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ABSTRACT

Background: Children and adolescents are more vulnerable to developing NCD (non communicable diseases) risk
factors due to changing lifestyles. Hence it is essential to recognize NCD risk factors among adolescents. School
plays an important role in imparting knowledge and shaping the behaviours and practices among children. This study
focusses on the school related factors that may be influencing the NCD risk factors among adolescents.

Methods: The study was conducted among 438 students, 13 to 15 years old of two central government schools in
Delhi. A self-administered modified STEPS questionnaire, an observation checklist for assessing facilities at schools
and an interview schedule for school staff were used to collect data.

Results: The statistically significant determinants of inadequate fruits and vegetable intake and excess fast food
intake were consumption of fast food from vendors selling food outside the school (OR=4.36), inadequate physical
activity at school (OR=2.56) and feeling stressed at school (OR=2.93). Physical activity at school was an important
determinant for overall physical activity of students (OR=2.38). Current tobacco use and current alcohol use was
determined by feeling stressed at school (OR=3.12). Health education classes at school had a protective effect on the
NCD risk factors.

Conclusions: Many school related factors such as absence of playground at school, stressed life at school and vendors
selling fast food outside school were seen to influence lifestyle risk factors amongst adolescents. Hence an active
involvement of school by increasing health education classes and providing adequate facilities for physical activities
may help in reducing the NCD risk factors among students.
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INTRODUCTION

Non communicable diseases (NCD) is the major cause of
global deaths accounting for 71% of annual deaths in
2015. Children and adolescents are more vulnerable to
developing NCD risk factors and NCDs, due to changing
lifestyles. Children are the cornerstone of a life course
approach to the prevention of NCDs. Childhood offers a
golden-window of opportunity for cost effective
prevention of NCDs.

As per the WHOs Global Health Initiative, Health
promoting schools (HPS) is a holistic approach to
improve health of the school going children and
eventually that of the community.? Schools can play a
major role in creating awareness, imparting knowledge
and slowly and steadily changing practices and behavior
in the children, parents and finally that of the community
A child spends a significant amount of time at school and
as the schools shape the behavior of the children, it is
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essential to assess the school related factors affecting the
non-communicable diseases risk factors.

The main objective of this study was to find the school
related factors associated with NCD risk factors.

METHODS

The study was conducted in the two central government
schools in New Delhi district. New Delhi district was
chosen for this study as permission for the study was
granted for this district. The study was conducted
between July 2015 to September 2015. There were three
central government schools in this district. One school
was selected randomly for pretesting and study was done
at the other two schools.

A questionnaire was prepared based on the WHO STEPS
questionnaire.® Additional questions pertaining to school
and factors that may be influencing NCD risk factors
were also added in the questionnaire. The questionnaire
was pretested in 21 children, 7 each from ages 13, 14 and
15 years.

The study population comprised of 13 to 15 years old
students studying in two central government schools of
Delhi. Informed consent was taken from parents as well
as the students for their voluntary and willing
participation in the study.

A sample size of 384 was derived using 95% confidence
interval, 5% error and a prevalence of 50%. Prevalence of
50% was considered due to variability in prevalence of
NCD risk factors in different studies from India.
Considering a 10% non-response rate the total sample
size was calculated to be 424.

From each school, 2 sections each were randomly
selected from class 8th, 9th and 10th. Students in the age
group 13 to 15 years were invited to participate in the
study. The selection of students was done through
convenience sampling till the sample size was reached. A
total of 465 students from both the schools were invited
to participate in the study. Since 9 parents did not give
consent for their ward’s participation, data was collected
from 456 students. 18 students attempted less than 50%
questions in the questionnaire and thus were excluded
during data analysis. Hence analysis was done of the data
gathered from 438 students. Height, weight and blood
pressure were measured using standardized tools and
techniques. The CDC BMI metric calculator was used for
BMI measurements.*

An observation checklist was prepared to assess the
school’s facilities such as playground, canteen and
neighborhood in terms of NCD risk factors. An interview
schedule was prepared for the school teachers. The
interview schedule had questions regarding their training
with respect to health education classes and physical
activity and dietary risk factors. A total of 12 teachers (6

from each school) were taken up for in depth interviews.
The teachers were selected purposively and were teaching
various subjects for the classes selected for the study.

