
INTRODUCTION

Good nutrition is important throughout the life cycle; however, during infancy and
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ABSTRACT
To assess nutritional status of the adolescents, improve parent’s participation and behavior to
promote healthy diet and lifestyle by partnering with school to institutionalize nutrition health
promotion program. A private school from Gujarat, India was selected purposively. After seeking
permission from the principal, written informed consent was obtained from parents and children.
Later an ethical approval was sought from the departmental Ethical Committee. Anthropometric
measurements (height, weight, waist circumference), blood pressure and haemoglobin were
taken for all the adolescents (N=273). Two Nutrition Health Education (NHE) sessions for
parents were conducted to improve their knowledge on healthy diet and seek their participation
in improving tiffin menus. Six days planned cyclic iron rich menus, providing 1/3rd of the RDA
of the adolescents were sent to mothers through the school principal. Also a five day pilot trial
for promoting consumption of healthy beverages was also conducted. Results revealed, existence
of triple burden of malnutrition (over weight including obesity: 23.4%; underweight: 55.3% and
anemia: 46.3%) among the adolescents from private school, and 19.4% were also stunted
(Chronically undernourished). Central obesity as indicated by WHtR and WC was 18.7% and
6.2% with high levels of sub optimal blood pressure (30.0%). NHE sessions to disseminate
findings, healthy dietary and lifestyle behaviours with parents showed significant improvements
in their knowledge and participation of parents. Percentage of adolescents bringing healthy
tiffin increased from 60.0% to 80.3%. Five days pilot trial of healthy beverages was successful
in increasing the consumption of healthy beverages by adolescents. Hence, the results indicate
that a comprehensive school nutrition and health promotion program with active participation
of parents could be planned to improve nutrition and health status of adolescents.
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adolescence age groups it becomes more critical as these are periods of accelerated growth.
Malnourishment during these stages can have irreversible and long lasting adverse
consequences (Adolescent, 2006).

Malnutrition in adolescence encompasses under nutrition as well as over nutrition. Along
with anemia, it frequently goes unrecognized where it compromises their capacity to learn,
due to reduced cognitive ability, poor school attendance thereby affecting optimal productivity
(FAO, 2007). About quarter (25.4%) of adolescents globally have been reported to be anemic
with no national data available in India, however, anemia is reported to be high in women
(56% in ever married women 15-45 years of age) as well as 78.9% in young (6 months -36
months of age) children (WHO, 2008, NFHS 2005-2006). Similarly, there is no data on
stunting for adolescents. Central obesity and high blood pressure are also the risk factors for
most of the diet related non- communicable diseases among adolescents (McCarthy and
Ashwell, 2006). Occurrence of high levels of malnutrition along with high prevalence of
NCD risk factors (central obesity and high blood pressure) reported in adolescent age group
make them the most vulnerable group after infancy which requires public health attention
and concern. However, with improvement in school attendance rates in India, schools can
be an ideal setting to improve the health and nutritional status of adolescents. This is well
recognized by government of India and school meal and school health programmes are being
implemented in India for underprivileged populations, however, public health programming is
totally lacking for so called privileged populations of India (Kumar and Preetha, 2012). The
burden of non communicable diseases being highest (80%) in developing countries including
India with India being the diabetic/CVD capital of the world, it would be most cost effective
to prevent the occurrence of NCD risk factors in the population, than to bear the high cost of
treatments which most of the Indian population can ill afford (WHO, 2011).

Thus rightly so, WHO has identified the school settings as one of the “best buys” for
the promotion of healthy eating and physical activity to reduce the cardiovascular risk factors
(unhealthy diet and physical inactivity) attributable to NCDs. Schools are an ideal settings
for population-based interventions to address obesity or problems of under nutrition (WHO,
2011; Foster et al., 2008).

The increasing public health problem of double burden of malnutrition among adolescents,
addressed during this age group, through school settings, is an effective investment for the
future generations which eventually contributes to the nation. Schools provide a better
catchment areas to reach children along with their parents (WHO, 2006).

