reportedly slept forless than 8.5 hours daily. By the ageyafatf, number of subjects
with sleep time of less than 8.5 hours started increasing. Maisé &ubjects spent less than an
hour on leisure activities. Boys as compared to girls spentitesson leisure activities apart
from their school time. One-third of the subjects reported a siogy ¢f >5 hours. Subjects
spending more than 5 hours on studies started increasing from thef d@eyears. As age
increased the duration of physical activity, playtime, leisure time aefd shae reduced.
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Cognitive Abilities

Mean cognitive scores for girls in Digit span, Maze test @udrall class performance were
higher than boys. Cognitive function test scores were positivelglated to age while class
performance was negatively correlated with age. Undernourishigdcts had lowest overall

score in the cognitive tests performed by them.

Knowledge Attitude and Practices of the Subjects regardingHealthy Eating, Dietary
Habits and Physical Activity

Lack of knowledge regarding healthy foods, healthy eating, food gréupstions of foods,
benefits of eating fruits and vegetables, food pyramid, physidalitacetc. was observed
amongst the subjects. Half or more subjects failed to makehhedibices from the options

given to them.

Around two-third (63%) of the subjects could not correctly respond on beiked aabout
functions of food. A mere 7% could correctly state the functions of foAtinost all (94%) of
the subjects did not know the names of food groups. Majority (95%) suthects were unable
to define appropriate weight. Only 36% of the subjects weretalgerrectly perceive their body
types when shown a picture with figures of three body types. Alailbef them (93%) stated

that physical activity was important for them.

Although 71% subjects reported of consuming breakfast regularly, onlyd&¥e subjects

actually consumed breakfast on all days in the past weekeWailng out a majority of them
had unhealthy choices. Half of the children spent their pocket mongypofupartly, on food.

Apart from their pocket the subjects received money to eat otitnas, half (49%) of the
subjects spent it on purchasing bakery items from the shop neaschio®l or tuition

classes.Most of the subjects (84%) got packed lunch boxes (tfffang)home while 8% of them
bought food from the canteen.

Around half of them (47%) undertook some form of physical activitynfore than an hour
every day. Most common physical activity was playing outdoors (7B%)und 20% of children
who were overweight or obese felt that they were ectomorphic,(thimle 36% of the subjects
who were thin, reported themselves as mesomorphic (healthy peitforhealthy muscle

mass).Two thirds of the subjects (64%) had incorrect perception regardinigaitheimage.
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Knowledge, Attitude and Perception of Teachers and Principals

Majority (80%) of the teachers were females. Sixty percetite@teachers had Grade | obesity.
All of them stated that adolescents are children between 1@dr8 wf age, but they believed
that age range of adolescent comes somewhere between 10-1%5peaesresponded to 13-18
years or 12-16 years as range of adolescence. More than half (5786} Kitbw about BMI and
only 7% could give the formula for same. Majority of them (93%) gacerrect or partially
incorrect responses regarding functions of food and food groups. Lack anassiregarding
health, foods to be given under various conditions etc. was observed amongst the teachers.

Phasell Healthy Eating Index for Adolescents (HEIA)and FoodBehaviour and
Activity Checklist (FBACA) — Development, Assessment for Subpgts and Validation
No tools to measure the dietary quality of adolescents have beelomld in India. Indians
have their own dietary guidelines and recommendations. It is timegmaasess whether these
guidelines are followed or not. New tools like Healthy Eating Indéennedy et al, 1995) and
Food Behaviour checklist (Balckburn et al, 2006) have been developed imitieel States of
America and have been in use since 1989 (HEI was developed by USDA in 1989).

The present study aimed at developing new tools to assess dietary quabtg@to evaluate the
level to which the adolescent in urban Vadodara conform to the digiadelines for
Indians.The new tools developed were named as Healthy Eating mdAxridlescents (HEIA)
and Food Behaviour and Activity Checklist for Adolescents (FBACA).

Healthy Eating Index for Adolescents (HEIA) was developedénpresent study to assess the
dietary quality of the subjects. Except total vegetables, grdemyerange vegetables and Solid
fat and added sugars (SOFAAS) each of the 7 components had scogegafaO to 10.
SOFAAS had a maximum score of 20 while total vegetables a®hiyellow/orange vegetables
had a score range of 0 to 5. The overall HEIA score is a stine acores of each component. A
total score of 80 indicated a “good” diet while a score betweeantil80 implied “need for

improvement” in the dietary quality. A score_ob8 indicated a “poor” quality diet.

Total HEIA scores
Mean Overall HEIA scores were 63.345+2 and were higher for boys as compared to girls.

Oldest age group had lowest scores indicating a lower dietygtlait the rest of the subjects.
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Mean overall HEIA scores were significantly affected blyjgion and dietary habits. Christians
had highest mean HEIA scores and vegetarians and non-vegetarians rtichisity higher

scores as compared to ovo-vegetarians.

HEIA increased with the increase in per capita income ands y&faeducation of both the
parents, although the difference was not significant. Famity §iowed a negative association
with HEIA scores. Assessment of the dietary quality of theestbjbased on HEIA scores
revealed that almost all the subjects (99%) needed improvementinndigis. Mean HEIA
scores were significantly affected by the nutritional staifishe subjects (WAZ and HAZ

scores).

There was no significant difference between the HEIA sclareanemic and non-anemics. A
possibility could be the small size of the subsample (n=61) on wiadhemical estimations

were conducted.

Individual HEIA Component Scores

Subjects received maximum scores for SOFAAS (19.8/20) followerbtgt sugar (9.8/10) and
Total oil (9.48/10). The lowest mean scores were of Total gredlmlweorange vegetables
(0.5/5) and Total fruit (1.01/10) indicating lack of Variety in the drad low intake of protective
foods.Mean components scores were similar amongst boys andxge|st @otal Grains (Score
higher in girls) and Variety (Score higher in boys). All the ponents except Total Oil, Total

Sugar and SOFAAS showed significant positive correlation with overall HEdFes.

Religion had a significant effect on mean Total Grains and TRuédes/Meat/ Fish/ Poultry
scores while type of family had significant effect on thaltotilk scores. Family size also had a
significant effect on Total Milk scores. Education of parents t@aaignificant effect on mean
component scores. Mean scores for variety were significarghehiin subjects whose fathers
were more educated. Children of well-educated mothers had sigtfidiigher scores for
SOFAAS.

Significantly higher scores for Total Grains and Total Milkreveeen among vegetarians on
comparison with ovo-vegetarians. Similarly, non-vegetarians hadfisantly higher scores for

Total Green/Yellow/Orange vegetables and Total milk as compared to ovoreyeta
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A Food Behavior Checklist (FBC) was developed by Blackburn e2@0d6)to evaluate the
impact of nutrition education on fruit and vegetable intake in the FoochpStdutrition
Education Program (FSNEP) and the Expanded Food and Nutrition Educatioran®rog
(EFNEP). FBC was found to be a valid and reliable indicator of fruit and vegetabiergquien.

For the present study a Food Behaviour and Activity Checkligtdotescents was developed to
assess the dietary and physical activity practice of theesisbjThe maximum total FBACA
score was 100. FBACA consisted of 20 practices related to diet grsicglhactivity. Each
FBACA component was allotted a maximum score of 5 and a minimara st zero. Zero was
given to the most undesirable action for any dietary component tmtyagattern and a
maximum score of 5 was given to the most desirable frequenfyodfitem consumption or
activity pattern (Appendix). A mean FBACA total of 80 points imgbltbat the practices being
followed are of a good quality. If the score ranged between 51 arieeBQlte practices needed
improvement and if the score was less than or equal to 50 then gsaotimg followed were

considered to be of a poor quality.