The following operational definitions were used for the
study:

e Inadequate vegetable intake-vegetable intake on less
than 5 days in a week.

e Inadequate fruits intake-fruit intake on less than 5
days in a week.

e  Excess fast food intake-fast food intake on 3 or more
days in a week.

e inadequate physical activity-physical activity on less
than 5 days/week.

e inadequate physical activity at school-physical
activity on less than 3 days/week at school.

e Current tobacco use-use of smoking/smokeless
tobacco at least once in the past one month.

e Current alcohol use-consumption of alcohol at least
once in the past one month.

e Overweight-a study participant who’s BMI is
between 85th -95th percentiles.

e  Obese-a study participant who’s BMI is greater than
or equals to 95th percentile.

e Prehypertension-a study participant whose systolic
and/or diastolic B.P. is between 90th to less than
95th percentile.

e Hypertension-a study participant whose systolic
and/or diastolic B.P. is greater than or equals to 95th
percentile.

Data was entered in excel spreadsheet with double
checking for errors. SPSS version 20 was used to analyze
the data. Association of NCD risk factors with school
related factors was analyzed using Chi Square test
(Fischer's Exact test where applicable) and the strength
of association was derived using multivariate logistic
regression.

RESULTS

As summarized in Table 1, both the schools under study
were located near government offices and hospital.
Cigarettes and other tobacco products act (COTPA)
regulations were not being followed at both the schools.
Tobacco products were easily available near the school.
Vendors selling fast food were present outside both the
schools. A doctor and a nurse were present in the school
clinic at School 1. A nurse and a counselor were present
at School 2. Health checkups were being done twice in a
year. None of them was doing BMI screening of the
students. The counselor at school 2 was doing classroom
based group counseling of students but was not taking
stress management classes.

The present study which was conducted at two central
government schools both of which were governed by
same sets of rules and regulations for teachers and
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students. Among 12 teachers, 5 could enlist 4 NCD risk
factors out of 9 known. Majority teachers did not get any
formal or in service training in student's health related
issues. Only yoga and physical education teachers had a
formal training in their subjects and were receiving
regular training or workshops on student’s health related

issues. Central government schools had an in-service
training policy where various trainings were conducted
mainly on education and training related issues. One of
the topics covered in the schedule was adolescent
education program which was a skill based program.

Table 1: A descriptive comparison of the two schools in the study.

Criteria School 1
School clinic
Presence Yes

Staffing pattern 1 doctor, 1 nurse

Measuring tape pasted on the wall for
height, weighing scale,
sphygmomanometer, first aid, Snellen’s
chart, digital blood pressure machine few

Equipments

School 2

Yes
1 nurse, 1 counselor

Weighing scale, sphygmomanometer,
first aid box, few medicines (like
paracetamol)

medicines (like paracetamol)

Frequency of health check ups 2 times per year

Medical records Present at the clinic

IEC display None
School canteen
Presence No

Foods available Not Applicable

Other remarks et e e

IEC Not applicable
Physical activity related facilities
Presence of playgrounds Yes

Number of playgrounds

Other facilities rackets, football)

Physical activity teacher

Yoga teacher

Classrooms for health education / physical activity classes

Frequency of classes
Type of classes

IEC materials displayed
School neighbourhood

3 per week

Locality Government offices nearby
Shop nearby selling tobacco

products school)

Vendors outside school Yes

Materials vendor is selling
No smoking board outside

school No

Sociodemographic profile of the students

Equal number of students (146 each) were selected from
the ages 13, 14 and 15 years old. The number of males in

Yes-1 for grade 8, 9, 10

Yes-1 for grade 8, 9, 10

Practical-2, theoretical-1
Yes (not about NCD risk factors)

Yes (present within 100 yards of the

Ice cream, bonda, golgappa

2 times per year
Present. Kept by the respective class
teachers

Yes (healthy diet)

Yes
Fast food available 3-4 days/week

Menu decided by the school canteen
committee
No

Yes

A tiled area was being used as playground 3
Sports equipments (like badminton

Separate badminton court, basketball
court, Sports equipments

Yes-1 for grade 8, 9, 10 (1 sports
teacher was also there)

No-one of the coaches was given the
added responsibility to teach yoga to
students

3 per week
Practical-2, theoretical-1
Yes (not about NCD risk factors)

Tertiary care hospital, chemist shops
nearby. Close to upscale markets with
eating outlets

Yes (present within 100 yards of the
school)

Yes

Ice cream, aloo tikki, matar kulcha

No

the study population was 243 (55.47%) which was a little
more than 195 (44.52%) females. Majority 380 (86.75%)
of the students belonged to the upper middle section of
the society according to the Kuppuswami classification
(Table 2).°
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Table 2: Sociodemographic profile of students.