However, the burden of preventing malnutrition in all its forms, NCD risk factors is the
joint responsibility of the government and civil society. Educated and upwardly mobile
population can take control of their own life and of their children. Parents play a significant
role in supporting their children’s health, learning and guiding their children successfully
through school processes, and advocating for their children and for the effectiveness of
schools. Parent teacher meetings in schools can be utilized to not only discuss the academics
but also the health performance of their child to support and improve the learning, development,
health of children and adolescents (Epstein, 2011). This relationship between schools and
parents cuts across and reinforces children’s health and learning in the multiple settings-at
home, in school, in out-of-school programs, and in the community (CDC, 2012).
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Parent engagement in schools can promote positive health behaviors among children
and adolescents. In addition, school efforts to promote health among students have been
shown to be more successful when parents are involved (CDC, 2012).

Thus the following study focused on
1. Assessing nutritional status of adolescents (10-18 years) from a private school.
2. Assessing the effect of NHE sessions for parents on their knowledge, attitude and

practices regarding healthy dietary and lifestyle practices and on tiffin menus.
3. Promoting the consumption of healthy beverages by making them available in school

campus, by 5 days pilot trial for healthy beverages.

METHODOLOGY
A private co-educational school was selected to carry out a cross sectional study in an

urban Indian city. Permissions were obtained from school authorities and ethical Clearance
was obtained (F.C.Sc./FND/ME/NO 80) from the Departmental Medical Ethical Committee
before the commencement of the study. Written informed consent was obtained from
adolescents (10-12 years of age) as well as from their parents to enroll the subjects for the
study.

Anthropometric measurements :
Standard procedures were followed for taking anthropometric measurements, such as

height, weight, and waist circumference (WC) by the researcher. Body mass index (BMI)
and waist to height ratios (WHtR) were calculated using standard formulae. WHO, 2007
growth references were used to classify adolescents according to their nutritional status
(BMI for age and Height for age), while high WC and high WHtR were identified applying
IDF classification and using = 0.5 cut off, respectively (de Onis et al., 2007, Ferna´ndez et
al., 2004; Ashwell and Browning, 2011).

Blood pressure was taken after obtaining 15 days training from university chief medical
officer (CMO), who certified the researcher’s ability to take apt B.P. readings.
Sphygmomanometer was used to take BP readings of adolescents after resting the child for
10 minutes. An average of two readings, after an interval of 5 minutes were taken, as the
restricted time periods in the school settings, limited the researcher to take only two reading
instead of three reading at different occasions. The BP among adolescents was classified
based on the fourth report on diagnosis, evaluation, and treatment of high blood pressure in
children and adolescents (National Institute of Health, 2005).

Haemoglobin estimation :
Cyanmethaemoglobin method was used for hemoglobin estimation and WHO, 2007

anemia classification was applied to classify all the subjects into anemic and non anemic
categories (WHO, 2007).

KAP of parents and distribution of 6 days cyclc menus :
Two NHE sessions were conducted for the parents (especially mothers), where a

pretested semi structured questionnaire was used to elicit the information from parents
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(especially mothers) about their children’s dietary and lifestyle practices. NHE sessions
imparted knowledge about healthy dietary and lifestyle practices to prevent and control
anemia and malnutrition. Though 100% participation of parents was not seen in both the
sessions, 2% and 33% of the parents attended the first and second sessions, respectively.

In the first NHE session, a 6 days cyclic menu for school tiffins was provided to the
mothers, having iron rich food items providing 1/3rd of the recommended daily allowances
(RDAs) for adolescents. The menus were duly signed by the principal. After distribution of
planned school brunch menus to mothers, tiffin auditing was done by the teachers for two
months and the menus were classified as healthy and unhealthy. The food items were
classified as healthy cooked (paratha sabji, thepla) and uncooked (cheese sandwich, bread
butter, bread butter etc.) and unhealthy cooked (maggi, franki, bread roll noodles etc.) and
uncooked (mamra, fryums, biscuits, wafers etc.).

