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Original Article
Health-Related Quality of Life and its 
Determinants among School-going 

Adolescents: A Cross-sectional Study

Abstract
Background: Adolescents experience rapid physical, cognitive, and psychosocial growth in their 
transition from childhood to adulthood, affecting health outcomes and well-being. Health-related 
quality of life (HRQoL) is a useful indicator of health outcomes, assessed in the current study along 
with associated determinants.
Methods: A cross-sectional study was conducted among 634 randomly selected adolescents from 13 
randomly selected schools in Gharwal division, Uttarakhand, India, from August 2019 to September 
2020. The students studying in the 8th-11th standard and those providing assent and consent from their 
parents were included in the study. They were screened using the short version of the Physical Activity 
Readiness Questionnaire. Along with physical activity and fitness assessment, the Global School-based 
Student Health Survey questionnaire was administered. The transformed HRQoL domain scores were 
calculated using the WHOQOL-BREF questionnaire. A univariate and multivariable linear regression 
model was applied to identify the determinants of HRQoL using SPSS version 23.
Results: The study included 324 (51.1%) boys and 310 (48.9%) girls. The mean age of the students was 
14.4±1.4 years. The highest mean score was 72.3±21.0 for the social relationship domain and the lowest 
was 55.6±15.0 for the physical domain. The age, parents using any form of tobacco, a history of ever-
use of alcohol and physical fitness were significantly associated with HRQoL domain scores. The non-
dominant back stretch test was also significantly associated (Beta coefficient; SE, P-value) with physical 
(-4.1; 1.4, 0.002), psychosocial (-3.9; 1.5, 0.010) and environmental (-3.5; 1.4, 0.014) domain scores. 
Conclusion: All domains of HRQoL need to be improved and should address the psychological, social, 
and mental well-being of adolescents. Physical activity and fitness of students emerged as a strong 
modifiable predictor affecting almost all the domains of HRQoL, warranting its promotion in schools 
and the promotion of healthy behavior among parents and adolescents.
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Introduction

Adolescence, defined as a period between 
10-19 years as defined by World Health 
Organization (WHO), is a period of transition 
from childhood to adulthood and is marked by 
changes in physical, emotional, social, mental, 
and psychosocial domains of development.1 
During adolescence, individuals are exposed to 
extrinsic and intrinsic factors that impact their 
health and may indeed be one of the causes of 
health inequalities later in life. Approximately 
253 million adolescents out of 360 million in 
South Asia are in India, constituting 18% of the 
population in India.2 In the coming years, this 
cohort is expected to contribute to the growth of 
the economy of the country and affect its health 
status. It is, therefore, essential to investigate and 
invest in the field of adolescents’ health.

Based on the WHO definition of “health”, 
it is not only somatic indicators that explain 
health but also the way a person feels both 
psychologically and physically, how he/she 
interacts or behaves in a community with 
other persons, and how well he/she copes 
with changes in everyday life.3 Quality of 
life (QoL) is a step ahead and is defined as 
a subjective and comprehensive concept 
involving dynamic interaction between the 
external conditions of the individuals’ lives 
and the perceptions towards these conditions.4 
Health is usually considered as the central 
domain of QoL surrounded by the importance 
of family, financial status, etc.5 Health-
related quality of life (HRQoL) is a construct 
that measures health comprehensively, as 
envisaged in the WHO definition of health. 
HRQoL is a multidimensional construct 
covering physical, emotional, mental, social, 
cultural, and behavioral components of well-
being and functions as perceived by the 
individuals.6, 7

Adolescents are in a phase of transition 
from school to university, which is 
expected to influence their health and well-
being. Measurement of HRQoL can help 
monitor, on a routine basis, the individuals’ 
subjective health and well-being; screen for 

any impairments in their well-being and 
functions; and identify social and behavioral 
determinants of health among them. Regular 
measurement of HRQoL in children and 
adolescents can help identify subgroups 
with poor physical or mental health. Several 
studies in the past have assessed the HRQoL 
among adolescents suffering from diseases.7-9 
However, studies on the measurement of 
HRQoL of “normal” adolescents, who are also 
predisposed to psychological, emotional, and 
mental turmoil in day-to-day life, are lacking 
in India and more so in Uttarakhand, India, 
which is a hilly state in North India with its 
unique challenges in terms of accessibility 
to various services due to its geographical 
terrain. A thorough review of the literature 
found that only one study was conducted in 
another part of the country among normal 
healthy adolescents using the same tool for 
assessment.10 Hence, there is insufficient 
data on baseline HRQoL among normal 
adolescents in Uttarakhand. Therefore, the 
present study aimed to assess the HRQoL 
and its determinants among school-going 
adolescents in government schools of the 
Garhwal division of Uttarakhand, India.