Total FBACA Scores

Mean Total FBACA scores were found to be higher for girls agpeoad to boys. An agewise
analysis showed that the lowest mean FBACA score for giklssean between 16-17 years of
age while for boys it was seen between 9-10 years.However,viasrao significant effect of
age on Total FBACA scores. According to FBACA scores

Subjects with per capita income less than Rs 5000 had signifitawiy mean Total FBACA
scores as compared to those who had PCI above Rs 5000. Subjectmaligh family size,
well-educated parents and working mothers had higher mean HBRA&LA score as compared

to others. However, these differences were not significant among the groups.

More females than males had ‘good’ dietary and physical acpvégtices (13% v/s 8%). Most
of the subjects (89%) needed improvement in the practices. Noneafifjeets above 16 years
had good quality of practice according to FBACA scores. Therenmasignificant difference

between the FBACA scores of well-nourished or undernourished subjects.
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Individual FBACA Component Scores

The highest mean FBACA score was observed for vegetables (4i8)) imdicates almost all

the subjects consumed vegetables regularly. A further look into pleeofyvegetables revealed
that the highest score was of roots and tubers indicating ghedti consumption of roots and
tubers among all the vegetables. The lowest scores were fongwerick item (0.97) indicating

higher intakes of unhealthy foods as evening snacks.

Christians had significantly higher scores (p<0.05) for other velgstand playtime. Scores for
roots and tubers were significantly higher in nuclear familgesanpared to joint or extended
families. Smaller families (< 5 members) had significahtgher scores for roots and tubers and

evening snack.

Per capita income showed a significant positive association wikmmrning item, yellow
orange vegetables and study scores of the subjects. A cagniftlifference was observed
amongst the subjects in relation to mid-morning item and parent’stalucChildren of well-
educated parents had higher mid-morning scores in comparison to the @thiside food score

was significantly higher in vegetarians as compared to non-vegetarians.

Psychometric Properties of HEIA and FBACA (Validity and Reliability)

Content validity examines qualitatively the extent to which an imdescoring system represents
the variety of attributes that make up diet quality in caseEdAHand the quality of practices in
case of FBACA. All the components that relate to diet qualigyreflected in HEIA. FBACA
also covers the healthy dietary and the physical activitytipescas given by the dietary
guidelines of India. Thus, content validity was established for HiEldA FBACA in the present
study.

Construct and criterion validity measures how well the index mesdliet quality. This was

done in four ways.

Four sets of menus for adolescents were chosen and scored agdortiiIA. All the diets
ranked as good quality, thus establishing construct validity for HE&idity can also be
established if the index is able to differentiate between grouksoein differences, in this case

undernourished and well-nourished. Mean total HEIA scores for undernourishjedts was
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significantly lower (p<0.005) as compared to well-nourished subjé&igt (v/s 63.5). Total
vegetables, Total fruits and Total milk scores were signifigahtgher in well-nourished

subjects.

Correlations of Total HEIA, FBACA and their components were establisheelation to energy
intakes. It was observed that both HEIA and FBACA showed low latioes with energy
indicating independence from FBACA intakes. Thus, it can bedtdtat both HEIA and
FBACA were able to predict diet quality without being affected by the diet dquanti

Principal component analysis revealed that no single linear conalnired components of HEIA
or FBACA accounted for a significant proportion of variation in théatljeand Physical activity
patterns of the subjects in the present study.

Thus, Content construct and criterion validity were established for both HEIA anGABA

Test retest reliability was already established as H&El FBACA were developed to be
identical for identical diets or practices that are executsthlled, recorded and coded) the same
way. Inter rater reliability was not needed as there wasidgnient required for scoring of the

diets or practices.

Another form of reliability known as internal consistency was odggk using Cronbach’s
coefficient alpha. For HEIA alpha was -0.17 and for FBACA it @d¥. It was low as expected
because diet quality or quality of practices is known to beidimknsional. As well there is no
consistency in individuals meeting the standards which are usedéssay) the diet or physical
activity quality. Thus, internal consistency was not a necesdaayacteristic of HEIA or
FBACA.
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Phase Il Planning, Development and Implementation of the Nuition
Communication Program for Adolescents - Creating Healthy ad Active Learning
Kids (CHALK) Programme

Phase | revealed a dual burden of malnutrition amongst subjects elodea look into the
practices showed unhealthy practices regarding diet and phastoaty. Phase Il showed that
most of the subjects needed improvements in the diet quality anch @lsoquality of practices
being followed. Subjects from two schools were allotted to two groapsely, Experimental
Group (EG) and Control Group (CG).

Assessment of knowledge and practices was carried out in orderdotdey messages for the

development of the Nutrition Communication Programme (NCP) and wasdnam Creating

Healthy and Active Learning Kids program — tid ALK Program.

Formative Research for the Development of CHALK Programme

Experimental group (EG) consisted of 212 subjects, comprising 134 boy&ayids while a
total of 266 subjects constituted the Control Group with 166 boys and 100Ma$s$ of the
subjects were between 10-14 years of age.

Assessment of the knowledge levels regarding healthy eating darphysical activity
practices, followed dietary practices and food and nutrient intakes otie subjects

Subjects in EG had higher knowledge regarding healthy eating mpaced to CG, while
subjects in CG had higher knowledge regarding requirements ofhyeglowth and
development. Around half of the subjects in both the groups consideredasteakfa very
important meal. Although knowledge regarding functions of food, food groups itbenehting
fruits / vegetables and appropriate weight was significantligdnign the experimental subjects,
yet the number of correct responses was very low. Subjects in EG chose theattimgicheices
out of the three options given, while, a significantly higher numbeg ireported soft drinks and
fast foods to be unhealthy. Subjects in both the groups had a vekntaviedge level regarding
healthy foods, healthy diet, food groups, food pyramid, number of compéetis,rappropriate

weight etc.

323



Assessment of the dietary practices followed by the study subjeah the two groups

A recall of the past 7 days showed that although many subjeptsrted of breakfast
consumption on a daily basis yet the items consumed were not&atigfadlmost half of the
subjects consumed only milk for breakfast. A significant differanas observed in the mid-
morning consumption between the two groups (EG 68% and CG 56%). The nsain f@athis
was the canteen facility which was offered in the control group.odallvendor in the
experimental group sold bakery items like vegetable puffs andnaudfiring recess. Possibly
this was the reason why 30% of the subjects in EG reportedular mid-morning food
consumption. Daily vegetable consumption was reportedly high in both the ghauips

consumption of green leafy vegetables and yellow orange vegetables whswery

Regular evening snack consumption was very high in CG. Consumption of uplealh like
Namkeen and farsan (both are deep fried dry salty snacks) wes mgeG. Around half of the

subjects reported outside food consumption for >2 days in the past week.

