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Abstract

Background: University students are at risk of losing their focus on maintaining healthy levels of physical activity because of
their engagements with curricular and cocurricular activities. In India, the physical activity levels of the adult population have
been reported to be declining in the recent years. However, studies focusing on university students pertaining to their physical
activity are lacking in the Indian context. Moreover, a question that has not been properly addressed is the following: “do the
curricula in higher education promote physical activity?”

Objective: Our paper aims at describing the physical activity levels of the students in a large public-funded central university
located in northern India. The study also aims at capturing the student perceptions about the emphasis they receive on leading a
physically active lifestyle during their routine curricular activities.

Methods: This is a cross-sectional descriptive study and uses International Physical Activity Questionnaire—Long Form to
record physical activity among 4586 students. Stratified sampling method was used to enroll the students from each stream
(faculty). Out of 30,667 students, about 15% were included from each faculty. The study was conducted between 2016 and 2019.
To capture the student perceptions, we used a newly developed 5-item scale.

Results: From a total of 4586 participants in the study, 2828 (61.7%) were male and 1758 (38.3%) were female students. The
mean age of our sample was 22.34 (SD 3.12) years. Our results indicate that about 14.5% (n=666) of all students in the study fall
under the “Inactive” category. Furthermore, the perception about the curricular content pertaining to physical activity varied
widely between the students of different streams.

Conclusions: Our sample reported a better physical activity pattern in comparison to the reported overall physical activity levels
of the adult population of India. Our results also suggest that health-related topics are inadequately represented in many of the
streams of higher education in the university.
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Introduction

Background
Patterns of physical activity are undergoing significant change
in the recent years among individuals of all age groups across
the globe [1-5]. Literature suggests that these changes are mostly
influenced by factors such as changing lifestyles, gender
differences, economic status, sociocultural influences,
educational levels, occupational factors, and other determinants
[6,7]. Many workers in the field have reported a declining trend
in physical activity profile among children, young adults, and
adults across different societies including India [8-11]. An
increased engagement with virtual games, cell phones,
television, computers, and social media are possibly some of
the important contributing factors to this trend among youth.
Increased use of vehicular mode of transportation and reduced
involvement in outdoor activities also contribute to this outcome
[12-15]. Further, the incidence of health conditions such as
being overweight, obesity, coronary artery disease, hypertension,
diabetes mellitus, and depression are known to have increased
among young adults, and a suboptimal physical activity has
been recognized to be an important factor associated with these
conditions [16-23]. According to the World Health Organization
(WHO), more than a quarter of the world’s adult population are
insufficiently active, and around 1 in 3 women and 1 in 4 men
do not do enough physical activity to stay healthy [24]. WHO
recommends various levels of physical activity for people
belonging to different age groups [24].

Trends in Physical Activity
It would be pertinent to understand the trends in physical activity
that have been reported in India and elsewhere. In a study
conducted by the Indian Council of Medical Research, physical
activity patterns in adults across India were studied. The research
reported that out of the 14,227 individuals studied, 54.4%
(n=7740) were inactive, 31.9% (n=4538) were active, and 13.7%
(n=1949) were highly active [9]. This trend is a matter of
concern as the percentage of inactive population appears to be
very significant.

There are several studies to show that the decreasing physical
activity levels among youth are a matter of concern in many
countries. Physical activity patterns among university students
have received some attention in the recent years across the globe
[25-29]. A study on European university students from 13
countries investigated the trends of smoking, diet, physical
exercise, and attitudes toward health. The study compared these
trends between the results of 2 surveys carried out in 1990 and
2000 and suggests that differences in health behaviors, beliefs,
and risk awareness were disappointing [25]. In another study,
259 medical students in the age group of 18-22 years were
interviewed using the International Physical Activity
Questionnaire (IPAQ) in Bangalore. The study reported that
41.3% showed high levels of physical activity, 43.2% showed
moderate, and 15.4 % of students showed low level of physical
activity respectively [26]. Another study was conducted among