Materials and Methods

A cross-sectional study was conducted among 
school-going adolescents in government schools 
in the Garhwal division of Uttarakhand, India. 
Uttarakhand is one of the north Indian states 
comprising two divisions, namely Garhwal and 
Kumaon. The division of Garhwal has seven 
districts which are divided into three zones based 
on altitude viz: low, middle, and high altitude. 
This study is part of a larger survey conducted 
in this region among these participants.11

The study was conducted from August 
2019 to September 2020 among 634 randomly 
selected school-going adolescents from 13 
selected schools of the Garhwal division. A 
multistage stratified random sampling was 
performed to recruit the study participants. One 
district was randomly selected from each zone 
of the Garhwal division. Further, four blocks 
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were randomly selected from each district 
and one senior secondary school was selected 
from each block randomly. A minimum of 
50 randomly selected students were selected 
from each school for participation in the 
study. A proportionate number of school-
going boys and girls were selected from each 
school. Out of 12 schools randomly selected, 
one turned out to be an all-girl school. Hence, 
to maintain a proportionate sample of boys 
and girls, we selected the 13th school of boys 
from the same block near the all-girl school. 
The total number of participants recruited in 
the study was estimated using the Number 
of students in each school (i.e., 50) x No of 
schools in each district (i.e., 4) x Number 
of districts (i.e.,3), which was equal to 600. 
Considering a non-response rate of 5%, 634 
participants were recruited. The number of 
districts to be selected, schools to be selected, 
and students selected from each school were 
decided based on convenience and budgetary 
constraints upon discussion with the principal 
investigator and co-investigators. 

All students studying in the 8th to 11th 
standard present in school on the day of data 
collection and those willing to participate 
were included in the study after obtaining 
their consent from their parents. The students 
suffering from any disease in which physical 
activity was contraindicated, those who were 
sick in the week before, or those students who 
responded positively to even one question of 
the short version of the Physical Activity 
Readiness Questionnaire were excluded. 

An adapted structured questionnaire was 
used to obtain sociodemographic details. 
Global School-based Student Health Survey 
(GSHS) questionnaire was used to obtain 
information regarding dietary behavior, 
injury, abuse and mental health, feelings and 
friendship, tobacco use, alcohol and drug use, 
and experiences at school and home.12 This 
questionnaire has ten core modules containing 
validated survey items. Only specific modules 
relevant to the present study were selected.

The students’ physical activity was assessed 
using a modified version of the Physical 

Activity Questionnaire for Adolescents (PAQ-
A), which has consistently high validity and 
moderate reliability.13, 14 The questionnaire 
had acceptable internal consistency (α=0.72) 
and test-retest reliability (ICC=0.78).15 The 
modified version consisted of 13 activities 
relevant to Indian settings, and was used by 
other researchers in India.16 The composite 
scores of the first nine items were taken and 
mean scores were obtained for each student, 
which ranged from one to five. A score of one 
indicated low physical activity and a score of 
five indicated high physical activity. Based on 
these scores, the participants were classified 
as active if they had a physical active level 
(PAL) score of three or more than three and 
sedentary if a PAL score was below three.17 

The physical fitness was assessed by the 
Harvard step test,18, 19 hand grip dynamometer 
test, and back-stretch test.20 Camry electronic 
hand grip dynamometer was used for the hand 
grip test which classified the grip strength of 
males and females separately.11, 21 Compared 
to the gold standard, the Camry electronic 
hand grip dynamometer had an ICC ranging 
between 0.815-0.854;22 similarly, the Havard 
step test had an ICC>0.60.23 