Assessment of the daily physical activity practices of the study subjsct

Playtime was significantly higher in CG with about 66% subjectSG spending 60 minutes or
more per day on playtime as against only 57% subjects in tHdd&than half of the subjects
in both the groups reported > 180 minutes a day as their studyagiare from the 5 hours of

school time. Ninety percent subjects in both the groups spent < 2 hours on leisurelgsactivit

Assessment of the self-perception of the study subjects in theagroups

On showing a picture of three figures and asking the subjectsrtotheafigure that resembled
them, the response showed that 72% in EG and 38% in CG had ihseifgeerception. Half of
the subjects in EG who perceived themselves as underweighharenal, while out of the 36%
subjects in CG who thought of themselves as underweight none wergveigier One fourth of
the subjects in EG who thought they were normal, were actuallyrweigdt. None of the
subject in CG thought of themselves as overweight and obese though 18%nofwere

overweight.
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Assessment of the food and nutrient intakes of the subjescin the experimental and control

group

Mean intakes of fruits was very low in both the groups. Mean intlkesnergy, protein and
iron were higher in CG while mean intakes for fat and calcium was higher in E@vidguwhere

was no significant difference observed in the mean nutrient intakiéee afubjects in both the
groups. Around 85% subjects in both the groups reported consumption of milkltzlygh as

observed by the mean food group intakes it was less than 40% adcttramended amount.
Consumption of aerated drinks was significantly higher in CG (7.%%@gainst 2.4% in EG.
High consumption of various accessories like jams, murabbas, chutndyess piapadetc.along

with food was reported in the control group.

Selection of Key Messages and Development of t6BlALK Programme

An assessment of knowledge and practices led to the selectionfolldiaeng key messages for
the NCP:

» Correct concept of Growth and Development of Adolescents

Healthy food (Balanced diet) and Healthy Eating Behaviours
* Functions of foods and various food groups

» Meal Patterns and Breakfast consumption

» Dietary guidelines and Food Pyramid

» Healthy food choices (outside as well as at home)

* Fruit consumption

» Fast foods and soft drinks consumption

* Physical Activity

» Appropriate weight

» Self-perception

Based on the above concepts, a nutrition communication programme wagpddvebeven
sessions were conducted, which covered the concepts behind all theeksgiges for the
subjects in the experimental group. The subjects in the control gecepred no intervention.

The sessions were conducted on a weekly basis for boys ansegiaisately over a period of 3-4
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months. Different communication methods like power-point presentationgrqostizzles and
video clips were used to communicate the information to the stggcts. Each session was
planned for 45 minutes. These were followed by reinforcement seseaibith were conducted
fortnightly for a period of 2 months. These reinforcement sessioresmainly a revision of the
main sessions along with questions answer session.Average atteflagah session was 12 -
16 girls and 25-28 boys.

Phase IV Assessing the Impact of Nutrition Communication Pgramme (CHALK

Programme) on the Dietary Practices of the Subjects

At the end of intervention data was collected on the knowledgeidatitand practices followed
(past 7 days), food and nutrient intakes for all the subjects excltiigndropouts. At the end
there were 191 subjects in EG and 245 subjects in CG. There wereyara 70 girls in the
experimental group while the control group consisted of 154 boys and 191 Tierefore,

assessment of the impact of llALK programme was limited to the subjects who completed

the study.

Impact of the CHALK Programme on Knowledge Levels of the study subjects

Subjects in EG had significantly higher knowledge than the controlipg before the
intervention, regarding functions of foods, food groups, constituents of heatdakfast,
benefits of eating fruits and vegetables, healthy food choices;teff TV viewing on growth
and development, physical education and meaning of appropriate weigltoritha group had
significantly higher knowledge regarding the requirement of &Hegrowth and development,
importance of breakfast, unhealthy foods like soft drinks and fast fmaamisto the intervention

period.

Impact on knowledge regarding growth and development, healthy foodsnd healthy eating

behaviours

Figure 5.4.1 shows a visual representation of changes in the knoveledgstitudes regarding
growth and development, healthy foods and healthy eating behavioersthedt intervention

period. There was a significant difference in the understandingpdeta healthy growth and
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development between EG and CG (EG 39% and CG 19%). Prior to intervé&tBohad
significantly higher knowledge regarding growth and development (EG 10% and CG 17%).

Knowledge regarding the concept of healthy foods was alnamsé $etween the two groups
prior to intervention. A significant improvement in the experimental group wasasesampared
to the control group (EG 58% and CG 6%) as well as in comparisortheitknowledge levels

prior to intervention in EG with regard to healthy food (EG pre 8% and EG post 58%).

Initially there was no significant difference between the voups regarding healthy eating
behaviours, while after the intervention, EG showed a ten times secre&nowledge while CG
remained the same. The difference in both the groups after infervemtés found to be
significant regarding healthy eating behaviours.

Impact on knowledge regarding food groups, number of complete eals and breakfast

consumption

EG subjects showed a 15 times increase in the understanding of foops gafter the
intervention. This was a significant increase in the knowledg&imfier the intervention. None
of the subjects in CG could correctly respond on being asked about food dgEgtipsas
significantly higher than CG before and after the intervention .

A significant difference between in the experimental group latiom to the concept of meals
was observed post intervention (EG pre 7% and EG post 26%). Ther®wagificant change
in the control group (CG pre 9.4% and CG post 9.8%) after the inteomepériod. Initially

there was no difference between the two groups regarding theptarfcnumber of meals in a
day but after the intervention EG was significantly higher t8&hin the number of correct

responses.

The number of subjects who reported breakfast as a very importahtvae significantly higher
in the experimental group after intervention (EG pre 50% and EG pos). @& was
significantly higher than EG before intervention regarding th&ponses on importance of
breakfast (EG 47% and CG 58%), while after intervention CG hadisagntly lower number of

correct responses as compared to EG (EG 69% and CG 60%). Theme sigsificant change
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regarding constituents of healthy breakfast among the subjediGi before and after the

intervention (Figure 5.4.2).

Impact on knowledge regarding healthy food choices, food pyramicand appropriate

weight

There was no significant difference in EG regarding healblogl fchoices before and after the

intervention.

No difference was observed in the two groups regarding correct redporised pyramid after

the intervention. However, the number of partially correct respordated to food pyramid

were significantly higher in the experimental group afterititervention (3.7% EG and 0.8%
CG; p<0.05).

A significant three fold rise was observed in the number of subj@d%o) stating that
appropriate weight is the weight according to age and sex, ieximerimental group after the
intervention (EG pre 11% and EG post 31%).

Impact of the CHALK Programme on the Dietary Practices of the Subjects — Post
Intervention

Daily breakfast consumption showed a rise of 6% among the gl group subjects. Daily
consumption of only milk decreased while subjects consuming a combination of milk aald cere
increased significantly in the experimental group. In the contrlmthere was no significant
difference observed related to breakfast consumption before and after theninber.

Experimental group showed a significant rise in daily mid-mgiocod consumption after the

intervention. However, there was no significant change observed in th@lcgrdup. This
positive change in the dietary practice of the subjects can hbuttt to the CHALK

intervention (Figure 5.4.3).

Daily vegetable consumption improved significantly in the expeartaiegroup after the
intervention and could be attributed to the increase in the consumpt@rcereal vegetable
combination for mid mornings, while there was no significant chantgee control group. There

was no significant change in both groups regarding fruit intake.
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There was no significant change in the consumption of evening snackisledioiod and water

intake in both the groups before and after the intervention.

Impact of the CHALK Programme on the Physical Activity Practices of the Subjés— Post

Intervention
Playtime (>60 minutes / day) was significantly higher in thkjects of control group before
intervention. However, after intervention there was no significangéreifice found between the

playtime of the subjects in the two groups.

A very small positive change was observed in the physical aclexigts though these changes
were not significant among the subjects of the experimental group.