100 students in the Health Science faculty at a private university
in Lebanon. The investigators report that most of the students
did not consume a healthy diet and that they don’t exercise as
much as they like to [27]. A study among 334 students at the
Alexandru Ioan Cuza University from Iasi, Romania conducted
using the International Physical Activity Questionnaire—Long
Form (IPAQ-L) reported that the lifestyle and physical activity
levels were reasonably good, and the overall average metabolic
equivalent (MET) minutes per week were 5343.92 (SD 2314.02)
[28]. A study among 297 undergraduate students from 20 to 22
years of age from the University of Maribor reported that 79.8%
of students were insufficiently physically active according to
the WHO recommendations [29]. In another study, weekly
physical activity scores of the students from sports departments
and non–sport departments were compared among 300
university students in Turkey. The results revealed that the
students from sports departments performed better than others
in terms of weekly total physical activity [30].

However, there are no large and systematically performed
studies available to show if the overall physical activity levels
are comparable with the recommended ones among students at
Indian universities. This question becomes important considering
the fact that universities are the places where health awareness
is supposed to be inculcated among the youth, and these students
are at the risk of losing focus on physical activity because of
the burden of curricular activities.

Similarly, studies exploring the curricular content and student
perceptions about the motivation and information they receive
during their routine curricular activities with reference to leading
a physically active lifestyle are scarce. However, a few studies
have shed light on the perceptions of student population toward
health-related information in the curriculum. Nevertheless, these
perceptions among students vary from one setting to another
[31-34]. Such studies are not available in an Indian context.
This question becomes important keeping in mind the diverse
nature of the Indian education system and curricula.

The increasing involvement of the student population with
mobile phones, computers, social media, and virtual games has
had a negative impact on physically active lifestyles. This has
also had an impact on mental health status among the youth.
Increased use of mobile devices also has been said to be
responsible for increasing sleep-related and circadian
rhythm–related disorders. The addictive nature of these
platforms is a worrisome aspect [35-37].

Hence, we planned this study to understand the physical activity
trends among the students at Banaras Hindu University (BHU)
and to capture their perceptions regarding the curricular content
related to physical activity. BHU is a public central university
located in Varanasi, Uttar Pradesh, established in 1916. It is
one of the largest residential universities in Asia. BHU is
organized into 6 institutes and 14 faculties (streams) and 144
departments. The total student enrollment at the university is
around 30,000, and this number represents almost all states of
India along with a few foreign countries.
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Since the university is a public-funded one, the fee structure of
the university is highly affordable, and all the admissions are
based on successfully securing ranks through different all-India
level screening tests held every year. For all graduate,
postgraduate, and doctoral programs, there is a lot of competition
for the same reason. Hence, it can be presumed that the
distribution of the student population represents the society in
terms of socioeconomic status because only meritorious students
get to study in this university. As the university is positioned
as a major learning center in the eastern part of India, the student
population mostly represents this part of the country.

Objectives of the Study
The primary objective of the study was to understand the
proportion of students at Banaras Hindu University (BHU) who
fall under different categories of physical activity (ie, physically
inactive, active, and highly active). While analyzing the trends,
we also considered the different programs under which these
students are registered (undergraduate, postgraduate, or
doctoral). The study also aimed at comparing the physical
activity profiles of students from different faculties of BHU.
Throughout the study, we aimed to understand the differences
in the physical activity profiles with respect to age and gender.
Another objective of the study was to map views and opinions
of the students regarding the information and motivation they
receive in their respective faculties and departments as a part
of their routine curricular activities to keep themselves
physically active.

Methods

Study Design and Sampling
This is a cross-sectional survey study wherein a stratified
sampling technique was employed. Individual stream (eg,
Humanities, Science, Social Sciences, Medicine, and Ayurveda)
was considered as one stratum. We collected the details of the
total number of students registered in each of the 16 streams
from the offices of the respective deans. It was decided to
include about 15% of all the students from each stream
considering the time and other limitations. This meant
approximately 4600 students, which was thought to be sufficient
to draw meaningful conclusions. In this study, though we
collected the data from 4733 students, we report the physical
activity patterns of 4586 students as we had to delete certain
entries during data processing.