Assessment of the quality of life was done 
using a modified World Health Organisation 
Quality of Life- BREF (WHOQOL BREF) 
questionnaire. It has been validated among 
adolescents in Indian settings in various 
studies.24, 25 It is divided into four domains: 
physical, psychosocial, social relationships, 
and environmental, and consists of a total 
of 26 items measuring the HRQoL among 
adolescents. The responses of all these items 
are scored using a 1-5 Likert scale. The scores 
obtained were transformed to a 0-100 scale 
as stated in the manual.26 The questionnaire 
was culturally modified by replacing one 
item in the social domain. The question that 
was modified was “Are you satisfied with 
your sex life?” It was replaced with “Are you 
satisfied with the respect you receive from 
others?”24 This is an instrument developed 
by WHO, with the help of 15 collaborating 
centres around the world, which makes it 
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suitable to be used in a variety of cultural 
settings. The physical domain raw score 
ranges from 7-35, psychological domain from 
6-30, social relationship domain from 3-15, 
and the environment domain from 8-40. The 
ranges of raw score are different due to the 
difference in the number of questions in each 
domain. The WHOQOL instruments can be 
used cultural settings, and at the same time, 
the results are comparable across cultures. 
The instrument had good internal consistency 
having Cronbach’s alpha of 0.87 as well 
as good content, construct and predictive 
validity (P<0.05).24 Domains were scaled in 
a positive direction (i.e., higher scores denote 
higher quality of life). The permission to use 
the Hindi version of WHOQOL BREF was 
obtained from WHO. 

The data was analysed using SPSS version 
23.0 (SPSS Inc., Chicago II, USA). The domain 
score of WHOQOLBREF was reported as 
mean and standard deviation (SD). Missing 
data were handled as per the instructions in 
the WHOQOL BREF questionnaire manual. 
Univariate and multiple linear regression 
model was to identify the determinants 
affecting the HRQoL domain scores. The 
variables with a P-value less than 0.1 in 
the univariate linear regression model were 
included in the multiple linear regression 
model. The association was reported as beta 
coefficient (β) and standard error (SE). A P 
value less than 0.05 was considered significant. 
A correlation matrix was constructed by 
calculating Pearson’s correlation coefficient 
among variables included in the multiple 
linear regression. 

The study received ethical clearance from 
the ethics committee of the institute (AIIMS/
IEC/19/803). An informed consent was 
obtained from the school principal, parents, 
and adolescents before data collection. The 
confidentiality of the data was maintained. 
The study was conducted based on the Indian 
Council of Medical Research guidelines in 
Human beings and adhered to principles of 
Good clinical practice and the Declaration 
of Helsinki.

Results

A total of 634 (100%) school-going adolescents 
participated in the study. About 126 (19.9%) 
students were studying in the 8th standard, 177 
(27.9%) in the 9th standard, 176 (27.8%) in the 10th 
standard, and 155 (24.4%) in the 11th standard. 
The mean±SD of students’ age was 14.4±1.4 
years. Of 634 students, 324 (51.1%) were boys 
and 310 (48.9%) were girls. The mean±SD of 
boys’ and girls’ age was 14.6±1.4 and 14.3±1.3 
years, respectively. The students’ mean±SD of 
family size was 6.2±2.5 members. About 54 
(8.5%) and 120 (18.9) students had a father and 
mother with no formal education, respectively. 
The majority (379, 59.8%) of the student’s fathers 
were self-employed, whereas 8.5% (534) of the 
student’s mothers were self-employed. 

The mean±SD transformed domain 
HRQoL scores obtained were 55.6±15.0 
for the physical domain, 57.2±15.9 for the 
psychosocial domain, 72.3±21.0 for the social 
relationship domain, and 61.2±15.9 for the 
environmental domain (Table 1).

A high physical domain score (mean±SD) 
was obtained for students whose mother 
was employed (59.0±14.5), those with 
mothers having education above high school 
(58.9±19.6), and students who had used alcohol 
(57.8±12.0). A high psychosocial domain score 
(mean±SD) was obtained for students who had 
ever chewed tobacco (63.6±15.2) followed by 
those who had ever tried alcohol (63.1±16.7) 
and those who had never smoked tobacco 
(60.4±14.4). It is to be noted that the number 
of students who had ever consumed alcohol or 
had ever chewed tobacco was 5.8% and 2.8%, 
respectively). The social and environmental 
domain scores were almost equal for all the 
variables studied (Tables 1-3).