Impact of CHALK Programme on the Self-perception of the subjects in ¢htwo groups—

Post Intervention

Around 72% of the subjects in the experimental group showed inceskgierception prior to
the intervention, while after intervention 53% subjects had incorredepigon regarding
themselves, this was a significant change in the group. Control grote ather side did not
show any significant change in self-perception of the subjetds the intervention period (CG
pre57% and CG post 58%).
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Figure 5.4. 1: Overview of the Impact of the CHALK Programme on increase in
Knowledge levels of the study subjects*
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Figure 5.4. 2: Overview of the Impact of the CHALK Programme on the Knowledgéevels
of the study subjects*
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Figure 5.4. 3: Overview of the Impact of the CHALK Programme on the Dietary Pactices
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Impact of CHALK programme on the Food and Nutrient intake of the subjects

There was a significant increase in the mean food group intdlgrains, vegetables and edible

oil in EG after the intervention while, a significant deceesthe mean intakes of grains, pulses
and milk was observed in the control group. After @i#ALK programme intervention the

experimental group had significantly higher intakes of grains, tablgs and edible oil as

compared to the control group.

A 4% increase was observed in the energy intakes in EG wiele wvas a 0.4% increase
observed in CG after the intervention. Mean protein intakes incregs&d) n EG which
accounts for a 5% increase which was significant. A significarease of 0.9 g in fat intakes
was seen in the experimental group after the intervention.Althcheyle twvas no significant
difference between the two groups before the intervention, a semifdifference was observed
in the mean energy and iron intakes of the subjects in the two groups, post intervention.
Mean increments in the nutrient intakes were significantly highéne experimental group as
compared to the control group.The mean increment for all the nutvistdighest in girls as
compared to boys in the experimental group, while in the control ghamean increments
were higher in boys as compared to girls.Mean increments imtiddees for all the nutrients in
the experimental group were significantly higher than the contrmlipgamongst both the
sexes.The youngest age group showed the maximum positive changexpehenental group.
Analysis of variance showed that being in the experimentaipghad a significant effect on the
mean increments of the nutrients (p<0.001).

Analysis according to the stage of adolescence showed thatdgeseents in EG had
significantly higher mean increments, as compared to earlyesomits, followed by mid-
adolescents. Mid-adolescents, in the control group, showed negative entseim the mean
intakes for energy fat and iron. These increments were found tagbiicantly lower as

compared to the experimental group.

The difference in the mean RDA before and after intervention evaxlifto be significant in case
of the experimental group for all the nutrients. A 5% rise vea® $n the experimental subjects,
consuming >75% of RDA for energy, against 1% increase in the comtngp.gA drop of 8%
was observed in the experimental group subjects consuming <75% ofDi#hefdR protein,

resulting in an equivalent rise in the protein intakes of >75% of B fi@r protein. An increase
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of 1% subjects in the control group, consuming <75 % of the RDA foripratier intervention.
An increase of 3.6% was observed in experimental subjects consun@i@g>RDA for fat after
the intervention, while the control group showed no changes before othaftetervention. A
significant improvement in the iron intakes was observed with araserof 5% in the subjects
in the experimental group while the control group subjects showedcerage of 0.5% in the

subjects consuming >50% of the RDA for iron post intervention.

Impact of the CHALK Programme on the Frequency of Consumptbn of Healthy and
Unhealthy Foods

An analysis of the frequency of food consumed showed a significanowerpent in daily
consumption of other vegetables like lady finger, cauliflower, Hdtgain the experimental
group. Daily consumption of fried foods went down significantly from 13.19%.886 in the
experimental group while a non-significant rise of 2% was observéigei control group after
the intervention programme. A 6% reduction was observed in the expelimenta as against
a 2% increase in the control group regarding daily consumption ofd bfaloels after the

intervention.

Consumption of sugary foods like sweets chocolates, candies, icesct@ecessories like jams,
murabbas, pickle, chutneys, papads and aerated soft drinks remgmédasitly higher in the
control group than the experimental group while consumption of fruitsigrisicantly lower in

the control group as compared to the experimental group after the intervention.

Conclusion

Several major conclusions emerge from the present studily Fine study clearly demonstrates
that in middle income group urban school going children (Pre-adolesmeat&dolescents),
dual burden of malnutrition exists. However, the problem of undernutritiongisehithan
overnutrition. Two out of three schools used to check height and weighé¢ slubjects once a
year, still prevalence of undernutrition was very high in thelseds, as it was done only for the
school records. Therefore, growth monitoring and promotion should be a rpradtce in all
the schools, the students should be taught to read and prepare their ovinctaote and also to

calculate their BMI (A point to note here is that almosttlad subjects in the present study
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except the V standard students were able to calculate theiy. B¥ients should be informed

regarding the nutritional status of their child.

Secondly, self-perception of the child leads to a healthy or unhdadtigviour. Many subjects
in the present study had incorrect perception about their body typesnchease in the
awareness regarding ‘healthy weight and unhealthy weightldvhelp adolescents to perceive

themselves more clearly which in turn, would lead to improved healthy behaviours.

Thirdly, Healthy Eating Index for Adolescents (HEIA) was fouadé a valid and reliable tool
in assessing the dietary quality of the subjects. SimiladgdmBehaviour and Activity Checklist
for Adolescents (FBACA), was a short, valid and reliable tool dssessing the quality of
practices being followed by the school children. Tools like HEM &BACA should be

developed for other age groups.

Fourthly, simple Behaviour Change Communication (BCC) messages cdeskmned and
imparted to adolescents and their parents, especially motherdeintorbring about long term

changes in their behaviour.

Policy Implications for Healthier Dietary and Physical Activity Practices

Advocacy is required at all levels right from the students, themients, teachers and even the
Principals, regarding health and healthy eating behaviours. Theereesd to change the existing
policies in schools regarding health of the school children. Schools catdedited for
initiating healthy canteen facilities, health education, growtbnitoring etc. This would
motivate the school authorities to generate new ways of healtroverpent amongst the
students.

Also there is need to develop new tools like HEIA and FBACA floage groups and implement
it at population levels, to see the degree of conformation to the dietary guidelinges tddls are

simple, yet valid and reliable for populations.

Another implication to be drawn from the present study is thét aviittle information general
population can also be trained to evaluate the quality of their own diets using REEFBACA.
Steps should be made in this regard as to make these tools more accessible to thempopulati
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Thus, to conclude simple dietary tools like HEIA - to assesglitttequality and FBACA - to
assess quality of dietary and physical activity practisesuld be used in conjunction with

simple BCC messages to bring about positive behavioural changes amongst populations
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APPENDIX- |

SOCIO ECONOMIC STATUS

Background Information

o

. Father’s Occupation : Actual

. Date of Birth

1
2. Sex: 1) Male 2) Female

3. Religion: 1) Hindu 2) Muslim 3) Sikh 4) Christian 5) Parsi 6) Othe[ |
4.
5
6
7

Type of Family: 1) Joint 2) Nuclear 3) Extendd ]

. Family Size : Total Adults Childreri gyrs)

. Father’s Education : 1) Elementary 2) High School 3) Diploma 4) Graduate 5) Post

Graduate 6) PhD (Writactual also) [ ]

Mother’s Occupation : Actual

Mother’s Education : 1) Elementary 2) High School 3) Diploma 4) Graduate 5) Post
Graduate 6) PhD (Writactual also) [ ]

10. Approximate Family Income : Rs. /Month

11.Per capita Income/month :

12. Dietary Habits 1) Vegetarian 2) Non-Vegetarian 3) Ovo-vegetd ]

13.1s anyone Overweight or Obese in your family? 1) Father 2) Mother 3) Boffatbets