Number of students in school-1

Number of students in school-2

Criteria

Age (years)

13 73 (33.33) 73 (33.33) 146

14 73 (33.33) 73 (33.33) 146

15 73 (33.33) 73 (33.33) 146

Sex

Male 122 (55.70) 121 (55.25) 243(55.47)
Female 97 (44.25) 98 (44.75) 195(44.52)
SES** (Kuppuswamy’s classification)***

Class 1 (upper) 6 (2.73) 10 (4.56) 16(3.65)
Class 2 (upper middle) 192 (87.67) 188 (85.84) 380(86.75)
Class 3 (lower middle) 19(8.67) 20 (9.13) 39(8.9)
Class 4 (upper lower) 2 (0.91) 1(0.46) 3(0.68)
Class 5 (lower) 0 0 0

*Data are numbers with percentage in brackets; **SES-socioeconomic status; *** Kuppuswamy’s socioeconomic scale:

updating income ranges for the year 2012.

Table 3: Non communicable disease risk factors among study participants.

Inadequate vegetable intake 91 119 210 (47.9)
Inadequate fruits intake 162 150 312 (71.2)
Excess fast food intake 74 84 158 (36.1)
Inadequate physical activity 68 76 144 (32.9)
Current tobacco user 22 3 25 (5.7)
Current alcohol consumer 7 1 8 (1.8)
Overweight or obese 8 27 35 (8)
Prehypertension or hypertension 66 70 136 (31.1)

NCD risk factors

Dietary and physical activity related risk factors were
seen to be high among the study population. The
behavioral risk factors were not found to be very high
among the study population as summarized in Table 3.
The prevalence of overweight / obese was found to be 8%
and prehypertension and hypertension was found in one
third of study participants.

School related factors associated with dietary risk
factors of NCDs

More number of students from school 1 had inadequate
vegetable intake than those at school 2 and this difference
was statistically significant. The number of students who
had learnt about the benefits of eating fruits and
vegetables was also higher at school 1 in comparison to
school 2: however, this difference was not statistically
significant (Table 4).

Inadequate fruits intake was found to be associated with
inadequate physical activity at school. Students who were
inadequately active at school had odds of 2.56 to
consume inadequate fruits (Table 5).

One or more variables related to health education classes
were strongly associated with inadequate fruits intake,
inadequate vegetable intake and excess fast food intake.
The health education classes related variables were strong
predictors with a protective effect for dietary NCD risk
factors.

Fast food intake of students from vendors selling fast
food outside school was associated with inadequate fruits
intake however it was not a strong predictor. As
observed, both the schools had fast food vendors within
100 yards of their school (Table 1).

Excess fast food intake was strongly associated with
feeling stressed at school and the odds of the same were
2.94.

School related factors associated with physical activity
related risk factors

A strong association was seen between inadequate overall
physical activity and inadequate physical activity at
school. The proportion of students with inadequate
physical activity was comparable in school 1 and school
2. However, higher proportions of students stated
inadequate physical activity at school in school 1 than at
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school 2. School 1 did not have a proper playground
instead a tiled area was being utilized for sports, yoga and
other physical education activities (Tables 4, 5).

School related factors associated with tobacco use and
alcohol consumption

More number of current tobacco users belonged to school
1. The odds of current tobacco users studying in school 1

was 5.9 as compared to those studying at school 2. Other
behavioral risk factors were also more among current
tobacco users with the odds of inadequate physical
activity at school being 4.01 for current tobacco users and
the odds of students feeling stressed at school being 3.12
for current tobacco users. Health education classes at
school regarding dangers of smoking tobacco had
protective effect for the current tobacco users (Tables 6,
7).

Table 4: Factors associated with dietary and physical activity related NCD risk factors.