The univariate linear regression model was 
used to determine the association between the 
predictor variable and HRQoL scores and to 
identify the variables (P<0.100) to be included 
in the multivariable linear regression. Among 
baseline characteristics of the students, 
age was found to be a significant variable 
(Beta coefficient; SE) for physical (0.7; 0.4) 
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(P=0.077), psychosocial (1.2; 0.5) (P=0.054), 
and environmental (1.5; 0.5) (P=0.066) 
domain scores; the type of family was a 
significant variable for social relationship (-3.2; 

1.8) (P=0.049) domain score, and mother’s 
education was a significant variable for 
physical (-0.6;0.4) (P=0.065) and psychosocial 
(0.7; 0.4) (P=0.078) domain scores (Table 1).

Table 1: Relationship between baseline characteristics of the study participants and Health-Related Quality of 
Life domain scores
Variables Category Frequency (%) Transformed domain scores (Mean±SD)

Physical Psychosocial Social 
relationship

Environmental

Gender Boys 324 (51.1) 56.3±14.7 58.2±15.5 72.5±21.4 62.1±16.0
Girls 310 (48.9) 54.8±15.4 56.2±16.3 72.1±20.7 60.2±15.8
Beta coefficient (Standard Error) -1.5 (1.2) -2.0 (1.3) -0.5 (1.7) -1.9 (1.3)
P value 0.823 0.112 0.145 0.186

Age (in 
years)

10-12 
(Reference)

46 (7.3) 52.8±15.3 52.9±15.0 68.8±25.2 55.2±18.1

13-15 451 (71.1) 55.5±14.9 56.9±16.1 72.6±20.5 61.1±15.9
16-19 137 (21.6) 56.7±15.3 59.8±15.1 72.5±21.2 63.6±14.6
Beta coefficient (Standard Error) 0.8(0.1) & 

0.7 (0.4) 
1.2 (0.5) & 1.4 
(0.5)

0.9 (0.6) & 
1.3 (0.4)

1.5 (0.5) & 1.8 
(0.7)

P value 0.080 & 
0.077

0.054 & 0.060 0.111 & 0.491 0.066 & 0.068

Type of 
family

Nuclear 450 (71.0) 56.0±14.7 57.7±16.1 73.2±21.3 61.7±15.8
Joint 184 (29.0) 54.5±14.7 56.2±15.4 70.1±20.3 60.1±16.3
Beta coefficient (Standard Error) -1.6 (1.3) -1.5 (1.4) -3.2 (1.8) -1.6 (1.4)
P value 0.256 0.258 0.049 0.724

Family size <4 members 127 (20.0) 55.2±15.6 56.3±16.5 71.7±21.0 61.3±16.7
>4 members 507 (80.0) 55.7±14.9 57.5±15.8 72.5±21.1 61.2±15.7
Beta coefficient (Standard Error) 0.1 (0.2) 0.3 (0.3) -0.3 (0.3) -0.1 (0.2)
P value 0.773 0.345 0.429 0.546

Father 
education

High school 
or less

562 (88.6) 55.9±15.0 57.4±15.7 72.1±21.2 61.5±15.9

Above high 
school

72 (11.4) 52.8±15.3 56.3±17.6 74.2±20.0 58.8±16.5

Beta coefficient (Standard Error) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) -0.1 (0.1)
P value 0.483 0.119 0.573 0.899

Father 
Occupation

Not employed 18 (2.8) 53.5±15.7 56.6±18.0 78.7±21.0 59.6±14.2
Employed 616 (97.2) 55.6±15.0 57.3±15.9 72.1±21.0 61.2±16.0
Beta coefficient (Standard Error) 0.1 (0.1) 0.1 (0.1) 0.1 (0.1) -0.1 (0.1)
P value 0.214 0.681 0.146 0.452

Mothers 
Education

High school 
or less

597 (94.2) 55.4±14.7 57.2±16.0 72.4±20.8 61.0±15.8

Above high 
school

37 (5.8) 58.9±19.6 58.7±15.0 70.6±25.3 63.8±17.5

Beta coefficient (Standard Error) -0.6 (0.4) 0.7 (0.4) -0.5 (0.5) -0.6 (0.4)
P value 0.065 0.078 0.864 0.556