3) Siblings ]
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APPENDIX - I

Proforma for 3 Day 24 — hour Dietary Recall

Name : Class: School: Sibling in school: Yes / No
If yes which class: Address:
Date & Raw To FOOked Consumption of Intake of raw
Meal ) Food Item Ingredients amounts | quantity food by subject | . .
Time ingredients (g/ml)
(g/ml) (g/ml) (9/ml)
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Name:

APPENDIX -l

Class:

Proforma for Food Frequency

School

Food item

Daily

Alternate | Twice | Once
days a a
week | week

Twice

month

Once a
month

Rarely

Never

Chapati

Phulka

Bhakri/ paratha

Puri

Bread

Rice

Pulav

Khichdi

Dals

Whole legumes

Milk

Curd/buttermilk

Cheese

Eggs

Chicken/chicken
products

Meat/products

Fish /products

Green leafy vegetables

Cauliflower, beans
ladyfinger, brinjal,
cabbage, peas, tomato,
cucumber

Beetroot,onion,potato,
radish, sw.potato,yam

Yellow &orange veg.
pumpkin and carrot

Fruits

Apple,banana,cheeku,
custard apple, guava

Yellow-orange fruits

Amla

Butter

Ghee

Instant noodles

Instant soups

Cream biscuits

Plain biscuits

Salted biscuits

Cakes
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Food item Daily | Alternate | Twice | Once | Twice | Once a | Rarely | Never
days a a a month
week | week | month
Pastries
Pavbhaji
Burger
Pizza
Milk shakes

Tinned fruit juices

Fresh fruit juice

Aerated soft drinks

Non aerated soft drinks

Chocolates

Candies/ sweets

Mithai

Ice creams

Jams/murabba

Pickles/sauces/ketchup

Papad

Fried snacks(wafer/
samosa/ kachori etc. )
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APPENDIX- IV

Food Behaviour Checklist

Name: Std: School:
Sr. no. Food & life style pattern Day(0- 7) (specify)
1. Breakfast: (1) Yes
(2) No
2. Breakfast Options: milk, tea, milk/cereal, cereal/veg,
milk/cereall/veg etc.
3. Mid morning: (1) Yes
(2) No
4, Mid morning Options: cereal, cereal/veg,
cereal/pulse/milk product, etc.
5. Vegetables:(1) Yes
(2) No
6. Vegetables:GLV'’S,
7 Vegetables Yellow and Orange veg. like pumpkin, carro
8. Vegetables:Roots & tubers like potato, onion etc.
9. Vegetables:Other veq. like lady finger, cauliflower, brinjal,
bottle gourd(doodhi) etc.
10 Fruits: (1) Yes
(2) No
11 Local fruits: wood apple, guava, bor, etc.
12 Evening Snack: (1) Yes
(2) No
13 Evening Snacks options namkeen and farsan
14. Evening Snacks options Biscuits and bakery products like
bread, puff etc.
Sr. no. Food & life style pattern Day(0- 7) (specify)
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Sr. no. Food & life style pattern Day(0- 7) (specify)

15. Outside foods:Pav bhaji, Punjabi, Chinese, fast foods etc.

16. Carry lunch to school: 1) Yes

(2) No
17 Have MDM : 1) Yes
(2) No
18 Water Intake (Frequency) glasses.

19 Activity: Playtime in school and home (Daily):

minutes
20 Activity: Leisure time (watching TV, computer games,
video games etc.) (Daily) minutes
21 Activity: Study time (Daily)
minutes
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APPENDIX V

DIGIT SPAN

Digits Forward Score | Digits Backward | Score
3-8-6 3 2-5 2
6-1-2 3 6-3 2
3-4-1-7 4 5-7-4 3
6-1-5-8 4 2-5-9 3
8-4-2-3-9 5 7-2-9-6 4
5-2-1-8-6 5 8-4-9-3 4
3-8-9-1-7-4 6 4-1-3-5-7 5
7-9-6-4-8-3 6 9-7-8-5-2 5
5-1-7-4-2-3-8 7 1-6-5-2-9-8 6
9-8-5-2-1-6-3 7 3-6-7-1-9-4 6
1-6-4-5-9-7-6-3 8 8-5-9-2-3-4-2 7
2-9-7-6-3-1-9-4 8 4-5-7-9-2-8-1 7
5-3-8-7-1-2-4-6-9| 9 6-9-1-6-3-2-5-8 8
4-2-6-9-1-7-8-3-5| 9 3-1-7-9-5-4-8-2 8

360



APPENDIX-VI

List of Iltems Kept for Observation During Visual Memory Test

1. Pen

2. Pencil
3. Sharpner
4. Rubber
5. Ruler

6. Comb
7. Mobile
8. Clip

9. Stapler
10.Brush
11.Crayon
12.Chalk
13. Chocolate
14.Scissors

15.Coin

361



APPENDIX - VII

MAZE TEST
SAMPLE :
MAZE : A
ERROR: POINTS :
MAZE : B
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ERROR: POINTS :

MAZE : C
ERROR: POINTS :
MAZE : 1
ERROR: POINTS :
MAZE : 2
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ERROR: POINTS :
MAZE : 3
ERROR: POINTS :
MAZE : 4
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ERROR: POINTS :
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APPENDIX - VIII

Scoring for the Maze Test

M Errors Time Points
aze allowed limit 0 1 >2 Error
Error Error -

Maze A 2 30 sec 2 1 0
Maze B 2 30 sec 2 1 0
Maze C 2 30 sec 2 1 0
Mazel 3 30 sec 3 2 1
Maze 2 3 45 sec 3 2 1
Maze 3 5 60 sec 3 2 1
Maze 4 6 120 sec 3 2 1
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APPENDIX -IX
Knowledge Attitude and Practices Questionnaire for children

Healthy eating and dietary habits
1. What is important for growth and development?

2. What according to you is healthy food?
3. What according to you is healthy eating?

4. Since last year, have you being taught about healthy eating?

1) Yes 2) No

5. If yes, how many times have you been taught in school about healthy behaviours
and healthy eating?

1) Never 2) Once 3)Twice 4)Three or more class lessons

e) Any other (specify)

6. If yes, what were you taught about healthy eating?

7. Give the different functions of foods.

8. Name the different food groups.

9. Name at least 3 foods that help you grow.

10. According to you, what is the number of complete meals you should have in a day?

1)1 2)2 3)3

4) 4 5.)5 6) More than 5
11. Is breakfast an important meal?
1) Very important 2) As important as other meals
3) Not very important 4) Not at all important
12. What do you think constitutes a healthy breakfast?
1) Only milk

2) Milk and cereal (bread/ chapatti/cornflakes/parantha)
3) Milk, cereal and some vegetable (excluding potato )

4) Milk, cereal and fruits 5) Milk, cereal, fruits and nuts.
6) All the above 7) Any other,
specify
13. Do you have breakfast?
1) Yes 2) No
14. If yes, do you have it on a regular basis?
1) Yes 2) No
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15. During the past 7days, how often did you eat breakfast before you left for
school ?
1) Less than 2 days 2) 2-4 days 3) More than 4 days 4) 7 days
(If the option you have selected is “4”, then do not attempt the next question)

16. If you skip your breakfast, mention the reason for it?
1) I do not have time for breakfast 2) | cannot eat early in the morning
3) There is not always food in my home 4) Some other reason

