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ABSTRACT 
 
Introduction: Cost effective interventions 
(educational and behavioural interventions) for 
the reduction of non-communicable diseases 
risk factors should be promoted especially in the 
low and middle income countries such as India.  
Method: A pre-designed and pre-tested 
questionnaire was used in class-room setting to 
collect information from students regarding their 
socio- demographic characteristics and presence 
of behavioral risk factors of non-communicable 
diseases.  
Results: A total of 761 students of class VI-XII 
participated in the study of which 61.4% were 
boys and rests were girls. Most common risk 
factor was ‘intake of extra salt with food’ 
(54.7%), followed by fast food intake >3 
times/week (33.8%). Statistical analysis by chi 
square test revealed that extra salt intake, 
tobacco use and alcohol use was significantly 
associated with age. Similarly, sex of the 
students was significantly associated with 
tobacco use, alcohol use and physical activity (p 
<0.05). Father’s education was significantly 
associated with extra salt intake in food. 
Mother’s education was significantly associated 
with unsatisfactory intake of fruits and 
vegetables (< 5 times/week), extra salt intakes in 
food and tobacco use (p <0.05).  Father’s 
occupation was significantly associated with fast 
food intakes and physical activity whereas 
mother’s occupation had significant association 
with tobacco use (p <0.05).   

Conclusion:  Healthy children are the 
foundation for a healthy nation. The universal 
belief is that schools are designated as an 
important setting in which children should 
develop behaviour and skills for physical, 
emotional and social well-being.  
 
Key Words: Adolescents, Behavioral Risk 
factor, Socio-Demographic characteristics, 
Rural school. 
 
INTRODUCTION 

Diseases which are not infectious are 
called non-communicable disease.  The 
main preventable risk factors for non-
communicable diseases are tobacco 
consumption; poor dietary habits, sedentary 
life style etc. Cost effective interventions 
(educational and behavioural interventions) 
for the reduction of non-communicable 
diseases risk factors should be promoted 
especially in the low and middle income 
countries such as India.  Collection of data 
on key risk factors of major non-
communicable diseases at regular intervals 
in order to design community-based 
interventions targeted at the reduction of 
these risk factors and monitoring the results 
of such interventions.  

Further, schools offer an ideal 
setting of a captive population of 
adolescents for these interventions. In fact, 
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the need for early intervention to promote 
health in children is recognized because 
children exhibit risk factors for non-
communicable diseases that often persist 
into adulthood. School children were 
selected as the study group because they are 
at a receptive age and are influential in 
determining the health of the next 
generation. Behavioral interventions for 
non-communicable diseases abeyance 
would profit the most, if initiated in this age 
group. Hence students’ awareness about 
non-communicable diseases and their risk 
factors in an important part of population-
based prevention strategy. 

This rural block was chosen due to 
its proximity to the megacity of Kolkata 
which influences the lifestyle pattern and 
other behavioral characteristics of the 
people residing in the area. The co-
education higher-secondary school has over 
thousands of students of different 
demographic backgrounds. This is the best 
way to study adolescents for behavioral risk 
factor of non-communicable diseases.  
 
MATERIAL AND METHODS 

Among the rural block of Hooghly 
district Tarakeswar was chosen due to its 
proximity to the megacity of Kolkata which 
influences the lifestyle pattern and other 
behavioural characteristics of the people 
residing in the area. Among five higher 
secondary co-education schools under 
Tarakeswar block, Ramnagar Noot Behari 
Pal Chowdhury High School has been 
selected for the study. The school caters 
highest number of students among the five. 
The present school- based cross sectional 

study was conducted among students of 
class VI-XII of academic year 2014-15 
(May 2014 to April 2015).  A total of 761 
students in the age group of 10-18 years 
were participated in the study of which 
61.4% were boys and rests were girls.  

Ethical consideration was taken from 
the Institutional Ethics Committee of All 
India Institute of Hygiene and Public Health 
prior to the study. After taking permission 
from school authority and consent from 
each participant; they were explained the 
purpose of the study. All willing students 
present in the class/section on the day were 
subjected to data collection. Any participant 
having any physical disabilities and 
congenital anomalies were excluded from 
the study. 