Mothers 
Occupation

Homemaker 535 (84.4) 54.9±15.1 56.8±16.3 71.6±21.4 60.9±16.0
Employed 99 (15.6) 59.0±14.5 59.7±13.3 75.9±18.7 63.0±15.6
Beta coefficient (Standard Error) -0.3 (0.4) 0.7 (0.5) -0.1 (0.6) 0.1 (0.5)
P value 0.182 0.114 0.699 0.231

Univariate linear regression model was applied to obtain relationship between the variables
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Table 3: Relationship between emotional characteristics of the study participants and Health-Related Quality 
of Life domain score
Domain Variables Category Frequency Transformed domain scores (Mean±SD)

Physical Psychosocial Social 
relationship

Environ-
mental

Emotion 
and 
friendship
(in last 30 
days)

Ever felt lonely Yes 359 (46.6) 55.6±14.7 57.3±15.8 72.0±21.0 61.0±16.2
No 275 (43.4) 55.5±15.5 57.2±16.1 72.7±21.1 61.4±15.6

Beta coefficient (Standard Error) -0.2 (1.2) -0.1 (1.2) 0.7 (1.7) 0.4 (1.3)
P value 0.154 0.149 0.561 0.200
Could not 
sleep due to 
the worry

Yes 352 (55.5) 56.1±14.9 58.1±15.6 72.6±20.6 61.5±15.6
No 282 (44.5) 54.9±15.2 56.2±16.3 71.9±21.6 60.8±16.3

Beta coefficient (Standard Error) -1.2 (1.2) -1.9 (1.3) -0.7 (1.7) -0.7 (1.3)
P value 0.746 0.590 0.300 0.247
Have close 
friends

Yes 591 (93.2) 54.9±15.2 56.6±16.4 72.1±21.1 60.8±16.2
No 43 (6.8) 57.1±14.7 58.9±14.6 72.9±21.0 60.5±16.4

Beta coefficient (Standard Error) 2.2 (1.3) 2.3 (1.4) 0.9 (1.8) 1.3 (1.4)
P value 0.060 0.054 0.125 0.238
Find hard to 
stay focused 
on homework

Yes 378 (59.6) 55.1±14.7 57.7±16.2 72.0±21.1 62.3±15.9
No 256 (40.4) 56.3±15.5 56.6±15.4 72.7±21.1 59.5±15.9

Beta coefficient (Standard Error) 1.2 (1.2) -1.2 (1.3) 0.7 (1.7) -2.8 (1.3) 

P value 0.589 0.325 0.489 0.036
Had a hard 
time answering 
questions in 
school

Yes 305 (48.1) 55.3±14.2 58.4±15.3 72.8±20.8 62.4±15.3
No 329 (51.9) 55.8±15.8 57.3±16.3 71.9±21.3 60.1±16.5

Beta coefficient (Standard Error) 0.5 (1.2) -2.2 (1.3) -0.9 (1.7) -2.3 (1.3) 

P value 0.399 0.025 0.569 0.063
Ever felt 
disturbed 
after hearing 
comments 
from others

Yes 265 (41.8) 56.1±15.1 57.1±15.3 72.8±20.8 62.2±15.3
No 369 (58.2) 55.1±15.0 57.4±16.3 72.0±21.2 60.5±16.4

Beta coefficient (Standard Error) -1.0 (1.2) 0.3 (1.3) -0.8 (1.7) -1.7 (1.3)
P value 0.265 0.896 0.248 0.489

Experience 
regarding 
school and 
home

Ever missed 
class in the last 
30 days

Yes 213 (33.6) 55.6±15.5 57.2±15.2 71.5±20.7 60.5±15.3
No 421 (66.4) 55.6±14.8 57.2±16.3 72.7±21.2 61.5±16.2

Beta coefficient (Standard Error) 0.1 (1.3) 0.1 (1.3) 1.2 (1.8) 1.1 (1.3)
P value 0.364 0.257 0.149 0.257
Had parents 
checked their 
homework in 
the last 30 days

Yes 552 (87.1) 55.6±15.0 57.4±15.9 72.2±21.2 60.8±16.1
No 82 (12.9) 55.6±15.3 56.5±15.8 73.1±20.2 63.2±15.0

Beta coefficient (Standard Error) 0.1 (1.8) -0.9 (1.9) 1.0 (2.5) 2.9 (1.9)
P value 0.246 0.357 0.489 0.248
Do parents 
understand 
their worries

Yes 578 (91.2) 55.6±15.1 57.4±15.9 72.2±21.0 61.2±16.0
No 56 (8.8) 54.8±14.8 55.4±16.1 73.5±21.6 61.4±15.4

Beta coefficient (Standard Error) -0.8 (2.1) -2.0 (2.2) 1.3 (2.9) 0.2 (2.2)
P value 0.125 0.188 0.233 0.487

Univariate linear regression model was applied to obtain relationship between the variables.