17. What do you usually consume for breakfast?

1)Pohe 2)Upma 3)Idli 4)Dosa
5)paratha 6)Bread 7)Cornflakes 8)Daliya

9)Egg 10)Milk 11)Fruits 12)Biscuits
13)Maggi 14) pasta 15)Any other ( Please specify)

18. Do you generally eat after going home from school?

Yes/no

19. If yes, what do you generally eat?

1) Bread 2)pastries 3)biscuits 4)Chiwda

5) farsan 6)Milk 7)Soft drinks 8) pohe

9) upma 10) fruits 11)Lunch 12)Any other (please specify)

20. If lunch, what do you have?

1) Chapatti 2)Phulka 3)bhakri 4)paratha
5) Rice 6)Usals 7)Dals 8)Salads
9) Chicken 10)Meat 11) Fish 12)Sweets
13) vegetables 14) Any other (please specify)

21. When you are very hungry, what do you normally eat at home?

22. How many meals did you have yesterday?

Breakfast Midmorning Lunch

Evening Dinner Bed time

23. Since last year, were you taught in any of your classes the beneatigf
more fruits and vegetables?
1) Yes 2) No
24. If yes, how many times have you been taught in school about the benefits of eating
more fruits and vegetables?
1) Never 2) Once 3)Twice 4)Three or more class lessons
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5) Any other (specify)
25. What was taught about eating fruits and vegetables in school?
26. How many servings of fruits should you have in a day?
27. Define one serving of fruit?
28. In what form do you consume fruits?
1) Whole fruits peeled 2) Whole fruits unpeeled 3) Fruit juice
4) Do not consume
29. Reasons for not consuming fruits?
1. 1 do not have time 2.There is not always fruit in my home
3. I don't like fruits 4. Some other reason

30. Since yesterday at this time, how many glasses of water did you drink?
1 glass=200ml

31. If you were given a chance to choose your food, which ones from the following
would you select? ( please select one food from each group of foods )

Group A Group B Group C
Potato Chips Pastries
Green leafy vegetables Pohe Ladoos
Cauliflower Biscuits Fruit salad
32. Do you add extra salt to the food at the dining table?

1. Yes 2. No
33. What accessories do you consume with your meals?

1) Curd 2) Chutney 3)Papad

4) Pickles 5) Jams/ Murabbas 6) Any other

34. Fill in the food pyramid given below. The foods that you can consume in maximum amount
should come at the bottom, and those to be had in the least amount should be at the top of the
pyramid.
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Fast-food and soft-drink intake

35. Do you think soft drinks can impart any health benefit to you? Explain
1. Yes 2.No

36. Do you think fast foods can impart any health benefit to you? Explain
1. Yes 2.No

37. How many times in a week do you eat out? Actual
1) Less than once a week 2) Once a week 3) 2-3 times a week or more

38. In the past 7 days how often have you eaten out (outside your home) with your
Family/friends?
1) 0 days 2) 1 day 3) 2 days 4) 3 days
5) 4 days 6) 5 days 7) 6 days 8) 7 days

39. When you go out to eat, what are the foods that you like to have? ( Name at least thyee foods
40. Do you get any pocket money?
1. Yes 2.No

41. If yes, mention the average amount you get per week?

42. How much of it do you spend on food?

43. What kind of food do you purchase?

44. What do you purchase from street vendor/ shop outside the school?

1) Biscuits and confectionaries 2) Fried foods
3) Cold drink 4) Fruits
5) Bakery items ( puff, biscuits, cream rolls etc. 6) wafers/ fryums

7) any other
Food consumption pattern in the school

45. Mention what you usually eat during your recess?
1. I get my own packed lunch from home
2. | consume MDM provided by school
3. | buy food from outside (street)
4. All of the above
5. 1 go home for having lunch 6. None

46. Do you carry your lunch to the school?
1. Yes 2. No
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47. What do you usually carry for lunch?

48. During the past 7days, how often did you bring your lunch to school?
1) 0 days 2) 1 day 3) 2 days 4) 3 days
5) 4 days 6) 5 days 7) 6 days 8) 7 days
49. Mention the average amount of money you spend on food in school per week?
50. Does your teacher check or evaluate the Tiffin that you carry?
1. Yes 2. No

Oral Health.

51. I brush my teeth (tick the appropriate answer)

1. Once a day 2. Twice a day
52. Do you have cavities in your teeth?
1. Yes 2. No

If yes how many cavities do you have?

Physical activity and T.V watching.

53. What time do you get up every day?
54. What time do you go to sleep?
55. Do you think it is important for you to be physically active?

1. Yes 2. No
56. What is the minimum level of physical activity that you should undertake in your
view?
1. Should not undertake at all 2. % hour 3. 1 hour
4. 1-2 hours 5. More than 2 hours

57. How much time on an average do you undertake physical activity in a week?
1. % hour 2.1 hour
3. 1-2 hours 4. More than 2 hours

58. What type of physical activity do you undertake?
59. Do you get involved in any kind of physical activity / games during leisureeor fre
time in school?

1. Yes 2. No

60. Does prolonged T.V viewing can have an effect on your growth and development?
1. Yes 2. No
If yes, what?
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61. Since last year, how many times have you been taught in school to do physitaity oac
exercise at Home?

1. Never 2. Once

3. Twice 4. Three or more class lessons

62. Since yesterday at this time, how many minutes of physical activitypdidoyat
home?

63. How do you pass your leisure time?

>
s 2

Activity Frequency Duration
Daily Weekly | Sometimes Never

TV viewing

Video games

Computer games

Listening to music

Dance

Karate

Reading

Swimming

O O NOO|0R|WIN -

Conversing with
friends on phone

10 | Cricket

11 | Others specify

Physical education

64. According to you what is physical education?
65. According to you is physical education important?

1. Yes 2. No
66. Do teachers teach you about any physical education?
1. Yes 2. No

67. Since last year, on how many days did you go to physical education
class each week?
1. 0 days 2.1 day 3. 2 days 4. 3 days
5. 4 days 6. 5 or more days

Physical activity and Behavioural pattern
68. How long does it take for you to reach school from your house?
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1. <5 mins 2.5-15mins 3.15-30mins 4. 30 mins
69. What is your mode of transportation to and from school?
1. Walking 2. Bicycle
3. Public transport / school transport 4. Own Automated vehicle
70. During the past 7 days, on how many days did you walk or ride a
bicycle to and from school?
1. 0 days 2.1 day 3. 2 days 4. 3 days
5. 4 days 6. 5 days 7. 6 days 8. 7 days

71. What according to you is appropriate weight?
72. How important is it for you to have appropriate weight?
1. Not At All Important 2. Slightly Important
3. Moderately Important 4. Very Important
5. Extremely Important
73. How long should you exercise daily in order to stay healthy?
74. Do you tire easily after playing for 5-10 minutes?
1. Yes 2. No

75. Do you avoid playing with your friends because you cannot keep up with them?

1. Yes 2. No

76. Do you feel tired after walking up the stairs?
1. Yes 2. No
77. 1 Fallill
1. Often 2. Sometimes 3. Rarely

Self- Perception
78. What do you think you look like?