Tools Used in the Study
To record the physical activity profiles of the students, we used
the IPAQ-L [38,39]. This tool has been developed by IPAQ
group and is widely used in large surveys. This tool employs
an indirect method of measuring physical activity based on the
recall of one’s activities over the past 1 week. The purpose of
this tool is to provide a common instrument that can be used to
obtain internationally comparable data on health-related physical
activity. Further, a newly developed 5-item questionnaire was
used to record the opinions and views of the student population.
This tool was designed to capture the perceptions of the students
regarding the encouragement they receive in their respective
faculties and departments to keep themselves physically active.

Translation and Revalidation of IPAQ-L
The IPAQ-L is available in different languages (English, French,
German, Greek, etc) but not in Hindi. Since Hindi is the
common language of communication in this part of India, the
questionnaire was translated from English to Hindi by a
language expert. The questionnaire was then back-translated to
English by another language expert and was verified for its
accuracy by another team of experts in the department. Suitable
corrections were made before the tool was finalized and
administered. No item was deleted or added. Both the Hindi
and English versions of the tool were used in the study to collect
data based on student preference after verifying the accuracy.

Development of a New Tool to Capture the Views and
Opinions of the Student Population
Since the IPAQ-L is quite lengthy, the tool to capture student
perceptions about curricular content dealing with health had to
be very short. After discussing with the team of experts in the
department, a short 5-item questionnaire was developed, which
was administered to all participants in the study. These 5 items
were retained from the original questionnaire, which had 10
items, after receiving feedback from an expert group. This too
was administered both in Hindi and English per students’
preference. The statements (items) included in this questionnaire
were as follows:

1. The curriculum of my course or courses addresses the topics
related to “importance of day-to-day physical activity in
maintaining health.”

2. My faculty or department promotes physical activity or
sports activities among the students in an organized manner
regularly.

3. I consider the sports facilities (playgrounds, sports
equipment, and sports training) available in my faculty for
the students to be adequate in general.

4. I keep monitoring my body weight regularly, and I am
aware of the health consequences of being overweight and
obesity.

5. I consider that general health–related aspects (such as diet,
nutrition, and sports) are sufficiently addressed in my
curriculum.

The options given for each of the questions were in the form of
a 5-point Likert scale (1=Strongly Agree, 2=Agree, 3=
Undecided, 4=Disagree, and 5=Strongly Disagree).

Reliability of the New Tool
The 5-item scale was first administered to 100 students from
the Institute of Agricultural Sciences for the purpose of
validation. The Cronbach coefficient alpha for the scale was
.725, which falls under the category of acceptable range [40].
Hence, the scale was considered as reliable.

Ethics Approval
Ethical clearance was obtained by Institutional Ethics Committee
(Reference 2014-15/EC/1323) before starting the study.

Data Collection and Data Entry
Investigators collected the data regarding the total number of
students registered from different faculties of BHU by writing
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to the deans. Since the information contained only numbers and
not the list of students, it was decided that the required number
of classes be randomly selected, and all students of those classes
(batches) be administered with the tool. The first author of this
paper visited different departments and received permission
from concerned heads of the departments to collect the data in
leisure hours from different classes. The specific classes were
selected by computer-generated random sequence method. A
written consent was obtained from each of the participants.
Though we collected the hard copies of the filled-in
questionnaires from the volunteers, to ensure precision and
uniformity, we prepared an online form to enter the data. Finally,
the data were downloaded in the form of a spreadsheet. The
data were collected between 2016 and 2019. IPAQ-L and the
5-item questionnaire were filled simultaneously by all
volunteers.

Data Analysis
The data analysis to evaluate physical activity patterns was
carried out according to the data processing rules of the IPAQ-L.
The major steps involved in this process were data cleaning,
excluding the outliers based on the maximum values allowed;
this ensured receiving minimum values for the duration of the
reported activity; truncation of data; calculating MET minutes
per week scores for walking, moderate-intensity; and
vigorous-intensity activities; as well as calculating the Total
Physical Activity Scores. All these steps were followed per the
guidelines of the IPAQ-L. The final step was to classify the
entire sample into categorical data in terms of (1) low (inactive),
(2) moderate (active), and (3) high (highly active) levels of
physical activity.