A 5 day pilot trial for promotion of healthy beverage intake initiated in the school
canteen :

A five day trial was under taken where in the healthy beverages like – Butter milk,
flavoured milk, lassi, fruit juices were made available to the students during their recess time
and its response was noted

RESULTSAND DISCUSSION
Anthropometric profile of study subjects :

Triple burden of malnutrition was observed among adolescents, from private school.
Surprisingly more than half (55.3%) of the adolescents from private school were under
weight, while 23.4% and 46.3% were over weight (including obesity) and anemic, respectively,
indicating that only less than a quarter of the adolescents (21.2%) had normal weight (Fig.
1). Malnutrition (78.8%) in this age group and income population attending non government
private schools was alarmingly high. The prevalence of stunting (19.4%) among the
adolescents from this socio economic strata, was also a major concern as stunting in this age

Fig. 1 : Per cent prevalence of malnutrition, central obesity and sub optimal blood
pressures in adolescents (10-12 years) of private school of an Indian city
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group can perpetuate intergenerational cycle of malnutrition and can impair scholastic and
cognitive performance. On the other hand co existence of central obesity, and sub optimal
high blood pressures, including hypertension, established risk factors for CVD were also a
matter of concern in this age group, as indicated by WC (6.2%), WHtR (18.7%), and sub
optimal blood pressure (30.0%), respectively.

KAP of parents and changes in the tiffin menu after NHE sessions :
Regarding knowledge attitude and practices of parents, we observed from Table 1, that

before the NHE sessions, parents had inappropriate knowledge regarding prevention and
control of anemia and malnutrition, which improved significantly after the sessions. Similarly,
Table 2 indicates result of tiffin auditing before and after the provision of 6 days cyclic
menus. The result showed an increase in the percentage of adolescents bringing healthy
tiffin, from 60.0% to 80.3%. Hence, indicating parents participation in school nutrition and
health promotion program can be effective in improving adolescent’s dietary and lifestyle
practices.

A 5 day pilot trial for promotion of healthy beverages in the school canteen :
A five days pilot trial was conducted to assess the acceptability of healthy beverages

among adolescents and promote the consumption of healthy beverages by making them
available in the school canteen. Fig. 2, showed a consistent demand for butter milk and

Fig. 2: A 5 days trial of sale of healthy beverages to create an enabling environment in a
private schools of an Indian city
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Table 1: Effect of NHE on knowledge attitude and practice of parents of The adolescents from a
private schools of an Indian city

Key issues related to anaemia
Before the session

(N=60) % (n)
After the session

(N=60) % (n)
Awareness about anaemia 13.3 (8) 86.7 (52)

5.0 (3) 50.0 (30)

8.3 (5) 45.0 (27)

70.0 (42) 3.3 (2)

Sources of haem iron
 Correct answer (meat, poultry, fish)
 Partially correct
 Wrong
 Don’t  know 16.7 (10) 1.7 (1)

0 (0) 16.7 (10)

30.0 (18) 83.3 (50)

28.3 (17) 0 (0)

Sources of non haem  iron

 Correct answer (pulses, cereals, vegetables, legumes)
 Partially correct
 Wrong
 Don’t  know 41.7 (25) 0 (0)

0 (0) 70 (42)

23.3 (14) 30.0 (18)

43.3 (26) 0 (0)

Enhancers
 Correct answer (Vitamin C rich fruits, meat, fish and

other sea foods)

 Partially correct
 Wrong
 Don’t  know 33.3 (20) 0 (0)

5.0 (3) 80 (48)

10 (6) 20 (12)

38.3 (23) 0 (0)

Inhibitors

 Correct answer (Coffee, Tea)
 Partially correct
 Wrong
 Don’t  know 46.7 (28) 0 (0)

Key issues related to malnutrition (under weight and over
weight)

Before the session
(N=90) % (n)

After the session
(N=90) % (n)

61.1 (55) -

11.1 (10) -

- -

11.1 (10) -

- -

Five food groups contain
 Cereals, bread and potatoes
 Pulses and Legumes

 Milk and milk products
 Fruits and vegetables
 Oil Salt and sugar
 All of the above 16.7 (15) 100.0 (90)

83.3 (75) -

16.7 (15) -

High intake of salt leads to:

 High blood pressure
 Heart problems
 Both - 100.0 (90)

88.9 (80) -

11.1 (10) -

High Intake of sugar leads to
 Diabetes
 Increased weight gain
 Both - 100.0 (90)

Table 1 contd..
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flavoured milk as compared to the sweetened beverages. On looking at the response, and
knowing that 53.5% of the parents wanted a change in canteen menus, the canteen contractor
made arrangements for providing the healthy beverages in the school canteen.