Inadequate vegetable

intake intake

Inadequate fruits

Excess fast food
intake

Inadequate physical
activity

Frequency g)h\'/:ﬂ:gre Frequency schhL: o Frequency ;hu' A Frequency ;ht: o
School type
School 1 91 7.17 162 1.60 74 0.99 68 0.66
School 2 119 (0.01) 150 (0.21) 84 (0.32) 76 (0.42)
Fast food intake from school canteen
Yes 33 0.58 40 2.15 44 1.12 22 0.14
No 177 (0.45) 272 (0.14) 19 (0.29) 122 (0.71)
Fast food intake from vendors selling food outside school
Yes 14 0.39 24 5.99 18 0.34 12 221
No 196 (0.54) 288 (0.01) 8 (0.56) 132 (0.14)
Physical activity at school
Adequate 91 0.01 114 22.04 162 0.68 43 16.48
Inadequate 119 (0.91) 198 (0.00) 85 (0.41) 101 (0.00)
Learnt about the benefits of eating fruits and vegetables at school
Yes 115 0.00 158 7.55 161 2.29 82 0.40
No 95 (0.99) 154 (0.01) 79 (0.13) 62 (0.53)
Learnt about dangers of smoking tobacco at school
Yes 139 211 5.19 216 15.21 99 0.43
No 71 410(0.04) 57 0.02) 94 (0.00) 45 (0.51)
Learnt about the dangers of consuming alcohol at school
Yes 116 2.53 180 0.93 175 3.64 86 0.03
No 94 (0.112) 132 (0.34) 84 (0.06) 58 (0.86)
Felt stressed at school
Yes 14 0.10 24 0.62 11 11.70 9 0.22
No 196 (0.75) 288 (0.43) 20 (0.00) 135 (0.64)

Table 5: School related determinants of the dietary and physical activity risk factors for NCD.

Inadequate vegetable

intake intake

Inadequate fruits

Excess fast food
intake

Inadequate physical

activit

Adjusted

Adjusted

Odds ratio Odds ratio
School type
School 1 1.00

1.73 0.01
School 2 (1.18-2.53)
Fast food intake from school canteen
Yes
No
Fast food intake from vendors selling food outside school

4.36

e (0.99-9.12) 005
No 1.00

Continued.
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Inadequate vegetable  Inadequate fruits Excess fast food Inadequate physical
intake intake intake activity

Adjusted Adjusted Adjusted Adjusted

Odjds ratio P value Odjds ratio P value Odjds ratio P value Odiis ratio P value
Physical activity at school
Adequate 1.00 1.00
Inadequate 2.56 0.00 2.38 0.00

(1.66-3.96) (1.56-3.64)
Learnt about the benefits of eating fruits and vegetables at school
Yes 0.62
(0.39-0.97) 0.04

No 1.00
Learnt about dangers of smoking tobacco at school
Yes 0.62 0.61 0.49

(0.41-0.95)  0.03 (0.37-1.02) 0.06 (0.39-0.76)  0.00
No 1.00 1.00 1.00
Learnt about the dangers of consuming alcohol at school

0.90
M (0.59-1.39)  0.64
No
Felt stressed at school
2.93

Yes (1.34-6.41) 001
No 1.00

Table 6: Factors associated with tobacco use, current alcohol consumption, obesity and prehypertension and
hypertension.

Current alcohol

Current tobacco user Overweight or obese TE7EEIENST Ti7

hypertension

consumer

. Chi Chi .