The questionnaire was designed as a 
booklet in Bengali language with 
instructions based on WHO STEPS 
methodology [1] and WHO Global School-
based Student Survey [2] with some 
modification to use in class-room setting to 
collect information from students regarding 
the presence of risk factors of non-
communicable diseases. Face validity of 
each item and content validity of each 
domain was ascertained by a group of 
experts in AIIIH and PH, Kolkata. Prior to 
the study, the questionnaire was pretested 
on students of a different school of the same 
block.  

Age was recorded in year. Age was 
verified from school record book. Data were 
entered into a spread sheet and exported to 
Statistical Package for the Social Science® 
(SPSS) for Windows, version 16.0 software 
for analysis.  

 
RESULTS 

 
Table 1: Sex-wise distribution of students according to age group (n=761) 

Age group 
(Years) 

Boys 
No (%) 

Girls 
No (%) 

Total 
No (%) 

10-12 142(30.4) 94(32) 236(31) 
13-15 215(46) 123(41.8) 338(44.4) 
16-18 110(23.6) 77(26.2) 187(24.6) 
Total 467(100) 294(100) 761(100) 

 
Students in the age group of 10-12 years, 13-15years and 16-18 years were 31%, 

44.4% and 24.6% respectively.   
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Table 2: Distribution of Behavioral risk factors for non-communicable diseases according to sex 
Risk factors  Boys (n=467) No (%) Girls (n=294) No (%) Total (n=761) No (%) 
Fruits and vegetables < 5 times/week 92(19.7) 49(16.7) 141(18.5) 
Fast food  >3 times/week 164(35.1) 93(31.6) 257(33.8) 
Extra salt intake in food 257(55) 159(54.1) 416(54.7) 
Tobacco use in the past 30 days 106(22.7) 3(1) 109(14.3) 
Alcohol consumption in the past 30 days 46(9.9) 2(0.7) 48(6.3) 
Less physical activity  101(21.6) 161(54.8) 262(34.4) 

 
Most common risk factor was ‘intake of extra salt with food’ (54.7%), followed by 

fast food intake >3 times/week (33.8%). 
 

Table 3: Association between behavioral risk factors with age group and sex of participants (n=761) 

Behavioral risk factors 
Age group (year) Sex 
10-12 
No (%) 

13-15 
No (%) 

16-18 
No (%) 

p ## Boys 
No (%) 

Girls 
No (%) 

p # 

Fruits and vegetables (<5 times/week) 
Yes 44(18.6) 54(16) 43(23) 0.14 92(19.7) 49(16.7) 0.294 No 192(81.4) 284(84) 144(77) 375(80.3) 245(83.3) 
Fast food (>3 times/week) 
Yes 70(29.7) 120(35.5) 67(35.8) 0.274 164(35.1) 93(31.6) 0.322 No 166(90.3) 218(64.5) 120(64.2) 303(64.9) 201(68.4) 
Extra salt intake in food  
Yes 136(57.6) 201(59.5) 79(42.2) 0.000*** 257(55) 159(54.1) 0.798 No 100(42.4) 137(40.5) 108(57.5) 210(45) 135(45.9) 
Tobacco use 
Users 18(7.6) 56(16.6) 35(18.7) 0.002** 106(22.7) 3(1) 0.000*** Non-users 218(92.8) 282(83.4) 152(81.3) 361(77.3) 291(99) 
Alcohol use 
Users 1(0.4) 19(5.6) 28(15) 0.000*** 46(9.9) 2(0.7) 0.000*** Non-users 235(99.6) 319(94.4) 159(85) 421(90.1) 292(99.3) 
Physical  activity 
Less 85(36) 122(36.1) 55(29.4) 0.251 101(21.6) 161(54.8) 0.000*** Active 151(64) 216(63.9) 132(70.6) 366(78.4) 133(45.2) 

##Degree of freedom =Two; #Degree of freedom =One 
*P < 0.05; **P < 0.01; ***P < 0.001. 