Health-related quality of life among school-going adolescents

IJCBNM July 2024; Vol 12, No 3 207

Table 4: Multiple linear regression to determine the factors affecting Health-Related Quality of Life domain scores
Variable Unit of Measurement Beta coefficient Standard Error P value
Physical
Age (in years) 10-12=0 Reference

13-15=1 0.6 0.4 0.121
16-19=2 0.7 0.4 0.119

Mothers Education High school or less=0 Reference
-0.4 0.4 0.285Above high school=1

Parents consume alcohol Yes=0 Reference
No=1 1.7 1.2 0.148

Have close friends Yes=0 Reference
No=1 2.0 1.3 0.127

Non-dominant back stretch 
test

Yes=0 Reference
No=1 -4.1 1.4 0.002

Psychosocial
Age (in years) 10-12=0 Reference

13-15=1 1.2 0.7 0.006
16-19=2 1.3 0.5 0.004

Mothers Education High school or less=0 Reference
Above high school=1 -0.4 0.4 0.385

Parents using any form of 
tobacco

Yes=0 Reference
No=1 2.3 1.3 0.050

Ever tried alcohol Yes=0 Reference
No=1 -6.3 2.7 0.019

Have close friends Yes=0 Reference
No=1 2.0 1.4 0.137

Had a hard time answering 
questions in school

Yes=0 Reference
No=1 -1.3 1.3 0.309

Dominant back stretch test Yes=0 Reference
No=1 -2.3 2.7 0.397

Non-dominant back stretch 
test

Yes=0 Reference
No=1 -3.9 1.5 0.010

Social relationship
Type of family Nuclear=0 Reference

Joint=1 -3.0 1.8 0.105
Ever tried alcohol Yes=0 Reference

No=1 -7.7 3.5 0.030
Dominant back stretch test Yes=0 Reference

No=1 -4.6 3.6 0.209
Non-dominant back stretch 
test

Yes=0 Reference
No=1 -3.4 2.0 0.092

Environment
Age (in years) 10-12=0 Reference

13-15=1 0.8 0.6 0.093
16-19=2 1.5 0.5 0.001

Ever chewed tobacco Yes=0 Reference
No=1 6.5 3.5 0.066

Find hard to stay focus on 
homework

Yes=0 Reference
No=1 -2.4 1.4 0.073

Had a hard time answering 
questions in school

Yes=0 Reference
No=1 -1.1 1.3 0.420

Non-dominant back stretch 
test

Yes=0 Reference
No=1 -3.5 1.4 0.014
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Among the lifestyle characteristics of 
the study participants, the univariate linear 
regression model found that ever-chewing 
tobacco was a significant variable (Beta 
coefficient; SE) for environmental (6.7; 3.6) 
(P=0.069) domain score; parents using any 
form of tobacco was found to be a significant 
variable for psychosocial (-2.4; 1.3) (P=0.071) 
domain score. Trying alcohol was a significant 
variable for both psychosocial (-6.2; 2.7) 
(P=0.097) and social relationship (-7.4; 3.6) 
(P=0.043) domain scores, while parents not 
consuming alcohol was a significant variable 
for physical (1.9; 1.2) (P=0.058) domain score. 
The negative dominant back stretch test was 
significantly associated with psychosocial 
(-4.1; 2.6) (P=0.052) and social relationship 
(-6.2; 3.4) (P=0.055) domain scores, whereas 
the non-dominant back stretch test was 
significantly associated with all the domain 
scores (P<0.1) (Table 2).

Among the emotional characteristics of the 
students, univariate linear regression showed 
that students having close friends were 
associated with physical and psychological 
domain scores with a Beta coefficient 
or SE of 2.2; 1.3 (P=0.060) and 2.3; 1.4 
(P=0.054), respectively. Students finding 
it hard to stay focussed on homework was 
associated with an environmental domain 
score with a Beta coefficient or SE of -2.8; 
1.3 (P=0.036). Students having a hard time 
answering questions in school was associated 
with both psychosocial and environmental 
domain scores with a Beta coefficient or SE 
of -2.2; 1.3 (P=0.025) and -2.3; 1.3 (P=0.063), 
respectively (Table 3).