Frequency Chisquare Frequency square Frequency square Frequency Chi square
School type
School 1 22 15.31 7 4.58 8 11.21 66
School 2 3 (0.00) 1 (0.032) 27 (0.001) 70
Fast food intake from school canteen
Yes 3 0.12 1 0.023 9 3.966 23 1.024
No 22 (0.73) 7 (0.878) 26 (0.046) 113 (0.312)
Fast food intake from vendors selling food outside school
Yes 3 1.75 3 14.54 1 0.646 5 1.804
No 22 (0.18) 5 (0.00) 34 (0.422) 131 (0.179)
Physical activity at school
Adequate 5 10.77 1 3.20 17 0.95
Inadequate 20 (0.00) 7 (0.15) 18 (0.33)
Learnt about the benefits of eating fruits and vegetables at school
Yes 15 0.29 7 3.52 21 0.416 76 0.094
No 10 (0.59) 1 (0.061) 14 (0.519) 60 (0.759)
Learnt about dangers of smoking tobacco at school
Yes 9 15.50 3 4.363 25 0.008 100 0.732
No 16 (0.00) 5 (0.037) 10 (0.930) 36 (0.395)
Learnt about the dangers of consuming alcohol at school
Yes 12 1.36 5 0.038 23 0.682 89 3.249
No 13 (0.24) 3 (0.845) 12 (0.409) 47 (0.071)
Felt stressed at school
Yes 6 11.55 2 3.980 1 1.030
No 19 (0.00) 6 (0.046) 34 (0.310)
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Table 7: School related determinants of current tobacco use, current alcohol consumption and overweight or
obesity.

Current tobacco use

Current alcohol consumption

Overweight or obese

Adjusted odds ratio P value Adjusted odds ratio P value Adjusted odds ratio P value
School type
School 1 1.00 1.00 1.00
School 2 017 005059) %% 016 (0.02-1.36) Y 343 (146:8.09)  O0%
Fast food intake from school canteen
Yes
No
Fast food intake from vendors selling food outside school
Yes 8.89 (1.72-45.89)
No 1.00 001
Physical activity at school
Adequate 1.00 0.03
Inadequate 4.01 (1.13-14.22) '
Learnt about the benefits of eating fruits and vegetables at school
Yes
No
Learnt about dangers of smoking tobacco at school
Yes 0.26 (0.11-0.62) 0.42 (0.09-1.93)
No 1.00 0.00 1.00 0.26
Learnt about the dangers of consuming alcohol at school
Yes
No
Felt stressed at school
Yes 3.12 (1.01-9.64) 5.79 (0.92-36.41)
No 1.00 0.05 1.00 0.06

An association was seen between current alcohol
consumption and type of school, knowledge gained at
health education class related to smoking tobacco and
feeling stressed at school; however, none of these were
strong determinants for current alcohol consumption.

School related factors associated with overweight or
obesity and hypertension or prehypertension

More number of overweight or obese students belonged
to school 2 as compared to school 1. More number of
overweight and obese had fast food from school canteen
however the association was not strong to be a
determinant. (Tables 6, 7) None of the school related
factors were associated with hypertension or
prehypertension.

DISCUSSION
This study brings out multiple school related factors
which were found to determine the NCD risk factors

among the study participants.

School related determinants for Dietary NCD risk
factors

Dietary NCD risk factors i.e., inadequate vegetable and
fruit consumption and excess fast food intake were seen

to be more prevalent in our study population as compared
to a few other studies from India.*® Dietary risk factors
was higher amongst students of school 2. School 2 had a
school canteen where fast foods and fried foods were
being provided on most days in a week. Though we were
unable to show an association of NCD risk factors with
the availability of fast food at the school canteen;
however, other studies conducted in developed countries
show that the availability of junk and fast foods at school
increase the BMI and obesity among students.™

The school canteen at school 2 in our study was
outsourced but the menu of the canteen was decided by
the school canteen committee, yet a fast food was being
served daily at the canteen. The school canteen guidelines
were unavailable at this school. Similar findings were
seen in a study conducted by Mehan et al in a private
school situated in an urban city of India showed that the
school canteen at this school was run by a contractor and
there was no nutrition policy at this school.**

Vendors selling fast food outside school was observed at
both the schools and were seen to influence the dietary
habits of students. Availability and accessibility to
unhealthy foods sold by vendors is one of the important
risk factors of school built environment to assess the
major NCD risk factors.*?
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School related factors associated with physical activity
related risk factors

Physical activity was inadequate in one third of study
participants which was similar to other studies from
India.®**** A higher proportion of students at school 1
had inadequate overall physical activity in comparison to
students at school 2. This difference was found to be
statistically significant. The physical activity at school
was the main school related determinant for the overall
physical activity of students. This may be attributed to the
lack of a proper playground and sports facilities at school
2. School 1 lacked a proper playground and a tiled area in
front of the school building was being used for physical
activities. The 8th All India Education Survey, 2009 and
other data from India suggest that basic amenities, such
as playgrounds are often lacking in Indian schools.™