 
Statistical analysis by chi square test revealed that extra salt intake, tobacco use and 

alcohol use was significantly associated with age. Similarly, sex of the students was 
significantly associated with tobacco use, alcohol use and physical activity (p <0.05). 
 

Table 4: Association between behavioral risk factors and educational status of the parents of school children (n=761) 

Behavioral risk factors 

Educational status 
Father Mother 
≥Secondary 
No (%) 

<Secondary 
No (%) 

p # ≥Secondary 
No (%) 

<Secondary 
No (%) 

p # 

Fruits and vegetables (<5 times/week) 
Yes 55(17.9) 86(18.9) 0.720 40(13.4) 101(21.8) 0.004** No 252(82.1) 368(81.1) 258(86.6) 362(78.2) 
Fast food (>3 times/week) 
Yes 115(37.5) 142(31.3) 0.077 106(35.6) 151(32.6) 0.400 No 192(62.5) 312(68.7) 192(64.4) 312(67.4) 
Extra salt intake in food 
Yes 145(47.2) 271(59.7) 0.001** 141(47.3) 275(59.4) 0.001** No 162(52.8) 183(40.3) 157(52.7) 188(40.6) 
Tobacco use 
Users 35(11.4) 74(16.3) 0.058 29(9.7) 80(17.3) 0.004** Non-users 272(88.6) 380(83.7) 269(90.3) 383(82.7) 
Alcohol use  
Users 21(6.8) 27(5.9) 0.619 21(7) 27(5.8) 0.501 Non-users 286(93.8) 427(94.1) 277(93) 436(94.2) 
Physical activity 
Less 117(38.1) 145(31.9) 0.079 109(36.6) 153(33) 0.317 Active 190(61.9) 309(68.1) 189(63.4) 310(67) 

#Degree of freedom =One    *P < 0.05; **P < 0.01; ***P < 0.001. 
 

Statistical analysis by chi square test 
revealed that Father’s education was 
significantly associated with extra salt 

intake in food. Mother’s education was 
significantly associated with unsatisfactory 
intake of fruits and vegetables (< 5 



Malay Kumar Das et.al. A study on behavioral risk factors of non-communicable diseases among rural school 
going adolescents in a block of Hooghly district, West Bengal. 

                                      International Journal of Research and Review (ijrrjournal.com)  360 
Vol.8; Issue: 11; November 2021 

times/week), extra salt intakes in food and tobacco use (p <0.05). 
 

Table 5: Association between behavioral risk factors and occupational status of the parents of school children (n=761) 

Behavioral risk factors 

Occupational status 
Father Mother 
Farmer and manual labour 
 No (%) 

Other 
No (%) 

p # House wife No (%)  Other 
 No (%) 

p # 

Fruits and vegetables (<5 times/week) 
Yes 92(20.7) 49(15.5) 0.065 129(19.1) 12(14.3) 0.304 

 No 352(79.3) 268(84.5) 548(80.9) 72(85.7) 
Fast food (>3 times/week) 
Yes 135(30.4) 122(38.5) 0.020* 221(32.6) 36(42.9) 0.062 No 309(69.6) 195(61.5) 456(67.4) 48(57.1) 
Extra salt intake in food 
Yes 256(57.7) 160(50.5) 0.05 377(55.7) 39(46.4) 0.108 No 188(42.3) 157(49.5) 300(44.3) 45(53.6) 
Tobacco use 
Users 69(15.5) 40(12.6) 0.257 104(15.4) 5(6) 0.020* Non-users 375(84.5) 277(87.4) 573(84.6) 79(94) 
alcohol use  
Users 24(5.4) 24(7.6) 0.226 46(6.8) 2(2.4) 0.117 Non users 420(94.6) 293(92.4) 631(93.2) 82(97.6) 
Physical  activity 
Less 137(30.9) 125(39.4) 0.014* 231(34.1) 31(36.9) 0.613 Active 307(69.1) 192(60.6) 446(65.9) 53(63.1) 

#Degree of freedom =One   *P < 0.05; **P < 0.01; ***P < 0.001. 
 