The classification of physical activity into three levels is based
on the following criteria [39,40]:

Low Activity
No activity is reported, or some activity is reported but not
enough to meet categories 2 or 3.

Moderate Activity
Any of the following 3 criteria applies: (1) 3 or more days of
vigorous-intensity activity of at least 20 minutes per day; (2) 5
or more days of moderate-intensity activity or walking of at
least 30 minutes per day; or (3) 5 or more days of any
combination of walking, moderate-intensity, or
vigorous-intensity activities achieving a minimum of at least
600 MET minutes per week.

High Activity
Any one of the following two criteria: (1) vigorous-intensity
activity on at least 3 days and accumulating at least 1500 MET
minutes per week; or (2) 7 or more days of any combination of
walking, moderate-intensity, or vigorous-intensity activities
accumulating at least 3000 MET minutes per week.

Results

Sample Characteristics
The total student strength of BHU was 30,667, and upon
calculation, 15% of this population is 4600. We collected a
sample of 4733. However, after excluding the outliers and erratic
entries as per the IPAQ-L criteria, the sample that was analyzed
included 4586 students.

Table 1 shows the distribution of participants as per their
programs of study, gender, and age group. The total number of
male and female students included in the study was 2828
(61.7%) and 1758 (38.3%), respectively. Mean age of the sample
in the study was 22.34 (SD 3.12) years (male students: 22.37,
SD 3.13 years; female students: 22.29, SD 3.12 years). Out of
4586 students, 3048 (66.4%) were from undergraduate
programs, 1406 (30.7%) were from postgraduate programs, and
132 (2.9%) were from doctoral level programs.
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Table 1. Distribution of volunteers as per age group, gender, and program of study.

TotalProgram of studyAge group (years) and gender

In each age group, nBased on gender, nUndergraduate, n (%)Postgraduate, n (%)PhD, n (%)

144516-20

560553 (98.8)7 (1.2)N/AaFemale

885865 (97.7)20 (2.3)N/AMale

253921-25

986547 (55.5)434 (44)5 (0.5)Female

1553906 (58.3)633 (40.8)14 (0.9)Male

50326-30

17652 (29.5)107 (60.8)17 (9.7)Female

327112 (34.3)163 (49.8)52 (15.9)Male

8231-35

303 (10)16 (53.3)11(36.7)Female

529 (17.3)22 (42.3)21 (40.4)Male

1736 and above

60 (0)2 (33.3)4 (66.7)Female

111 (9.1)2 (18.2)8 (72.7)Male

4586Total

1758115584037Female

2828189356695Male

aN/A: not applicable.

Physical Activity Levels
Table 2 displays the overall distribution of subjects into low
(inactive), moderate (active), and high (highly active) levels of
physical activity. In our sample, we noted that about 666
students (14.5% of all students) fell under the low category of
physical activity (407 [14.4%] male and 259 [14.7%] female
students), whereas an almost equal proportion (ie, 651 students
[14.2% of all students]: 269 [15.3%] female and 382 [13.5%]
male students) fell under moderate physical activity category.
Further, about 3269 students (71.3% of all: 2039 [72.1%] male
and 1230 [70%] female) fell under high level of physical
activity. The difference between physical activity levels for
male and female students was statistically not significant

(χ2
2=3.237, P=0.2). Further, the difference was also not

significant between male and female participants for any
program of study. Table 2 also shows the distribution of
volunteers into high, moderate, and low levels of physical
activity based on their programs of study and gender. Among
the 132 PhD scholars, 28 (21.2%) fall under the low category,

12 (9.1%) under moderate, and 92 (69.7%) under high category.
Among all 1406 postgraduate students, 215 (15.3%) fall under
the low, 199 (14.2%) under the moderate, and 992 (70.5%) fall
under the high category. Among the 3048 undergraduate
students, 423 (13.9%) fall under the low category, 440 (14.4%)
under the moderate category, and 2185 (71.7%) fall under the
high category. The difference between physical activity of
students of various programs was not statistically significant

(χ2
2=8.282, P=.08).