All the significant variables in the univariate 
linear regression were considered for multiple 
linear regression. It was observed that the 
non-dominant back stretch test was associated 
(Beta coefficient; SE, P-value) negatively 
with physical (-4.1; 1.4, 0.002), psychosocial 
(-3.9; 1.5, 0.010), and environmental (-3.5; 1.4, 
0.014) domain scores. These domain scores 
decreased significantly among students 
failing the non-dominant back stretch test. 
The students’ age the was significantly 

associated (Beta coefficient; SE, P-value) 
with both psychosocial (1.3; 0.5, 0.004) 
and environmental (1.5; 0.5, 0.001) domain 
scores. The scores improved significantly 
with increasing age. The psychosocial domain 
score was also associated (Beta coefficient; 
SE, P value) with parents using any form of 
tobacco (2.3; 1.3, 0.050) and with students 
who had ever tried alcohol (-6.3; 2.7, 0.019). 
The social relationship domain score was 
significantly associated (Beta coefficient; 
SE, P-value) with students who had ever tried 
alcohol (-7.7; 3.5, 0.030) (Table 4).

The correlation matrix among the variables 
included in multiple linear regression for 
each domain score revealed that most 
variables were very weakly correlated. A 
weak correlation was observed between the 
dominant back stretch test and non-dominant 
back stretch test for both psychosocial and 
social relationship domain scores with a 
correlation coefficient of 0.37. Similarly, 
for environmental domain scores, having a 
hard time answering questions in school and 
staying focused on homework were weakly 
correlated with a correlation coefficient of 
0.30 (Figure 1).

Discussion

The study measured the HRQoL scores and 
its determinants using the WHOQOLBREF 
questionnaire among school-going adolescents 
in the Garhwal division of Uttarakhand, India 
with an almost equal proportion of boys and 
girls participating in the study, mostly in the age 
group of 13-16 years. The present study is the 
second of its kind among normal adolescents 
in an Indian setting and the first one in 
Uttarakhand, India. It covered various districts 
in different altitude zones of the Garhwal 
division of Uttarakhand. It will serve as a 
baseline for any further assessment of HRQoL 
among adolescents.

The HRQoL of the study participants was 
average as most of them scored around half 
the total score in all domains except for the 
social relationship domain, which was 72.3. 
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The worst score was for the physical domain, 
with a mean of 55.6. This is similar to the 
study conducted among healthy adolescents in 
Chennai, India.27 The study reported physical 
domain raw scores as 23.57 (i.e., transformed 
score of around 56), psychological domain 
raw score of 21.24 (i.e., transformed score 
of around 63), social relationship domain 
raw score of 11.22 (i.e., transformed score 
of around 69), and environmental domain 
raw score of 28.14 (i.e., transformed score 
of around 63). It is necessary to transform 
the raw scores as the number of items in 
each domain is different and, hence, not 
comparable. Even though the results of the 
present study are similar to this study, there 
are methodological differences. The present 
study was conducted among students across 
various districts of Uttarakhand. In contrast, 
the study in Chennai was conducted in two 
schools and one engineering college, with the 
majority of students being above 15 years. 
A study conducted in Malaysia among 
adolescents also reported that the social 
relationship domain scored a maximum.28 

Even though the study used different tools, the 
results were consistent. The probable reason 
for a high score in the social relationship 
is good peer and family support. A study 

conducted among adolescents in Haryana, 
India reported that both victimized and non-
victimized adolescents received good family 
support. The family support was maximum 
for previously victimized ones.29 They also 
reported that family and peer support among 
adolescents increased social behavior among 
them. Another study conducted in Finland 
also reported good social support among 
adolescents in general.30

The present study showed that the age 
of the adolescent was positively associated 
with psychological domain score. The 
psychological domain includes items that 
enquire about happiness in life, feelings of 
success in life, satisfaction in life etc.; hence, 
the response to these items improves with 
age due to a better understanding of life in 
general. A study where a 10-year experience 
sampling was done reported that aging was 
associated with more emotional stability and 
well-being.31 Another study also reported 
that a sense of purpose among individuals 
helped them perform better while aging.32 