Statistical analysis by chi square test 
revealed that Father’s occupation was 
significantly associated with fast food 
intakes and physical activity whereas 
mother’s occupation had significant 
association with tobacco use (p <0.05).  
 
DISCUSSION 

The present school-based study on 
risk factors of non-communicable diseases 
among students has documented a high risk 
factor profile among adolescence.  

Table 2 found Most common risk 
factor was ‘intake of extra salt with food’ 
(54.7%), followed by fast food intake >3 
times/week (33.8%).  

Increases in the number of extra salt 
intake among students in both sexes may be 
due to change in the dietary behaviour of the 
students. Salt is an independent risk factor 
for hypertension and has dose-response 
relationship with hypertension [3]. However; 
this relationship depends upon the genetic 
make-up of the subjects.  

Fruits and Vegetables are classed as 
protective foods. They are good sources of 
vitamins and minerals. Change of dietary 
pattern may be the result of economic and 
nutritional transition. This probably reflects 
emerging trends in fast food eating practices 
in rural adolescents. 

Table 3 found statistical analysis by 
chi square test revealed that extra salt 
intake, tobacco use and alcohol use was 
significantly associated with age. Similarly, 
sex of the students was significantly 
associated with tobacco use, alcohol use and 
physical activity. (p <0.05). 

Tsering D, et al.[4] (2010) Substance 
use was associated more with male students, 

Jain A et al. [5] (2012) chi square test 
determine the significant (p <0.05) 
association between physical activity and 
sex, R. Sogarwal et al. [6] (2014) significant 
association was found between the uses of 
tobacco/alcohol with age and use of tobacco 
among girl students was significantly lower 
compared to their counterparts, Shradha S P 
et al .[7] (2015) gender (p<0.001) was 
significantly associated with current 
smoking, current consumption of alcohol 
and the number of females involved in 
physical activity was found to be 
significantly less. Bathma V et al. [8] (2015) 
the use of tobacco was significantly higher 
amongst boys as compared to girls, 
Khuwaja AK et al. [9] (2011) physically 
inactivity was true of more girls than boys 
(p <0.001).  

The study participants were in their 
adolescence age. This is a stage of 
formation of habits, behaviors and attitude 
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that remain through the life. Tobacco use, 
particularly at younger ages, increases the 
duration of tobacco exposure, leading to a 
higher risk of developing non-
communicable diseases at comparatively 
early ages, during what are usually thought 
to be the most productive years of life. 

Reason for the high percentage of 
physically inactive girls may be that in our 
society, for cultural reasons, girls are 
generally not permitted to go outside the 
home and participate in sports or physical 
activity programs. 

Table 4 found father’s education was 
significantly associated with extra salt 
intakes in food. Mother’s education was 
significantly associated with unsatisfactory 
intake of fruits and vegetables (< 5 
times/week), extra salt intakes in food and 
tobacco use. (p <0.05). 

Khuwaja AK et al. [9] (2011) found 
the pattern of the co-existence of these risk 
factors was also higher among adolescents 
whose fathers worked at blue-collar jobs. 

Table 5 found father’s occupation 
was significantly associated with fast food 
intakes and physical activity whereas 
mother’s occupation had significant 
association with tobacco use. (p <0.05).   

Parental occupation and education 
predict healthy habits in adulthood. [10] This 
may reflect a gap in the perception of care 
between child and parent. There are some 
likely explanations for this attitude in the 
relationship; probably the most important is 
a lack of quality time spent together and a 
lack of attention given by parents to their 
child.  

Due to a lack of political 
commitment and poor awareness about the 
health hazards of passive effect, smoking is 
still done in prohibited areas like public 
places, public transport, or shopping areas. 

The cross-sectional study was 
conducted in a single school of Tarakeswar 
Block of Hooghly District.  Results are not 
representative of the district or the block.  