School 1 did not have any sports coach. The physical
education teacher at this school was also given the added
responsibility of working as a sports coach. As per the
National Policy on Education, it is mandatory to integrate
the sports education in the curriculum and the school
shall provide for such facilities. However, the
implementation of this policy is low.***’

A longitudinal study done in urban south Indian school
children which showed a significant decline in moderate-
to-vigorous physical activity over a single year follow up,
largely due to a decrease in physical activity at school.*®

School related factors associated with tobacco use and
alcohol consumption

The prevalence of current tobacco use was lower than the
GYTS study but similar to studies from Noida and
Delhi.?**? Stress at school was one of the independent
school related factors seen to influence NCD risk factors
particularly current tobacco use and current alcohol
consumption. Studies have shown that stress among
adolescents is associated with increased risk of initiation
of tobacco use and for continuing tobacco use.?* Study
among Hispanic adolescents has showed higher stress
scores and alcohol consumption in past 30 days.? It is
notable that School 1 did not have a counsellor and
Joseph et al study also reported the presence of
counselors at very few schools in their study.”® The
presence of a school counselor in urban schools is vital
nowadays considering the problems like stress, unhealthy
habits (tobacco smoking and tobacco chewing) and
psychosocial issues which may happen due to being in
the extremes of BMI measurement scale.

Current tobacco use was also determined by inadequate
physical activity at school in our study. A study from
Chandigarh also shows that physical inactivity was a
strong determinant of tobacco use among young adults.?*

COTPA 2003 is a regulation in India to control tobacco
product use.”® As per COTPA 2003, all schools should

have a signage declaring that facility as a no smoking
zone. All educational institutions should have a board on
their boundary wall or at the entrance of their premises.
The board should state prominently that “Sale of
Cigarette or any Other Tobacco Products in an area
within the radius of 100 yards of the Educational
Institution is strictly prohibited; the offence is punishable
with a fine up to Rs.200”. This was missing in both the
schools and tobacco vendors were selling tobacco
products near the school. Implementation of COTPA has
been poor as seen from other studies in India.?*?’

School related factors associated with overweight or
obesity and hypertension or prehypertension

Overweight and obesity was present in 8% of study
participants. A study done in Fiji showed a statistically
significant association between non-compliance with
school canteen guidelines and prevalence of overweight
and obesity among students.?® The study also showed that
the schools compliant with the school canteen guidelines
had a higher proportion of children with healthy weight
than the non-compliant schools. However, our study did
not show similar findings.

In our study health check-ups were being conducted at
six months’ interval at both the schools. BMI screening
was not being done at both the schools. Studies from
developed countries have shown that BMI screening done
at school followed by notification to parents may help in
correcting parents’ misperceptions about their child’s
weight status, encouraging parents to seek medical help
and make family-based behavioural changes and reducing
risk for eating disorders and weight-related bullying and
teasing.?®

Health education

The present study showed that the school health
education related variables had a strong protective effect
on most of the NCD risk factors. A systematic review
shows that school health education was effective in
bringing a change in the behavioural NCD risk factors
but were less effective for alcohol use, anthropometric
measurements, overweight and obesity.*® Health
education is an important activity under the School
Health program.®! Health education classes were being
held regularly at both the schools in our study, however
the health related training of teachers was low. Capacity
building of teachers is essential part of School Health
Program however only 3 teachers in this study had
received training under the Adolescent Education
Program. Jamra et al study from Bhopal had also reported
16% of the government school teachers who received any
health related training.*

Besides these factors, a qualitative research from Kenya
showed that school attendance of students was cited as a
protective factor with schools educating adolescents on
adopting healthy diets and providing opportunities for
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learning and engaging in physical activity. Most
participants pointed out that schools having physical
activity in their curricula, having playground and other
sports facilities and schools hosting sports competitions
were thought to promote adolescent’s physical activity.®

CONCLUSION

Schools provide an influential environment which shapes
the adolescents behaviour. The study shows that school
may play a very important role in reducing the NCD risk
factors amongst adolescents by imparting health
education and ensuring that they provide facilities which
enable adolescents to adopt a healthy lifestyle. Hence we
may suggest collaboration of health and education
departments for primary and primordial prevention of
NCDs.
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