Normal weight children constituted less than a quarter (21.2%) of the study population
indicating widespread malnutrition (78.8%) among the adolescents from private school. More
than half of the study adolescents were found to be under weight contrary to the belief that
under weight is the problem of under privileged sections. The prevalence of over weight
(including obesity) in the present study was similar to the findings of another study in the
Indian western region, using WHO 2007 growth references (Khadilkar et al., 2010). The
coexistence of over weight (including obesity) and under weight among the adolescents
from private school in the present study was also in line with the findings of other studies
(Jeemon et al., 2009; Iyer et al., 2009). Further, the present study reported anemia to be
46.3%, which is more than 40%, making it a public health problem among private school
adolescents.

The per cent prevalence of central obesity (6.2%) as indicated by WC is higher than
the levels reported earlier (4.5%), and is close to the prevalence (7.1%) in private schools
(Mishra et al., 2011). The central obesity as indicated by WHtR (18.7%) in the present
study was slightly lower than 21%, which was reported earlier by Kuriyan et al. (2011).
Also, a very high percentage of adolescents (30.0%) were found to be having sub optimal
blood pressures, which is much higher than the earlier reported range of 2.4 – 10.0% (Durrani
and Wasim, 2011; Verma and Singh, 2012). Therefore, the results from the present study,
support the initiation of school nutrition and health promotion programs in a school setting,
focusing on Dietary Approach to Stop Hypertension (DASH) and increased physical activity,
to control the rising trend of hypertension among adolescents.

The study also showed significant improvement in the knowledge of parents regarding

Table 1 contd…

5.6 (5) -

83.3 (75) -

11.1 (10) -

High intake of saturated fat leads to
 Increased blood cholesterol

 Heart diseases
 High blood pressure
 All of the above - 100.0 (90)

74.4 (67) -

How much time daily your child should be physically active
vigorously?

 Less than 60 minutes
 Equal to or more than 60 minutes 25.6 (23) 100.0 (90)

20.0 (18) -

How long daily your child should watch T.V or sit on
computer?

 More than 2 hours
 Equal to or less than 2 hours 80.0 (72) 100.0 (90)

63.3 (57) -

How much (in grams) your child should consume fruits and
vegetables daily?

 Less than 400 grams
 Equal to or more than 400 grams 36.7 (33) 100.0 (90)
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the nutrition and health of their children after the NHE sessions. Also the acceptability of the
6 days cyclic menu, indicated active participation of mothers. Therefore, the present study
substantiates the results from other studies that parents act as change agents in improving
children’s dietary and lifestyle practices, for the prevention of malnutrition and rising NCD
risk factors. (Golan, 2006; Lindsay et al., 2006; Wendy et al., 2012). Hence, it is important
to initiate school nutrition and health promotion programs in all the schools, with parents
(especially mothers) participation being an integral part of the program, so that they are able
to prevent and control triple burden of malnutrition and NCD risk factors among their own
children, by reinforcing the healthy messages and practices at family level.

A 5 days healthy beverages trial, simply indicated that if the healthy choices are made
available in the school campus, it is always well accepted. Hence, it is very crucial that
besides imparting nutrition education, an enabling school environment is also created to help
children practices healthy food choices in the school campus. Parents play indirect role in
helping children understand the importance of healthy food choices. Hence, it is very important
and need of the hour to initiate comprehensive school nutrition and health promotion
programmes, involving active participation of parents as they are the first role models for
their children and also can help to reinforce the messages outside the schools effectively.
The program should also focus on creating enabling environment in the school campus to
help children practice the knowledge, they receive in NHE session.

Conclusion :
Integrated nutrition and health promotion programs in a school settings involving parent’s

participation are very crucial, as involvement of parents (especially mothers) and creating
enabling environment in the school, help the child to make healthy food choices in the school
campus and outside school to improve their dietary and life style practices. This in turn will
help in lowering the triple burden of malnutrition and NCD risk factors among adolescents
from private schools.
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