Quality of collected information 
through questionnaire on dietary behaviour 
of participants such as frequency of intake 

of fruits and vegetables, fast food intake, 
intake of extra salt intake with food etc. had 
some inherent limitation due to recall bias 
which is very much dependent on  age of 
the participant, gender, intelligence, mood, 
attention, and consistency of eating pattern 
etc. 

As information regarding health 
related practices were self-reported by the 
participants there is a possibility that 
sensitive and socially undesirable responses 
like smoking habit, alcohol intake etc., 
might have been underreported though the  
assurance  made  by  the  researcher  
regarding  maintenance  of  anonymity  and 
confidentiality  of  the  data. 
 
CONCLUSION 

The present school-based study on 
behavioural risk factors of non-
communicable diseases among students has 
documented a high risk factor profile for 
non-communicable diseases among 
students. The study findings strongly argue 
in favour of early life interventions to 
promote healthy life style among children 
and adolescents. School-based life style 
education interventions have the potential of 
reducing emergence of non-communicable 
diseases risk factors, like tobacco use, 
excess intake of salts, lack of fruits and 
vegetables in diet and sedentary life style.  
In this context, sensitization and training of 
school teachers on magnitude of non-
communicable diseases, their risk factors 
and preventive interventions can be initiated 
as a pilot basis. 

Observance of different health 
days/week in relation to NCDs in school 
(Anti-Tobacco day -31st May, World Cancer 
Day - 4th February, World Health Day - 7th 
April, National Nutrition Week -- 1st week 
of September) may facilitate awareness 
generation on life style issues among 
students, teachers and parents. Prevention 
and control efforts outside the health sector, 
like banning of sale of tobacco and alcohol 
to children and adolescents need to be 
implemented strictly. 
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   Much of a nation’s future depends 
upon the status of its children. Healthy 
children are the foundation for a healthy 
nation. The universal belief is that schools 
are designated as an important setting in 
which children should develop behaviour 
and skills for physical, emotional and social 
well-being.  
 
ACKNOWLEDGEMENT 

I would like to acknowledge with all 
my gratitude, regards and sincerity the help 
of the persons concerned without whom this 
research work would not have seen thelight 
of the day. 
1. Dr. R.N. Chaudhuri, Director, All India 

Institute of Hygiene and Public Health--
-for allowing me to complete this 
research work as a part of the course of 
M.D. in Community Medicine in his 
institution. 

2. Dr. Lina Bandyopadhyay, assistant 
professor, Department of Preventive and 
Social Medicine, All India Institute of 
Hygiene and Public Health, Kolkata, for 
her constant help, guidance, supervision, 
valuable suggestions and whole hearted 
encouragement during the study. 

3. Dr. Bobby Paul, assistant professor, 
Department of Preventive and Social 
Medicine, All India Institute of Hygiene 
and Public Health, Kolkata, for her 
constant help, guidance, supervision, 
valuable suggestions and whole hearted 
encouragement during the study. 

4. Dr. Indranil Saha, Associate Professor, 
Department Of Community Medicine IQ 
City Medical College, Durgapur, West 
Bengal for his valuable suggestions. 

5. All the school teachers and the member 
of managing committee of the school of 
study for their sincere cooperation.  

6. I am also deeply indebted to all those 
study participants for their sincere 
cooperation without which it would not 
have been possible for me to complete 
the study.                                                                    

I am willing to declare that all the 
expenses for this research work were done 

by me and there was no sponsorship from 
anywhere. 
 
Conflict of Interest: None 
 
Source of Funding: None 
 
Ethical Approval: Approved 
 
REFERENCES 
1. Bonita R, de Courten M, Dwyer T, Jamrozik 

K, Winkelmann R. Surveillance of risk 
factors for non-communicable diseases: the 
WHO STEPS wise approach. Geneva: 
World Health Organization; 2002 
http://apps.who.int/iris/bitstream/10665/671
78/1/WHO_NMH_CCS_01.01_Rev.1.pdf[L
ast accessed on 2015 Sep 30] 

2. World Health Organization. Global School-
based Student Health Survey (GSHS): 2006 
India, central board of secondary education 
(CBSE) GSHS questionnaire. 
http://www.who.int/chp/gshs/india/en/index.
html. [Last accessed on 2015 Sep 30]  