/ﬁ
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APPENDIX- X
Knowledge Attitude and Practices Questionnaire for Teachers
Name:

Class:
School:

Date of Birth:
Weight:
Height:

BMI

Waist:

© © N o g s~ w PP

Hip:
10.WHR:
11.Muac:
12. Wrist:
13.What age group does Adolescent period cover?
a) 0-5years b) 6-9 years €)10-19 years d) 19 years and above
14.What according to you is important for Growth and development?
a) Food b) Exercise c) Both d) Any other
15. According to you what are the steps that should be taken to address the nutritional
requirements of a child in this age group?
a) Health check ups
b) Monitoring the dietary intake of the child at home
c) Restricting the child from eating out not more than twice a week
d) Restricting the intake of fast foods, soft drinks to not more than twice a week
e) Restricting the child not to purchase unhealthy snacks (samosas, puffs, French roll
etc.)
16. Any other
17.Do you know what ‘Malnutrition’ is? 1. Yes 2. No
18.Which age group does it affect?
a) 0-5 years b) 6-9 years c) 10-19 years d) 19 years and above
19.Do you think it is important to get a child’s nutritional status assessment donérfrem
to time? 1. Yes 2. No
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20.Do you know what is the most relevant method used to assess the nutritional status

(normal weight, underweight, overweight, obesity) of adolescents? 1. Yes
2. No If yes name the method.
21.Do you know what Body Mass Index (BMI) is? 1. Yes 2. No

if yes give the formula:

22.Do you know what the causes of under nutrition (Underweight and anemia) are? 1. Yes
2. No
If yes, then what
a) Skipping breakfast
b) Unhealthy dietary practices
c) Consumption of aerated drinks
d) Unhealthy school meal
e) Any other
23.What according to you is Healthy Food?
24.What according to you is Healthy eating?
25.Give the different functions of food?
26.Name the different food groups?
27.Name at least 3 foods that help a child grow.
28.What is the number of complete meals a child should have in a day?
1) 1 2) 2 3)3
4) 4 5)5 6) more than 5
29.Do you think soft drinks can impart any health benefit to children? 1. Yes 2. No
Explain
30.Do you think Fast foods can impart any health benefit to children? 1. Yes 2. No
Explain
31.Do you think it is important for children to be physically active? 1. Yes
2. No
32.1f yes for how many days do you think they should exercise in a week?

a) Everyday b) 3-4 times a week c) Twice a week d) Any other
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33.What kind of exercise should they undertake?

Exercise Time

34.Do you know the calories in the foods you eat regularly? 1. Yes 2. No

35.Do you limit the portion size of the foods you tend to overeat? 1. Yes

2. No
36.Do you use whole legumes instead of dals regularly 1. Yes 2. No
37.Peel the skin of fruits like apple and chickoo? 1. Yes 2. No

38. Know what affects the nutritional needs of individual?
1. Age 2. Sex 3. Activity 4. Any other

39. Give two benefits of giving fruits and vegetables to children?
a. b.

40.What are the benefits of giving green, yellow and orange vegetablesiasdadr
children?

41.Growing children should eat a lot of fat (ghee/oil). Is this true?

42.Have you anytime made decisions to purchase or consume certain foods based on
information or advertisements from newspapers, magazines or television8 1. Ye

2. No

If yes, which foods and why?

43.Do you believe in the concept of hot and cold foods? 1. Yes
2. No
If yes give examples of some Hot foods Cold Foods

44. Should mothers make restrictions for the above mentioned foods in a child’s diet?
1. Yes 2.No If yes, when and why?

45.What are the foods that you would serve A child recovering from illness

46.What are the foods that you would serve After a child comes back from play

47.What are the foods that you would serve A child for breakfast

48.What are the foods that you would serve A child for evening snacks

49.What are the foods that you would serve A child for Tiffin
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APPENDIX- XI
Observational Checklist for Schools

1. Are there any street vendors/shops found outside the school?

1. Yes 2. No
2. If yes, how many were found?
1.1 2.1-3 3.>3
3. What do these vendors sell?
1. Biscuits & confectionaries 2.Fried food 3. Cold drinks
4. Fruits 5. Wafers/fryums 6. Bakery items
4. What do children buy from vendor/shop outside the school?
1. Biscuits & confectionaries 2.Fried food 3. Cold drinks
4. Fruits 5. Wafers/fryums 6. Bakery items
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APPENDIX =XII

SCORE GUIDE FOR INDIVIDUAL COMPONENT

S. | Component OPTIONS SCORES
No.
1 Breakfast None 0
1-4 Days 1-4
>5 Days/Week 5
2 Breakfast Food Item None 0
Tea/Coffee+ Biscuits 5>Days/ wk 1
Milk Alone >5 Days/ wk 2
Milk+Biscuit >5 Days/ wk 3
Milk +Cereal 5 Days/ wk 4
Milk+Cereal+Veqg ® Days/ wk 5
3 | Mid Morning None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
4 | Mid Morning Food Item None 0
Cereal Alone 5 Days/ wk 1
Cereal+Veg 5 Days/ wk 3
Cereal+Pulse+Milk/Veg % Days/ wk 5
5 | Carry Lunch To School None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
6 | Vegetable None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
7-10 | Component Roots & Tubersb>Days/ wk 1
Other Veg >5 Days/ wk 2
Glv’s / Other Veg/ Yellow & Orange Veg; 3
Roots & Tubers 5 Days/ wk
Glv+Yellow & Orange Veg /Other Veg/ 4
Roots & Tubers 5 Days/ wk
Glv+Yellow & Orange Veg +Other 5
Veg+Roots & Tubers 5 Days/ wk
11 | Fruits None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
12 | Any Fruit None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
13 | Local Fruit None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
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14 | Evening Snacks None 0
1-4 Days/ wk 1-4
>5 Days/ wk 5
15 | Evening Snacks Food Item Milk +Cereal+ FrussDays/ wk 5
Milk + Fruits >5 Days/ wk 4
Milk Only >5 Days/ wk 3
Milk & Biscuits >5 Days/ wk 2
Milk + Namkeen/ Farsan /Bakery ltemS > 1
Days/ wk
Namkeen & Farsan5>Days / wk 0
Biscuits & Bakery 5 Days / wk 0
16 | Outside Food None 5
1-4 Days / wk 4-1
>5 Days / wk 0
17 | Water Intake (Daily) None 0
1 Glass 1
2-3 Glass 2
3-5 Glass 3
6-7 Glass 4
> 8 Glass 5
18 | Activity : Playtime (Daily) < 20 Min 0
20-30 Min 1
30-40 Min 2
40-50 Min 3
50-60 Min 4
>60 Min 5
19 | Activity: Leisure time (Daily) | >2 Hrs 0
11/2 — 2 Hrs 1
1-11/2 Hrs 2
Y5-1 Hrs 3
0-1/2 Hrs 4
0 5
20 | Activity: Study time (Daily) >11 Hrs 0
>10-11 Hrs 1
>9-10 Hrs 2
>8-9 Hrs 3
>7-8 Hrs 4
6-7 Hrs 5
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APPENDIX -XIII

Posters for theCHALK Programme

Adolescence

Early adolescence (10-13 years) Ry
Mid adolescence (14-15 years) START=>_ =8

Late adolescence (16-19 years) - el
1.Wet hands @( % a
HAND i

Wash your hands when

o
di before and after 6. Turn off (20 seconds)
25% of adult height v, s WASHING

50% of adult weight eating s STEPS -
40% of adult bone mass m “~Xo
is gained by you during ! Sissibbecis
P35\ between i

under fingernails.

“adolescence” o

Creating Healthy and Active Learning Kids

Vijayata Sengar and Dr. Kavita Sharma.

Department of Foods and Nutriion, Faculty of Family and Community Sciences,
The Maharaia Savaiirao Universitv of Baroda. Vadodara

Funct of food

« To provide energy to the body for
sustenance, work & other activities.

To provide foods for building,
maintenance & repair of body.