Even though these studies were conducted 
among individuals above 18 years of age, they 
emphasize the fact that it is important to boost 
the psychological domain of the adolescents 
transitioning to adulthood. In the present 

Figure 1: Correlation matrix among variables included in multivariable linear regression model for each of the 
domain scores. A) Physical domain B) Psychosocial domain C) Social Relationship domain D) Environment domain
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study, age was also positively associated with 
the environmental domain score. This domain 
includes factors like financial resources, 
freedom, physical safety and security, home 
environment, opportunities for acquiring new 
information and skills, participation in and 
opportunities for recreation/ leisure activities, 
etc.26 With the increase in age, all these factors 
are expected to increase; hence, there was an 
increase in domain scores. 

The present study showed that parents 
consuming any form of tobacco was inversely 
associated with the psychological domain 
score. This is similar to a study conducted 
in Taiwan which reported that parents’ 
smoking negatively affected adolescent 
health-promoting behaviors.33 Parental 
smoking increases the chance of adolescent 
smoking in the family. Adolescent smoking 
is associated with emotional/behavioral 
problems in adolescents;34 hence, a decrease 
in psychosocial domain score is expected. 
This highlights the lack of knowledge and 
awareness about the ill effects of tobacco 
among the students and necessitates the 
importance of health promotional activities 
in school.

In the present study, the student who had 
ever tried alcohol was positively associated 
with both psychosocial and social relationship 
domain scores. The score improved among 
students who had tried alcohol. A study 
reported that both emotional and social 
functioning are affected among adolescents 
consuming alcohol.35 Alcohol consumption 
among adolescents is inversely associated 
with family support and school satisfaction.36 
The findings in the present study are not 
consistent with the above studies. The 
difference in the findings may be explained by 
a smaller proportion of students (5.8%) who 
had consumed alcohol. The above-mentioned 
studies included adolescents consuming 
alcohol regularly. A study conducted 
among the Norwegian population reported 
that adolescent alcohol consumption was 
associated with improved friendship quantity 
and quality.37 They also reported that light 

drinkers were emotionally happier. These 
findings were similar to our study. There is 
a difference in the culture and background 
of the study participants compared with the 
present study; hence, the results should be 
compared cautiously. 

The present study showed that the 
non-dominant hand back stretch test was 
associated with physical, psychosocial, and 
environmental domain scores. The score 
decreases with the inability to perform 
back-stretch test with a non-dominant hand. 
A similar finding was reported by a study 
conducted among adolescents aged 12-18 
years of age.38 The study reported that HRQoL 
score improved with muscular fitness. The 
ability to perform a back-stretch test indicates 
good muscular fitness. This improves the 
physical and emotional well-being of an 
adolescent. Participation in physical fitness 
during childhood and adolescence improves 
self-efficacy, quality of life, and social 
factors of an individual and is a modifiable 
determinant.39

The strength of our study was that it 
was among the first attempts in the state of 
Uttarakhand at assessing the Health-related 
Quality of Life among normal adolescents 
using a validated WHOQOLBREF tool 
adapted to the cultural setting. It was a school-
based study with a representative sample 
across different altitude zones in Garhwal 
region. It was also a comprehensive study 
covering various domains affecting quality 
of life. All the tools used were validated 
for use in Indian settings. The limitation of 
our study is that it can only be generalized 
to similar settings and only among school-
going students not suffering from any disease 
affecting their physical activity.

Conclusion

The study concluded that all domains of 
HRQoL needed to be improved to address 
the much-neglected psychological, social, 
and mental well-being of the school-going 
adolescents. Positive association of age with 
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psychosocial and environmental domain 
scores in the present study indicates the need 
for taking care of younger adolescents more 
than older ones. Promotion of healthy behavior 
among parents regarding abstinence from 
tobacco consumption is imperative for better 
psychosocial well-being of adolescents and 
should be undertaken regularly by school 
authorities if possible. Although alcohol 
consumption among adolescents themselves 
was found to be positively associated with 
psychosocial and social domain scores in the 
present study, it needs further exploration and 
should not be promoted. Physical activity and 
fitness were identified as important modifiable 
predictors of HRQoL and should be promoted 
regularly in schools for the holistic development 
of adolescents, along with traditional subjects.
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