3. Sacksf.m., Svetkayl.p., Vollmer w.m., 
appell.j. and bray g.a. (2001): effects of 
blood pressure of reduced dietary sodium 
and the dietary approaches to stop 
hypertension (dash) diet: dash-sodium 
collaborative research group; N Engl J Med; 
344: 3-10.) 
http://www.ncbi.nlm.nih.gov/pubmed/11136
953[Last accessed on 2015 Sep 30] 

4. Tsering, et al.: Licit and illicit substance use 
by adolescent students in eastern India: 
Prevalence and associated risk factors. 
Journal of Neurosciences in Rural Practice | 
July - December 2010 | Vol 1 | Issue 2 
Http://www.ncbi.nlm.nih.gov/pmc/articles/P
MC3139354/ [Last accessed on 2015 Sep 
30] 

5. Jain A, Dhanawat J, Kotian MS, Angeline 
R. Assessment of risk factors of non-
communicable diseases among high school 
students in Mangalore, India. Int J Health 
Allied Sci 2012; 1:249-54. 
Dx.doi.org/10.4103/2278-
344X.107888[Last accessed on 2015 Sep 
30] 

6. R. Sogarwal, D. Bachani, Bharath Kumar, 
and Sanjay Gupta, “Risk Factors of Non-
communicable diseases among Higher 
Secondary School Students in Selected 
Districts of India.” American Journal of 

http://www.who.int/chp/gshs/india/en/index.html
http://www.who.int/chp/gshs/india/en/index.html


Malay Kumar Das et.al. A study on behavioral risk factors of non-communicable diseases among rural school 
going adolescents in a block of Hooghly district, West Bengal. 

                                      International Journal of Research and Review (ijrrjournal.com)  363 
Vol.8; Issue: 11; November 2021 

Public Health Research, vol. 2, no. 1 (2014): 
16-20. Doi: 10.12691/ajphr-2-1-4.pubs. 
sciepub.com/ajphr/2/1/4/[Last accessed on 
2015 Sep 30] 

7. Shradha S Parsekar et al.Modifiable Life 
style associated risk factors for non 
communicable diseases among students of 
pre—university college of Udupitaluk.  
GJMEDPH 2015; Vol. 4, Issue 2. 
www.gjmedph.org/uploads/O4-Vo4No2.pdf 
[Last accessed on 2015 Sep 30] 

8. Bathma V, Likhar S, Agarwal S, Mishra M, 
Shukla U. Tobacco Use Among Adolescent: 
A Burning Is-sue in Bhopal city. Natl J 
Community Med. 2015; 6(1):1037. 
www.njcmindia.org/uploads/6-1_103-
107.pdf[Last accessed on 2015 Sep 30] 

9. Khuwaja AK, Khuwaja S, Motwani K, 
Khoja AA, Azam IS, Zafar F Et al. 
Preventable Lifestyle Risk Factors For 
Non‐Communicable Diseases In the 

Pakistan Adolescents Schools Study 
1(PASS-1). Journal of Preventive Medicine 
and Public Health 2011; 44(5):210‐17. 
www.ncbi.nlm.nih.gov/pubmed/22020186[
Last accessed on 2015 Sep 30] 

10. Fagan P, Brook JS, Rubenstone E, Zhang C. 
Parental occupation, education, and 
smoking as predictors of offspring tobacco 
use in adulthood: a longitudinal study. 
Addict Behav2005; 30(3): 517-529. 
http://www.ncbi.nlm.nih.gov/pubmed/15718
068[Last accessed on 2015 Sep 30] 

 
How to cite this article: Das MK, Sinha R, 
Manna N et.al. A study on behavioral risk 
factors of non-communicable diseases among 
rural school going adolescents in a block of 
Hooghly district, West Bengal. International 
Journal of Research and Review. 2021; 8(11): 
357-363. DOI:  https://doi.org/10.52403/ijrr. 
20211144

 
****** 