To Protect us from various diseases.

©
EES T ¢

Harmful Effects — Fast Food & Soft Drinks

Fast Food

= High in calorie, fat, sodium
and low in fiber which can
cause Obesity, Hypertension,
Heart diseases, Diabetes,
Cancer etc.

= Contains preservatives

Soft Drinks

=Aerated drinks interfere with
bone density and can damage
teeth

=Contains preservatives
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Create Healthy Active Learning
Kids (CHALK) Program

Vijayata Sengar & Dr. Kavita Sharma
Department of Foods and Nutrition, Faculty of Family and Community Sciences, The Mahargja

Sayajirao University of Baroda, Vadodara

How does it affect you???

25% of adult height
50% of adult weight
40% of adult bone mass
is gained by you during

“adolescence”

CHALK Program Sengar V. & Sharma K.

APPENDIX - XIV

PowerPoint Slides Used for the Sessions

Adolescence

Adolescence is a transitional stage
between childhood and adulthood

Biological Social ’
Psychological

CHALK Program Sengar V. & Sharma K.

What is important
for growth and
development????

CHALK Program Sengar V. & Sharma K.

Main stages of Adolescence
* Early adolescence (10-13 years)

* Mid adolescence (14-15 years)

* Late adolescence (16-19 years)

La = = _
CHALK Program Sengar V. & Sharma K.

A nutritionally adequate diet (that
consists of healthy foods) and
regular  physical  activity s
essential for optimal growth and
development

CHALK Program Sengar V. & Sharma K.
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Why should you care for What are Healthy Foods?

nutrition??
* Physical Growth Foods that provide good
« Body image amount of carbohydrates,

proteins, vitamins and minerals

* Brain Development are healthy foods.

* Daily activities
* Sports performance
* Prevention of diseases

T

Eat more healthy Carbohydrates
and whole grains

CHALK Program Sengar V. & Sharma K. ' CHALK Program Sengar V. & Sharma K. CHALK Program Sengar V. & Sharma K.

Have a variety
of coloured

Have good amount of Proteins : e : :
CHALK Program Sengar V. & Sharma K. ! Val"lefy of vegefables A : CHALK Program Sengar V. & Sharma K.

. Hygienic Habits Eating Habits
o . = Maintain hygienic habit .
Building material : About 50 to 70 aintaln Tygienic Rabits Eat slowly, chew properly
percent of the body's weight is water. = Do not cough or sneeze into your hands
Daily Requirement: About ( 2.5 liter ) ) * Never skip meals, specially breakfast
i.e. 8-10 glasses) ggurmf put your fingers in eyes, nose or
o == R [ = * Have small frequent meals
‘ Wash your hands when dirty, before and
L — = bl after eating &
= = === P = < Hand WGShil’lg n Don'f overeat
&l 1 e 1 1 (Show video)
CHALK Program Sengar V. & Sharma K. ’ CHALK Program Sengar V. & Sharma K. CHALK Program Sengar V. & Sharma K.
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Thayou |t
tiredton fast. |

Environment while eating ] O ey

* Avoid reading while you eat

» Sit in a quiet place without

distractions, avoid TV viewing while

eating

* Make meal time a family time (if
possible)

Kis. I wantat 0 e ftar and
lay better bt L ' kncw how

CHALK Prograr

CHALK Program Sengar V. & Sharma K.

Functions of food

——- | Aiterswbte, st it )

0 1d ) aodpayingont arane 3.

ki, st .
Tyanted s havea

tiong by an f

1l detkd to do
‘hat shesa,

* To provide energy to the body for
sustenance, work & other activities.

by o Weean o 1
toethe That il b fon offu

Functions of food Functions of food Functions of food
* To provide foods for building, * To Protect us from various diseases. —
maintenance & repair of body. A

Pulses

nclud / \
Egon
re Sody boldng IR 952 \
Bl hon foods Mtk Fish |
lthe.
larougts b=
_Papayan.
nion  Lemon),
foods | ]
lCarrot  Mango,

Spinach
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Food groups

Food groups

* Pulses and legumes

Puffed rice Makki ki roti

Rice flakes

Food groups Food groups

* Vegetables and fruits * Fats and Sugars

"8 8 9
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*Are rich sources of vitamins and minerals
*Atleast 150 gms of veg ( GLV: 40 g; other veg: 60g; roots and tubers: 50g) in a
day. In addition fresh fruits ( 100g) should be consumed in a day.

Should be consumed in restricted amounts

Food groups Three foods that help you grow??

e Nuts and oilseeds * Milk

* GLVs
* Pulses
¢ Meat
* Eggs
* Fruits
e Juices

Food groups

* Milk and Milk Products

Food groups

* Meat and products
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No. of meals in a day??

* Have small and frequent meals

* Have at least four to six meals in a day

» Eat three well-rounded meals (with
vegetables, proteins, and carbohydrates)
and one or two healthy snacks at regular
times throughout the day.

Breakfast: The most important meal

Should provide at least 25% of daily
requirements of nutrients.

Should include foods from all the food
groups

This can be obtained by having
different combinations of milk, cereals,
fruits and nuts

Are there healthy snacks???

Yes! There are plenty of them....

Fresh fruits

Sprouted beans

Nuts Like almonds, Cashew, Walnuts etc.
Fruit shakes

.....are nutritious and healthy.

* Daily

Breakfast: The most important meal

= Fuels your empty tank

*= Brain Food

= Improves physical activities
= Keeps you healthy

= Skipping breakfast associated with
overweight and obesity

Why is Fast Food unhealthy ?

= High in calorie, fat, sodium and low in

fiber which can cause

— Obesity, Hypertension, Heart diseases, Diabetes,
Cancer etc.

= Contains preservatives

» Unhygienic cooking practices

Types of physical activity

Chores: walking, climbing stairs,
cycling, household activities, etc.

= Exercise: planned & structured subset

of leisure time physical activity
undertaken for improving or maintaining
physical fitness.

= Sports: involves competition. I+ may

become an occupation.

Breakfast: The most important meal

High sugar breakfast causes a high
sugar level which dips fast making you
more hungry and you eat more sugary
food

Ideal foods for breakfast are eggs,
cheese, curd, apples or bananas,
sprouts, carrots, sweet potatoes, nut
butters, whole grain breads, oatmeal

Soft Drinks are Unhealthy..

* Aerated drinks interfere with bone

density and can damage teeth

» Contains preservatives

Physical activity

= It is recommended to have 30-60

min. moderate physical activity on
weekdays, four days a week
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“My doctor told me to ket
Well, this is my shape and I




Physical activity

= It is not necessary to exercise

¥
ey

continuously

= Can be divided
into 10 -15 mins
of activities
several times
through the day

.

Physical activity

Helps build and maintain healthy bones
and muscles.

Helps reduce the risk of developing
obesity and chronic diseases such as
diabetes and cardiovascular (heart)
disease.

Reduces feelings of depression and
gm_(iefy and promotes psychological well-
eing.

Television

Excessive TV watching is associated
with weight gain specially when
associated with increased snacking
with junk food and aerated drinks

Affects vision

Physical activity

Overweight and obesity, influenced by
physical inactivity and poor diet, are
significantly associated with an increased
risk of diabetes, high blood pressure,
high cholesterol, asthma, arthritis, and
poor health status.

Physical inactivity increases the risk of
dying prematurely, dying of heart
disease, and developing diabetes, colon
cancer, and high blood pressure.

Television

Combine TV watching with physical
activity like stationary bicycling, or
spot jogging
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