Table 3 depicts the distribution of volunteers into high,
moderate, and low categories based on age group. As the table
suggests, the number of students in the “highly active” category
is highest among lower age groups, and the number of students
in the “inactive” category is highest among higher age groups.
The difference between physical activity of students of different

age groups was statistically significant (χ2
2=35.387, P<.001).

This indicates that as the age increases, the likelihood of
indulging in physical activity decreases.
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Table 2. Distribution of volunteers into high, moderate, and low levels of physical activity based on programs of study and gender.

Comparison between
gender and category

CategoryProgram of study and
gender

Total, nInactive (low), n (%)Active (moderate), n (%)Highly active (high), n (%)

χ2=1.760, df=2, P=.42PhD

379 (24.3)5 (13.5)23 (62.2)Female

9519 (20)7 (7.4)69 (72.6)Male

13228 (21.2)12 (9.1)92 (69.7)Total

χ2=5.404, df=2, P=.07Postgraduate

56698 (17.3)88 (15.5)380 (67.2)Female

840117 (13.9)111 (13.2)612(72.9)Male

1406215 (15.3)199 (14.2)992 (70.5)Total

χ2=1.522, df=2, P=.47Undergraduate

1155152 (13.2)176 (15.2)827 (71.6)Female

1893271 (14.3)264 (13.9)1358 (71.8)Male

3048423 (13.9)440 (14.4)2185 (71.7)Total

χ2=3.237, df=2, P=.2Total

2828407 (14.4)382 (13.5)2039 (72.1)Male

1758259 (14.7)269(15.3)1230 (70)Female

4586666 (14.5)651 (14.2)3269 (71.3)Grand total

Table 3. Distribution of volunteers into high, moderate, and low categories based on age group; overall comparison of physical activity levels among
different age groups: χ2=35.387, df=2, P<.001.

Comparison between
male and female

CategoryAge group (years) and
gender

Total, nInactive (low), n (%)Active (moderate), n (%)Highly active (high), n (%)

χ2=.327, df=2, P=.52144516-20

100 (11.3)126 (14.2)659 (74.5)Male

72 (12.9)86 (15.4)402 (71.7)Female

χ2=2.988, df=2, P=.22253921-25

222 (14.3)208 (13.4)1123 (72.3)Male

145 (14.7)155 (15.7)686 (69.6)Female

χ2=0.976, df=2, P=.6150326-30

67 (20.5)42 (12.8)218 (66.7)Male

34 (19.3)18 (10.2)124 (70.5)Female

χ2=3.663, df=2, P=.168231-35

17 (32.7)6 (11.5)29 (55.8)Male

6 (20)8 (26.7)16 (53.3)Female

χ2=6.783, df=2, P=.031736 and above

1 (9.1)0 (0)10 (90.9)Male

2 (33.3)2 (33.3)2 (33.4)Female
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Total Physical Activity MET Distribution
Table 4 depicts the distribution of MET minutes per week under
different categories in the form of total walking, total moderate
activity, total vigorous activity, and total physical activity MET
minutes per week. The mean total physical activity MET
minutes per week for male students was 4678.5 (SD 3037.01),
and for female students was 4321.4 (SD 2874.09). Overall mean

total physical activity MET minutes per week was 4541.6 (SD
2980.35). The difference between the MET minutes per week
among male and female students was statistically significant
for all categories of physical activity domains reported as
suggested by P values. It means that the total MET minutes per
week were less among female students in comparison to their
male counterparts in each domain.

Table 4. Distribution of METa minutes per week under different domains.

Mann Whitney test P valueGenderMET

Total (N=4586), mean (SD)Male (N=2828), mean (SD)Female (N=1758), mean (SD)

.022165.2 (1363.49)2201.2 (1380.27)2107.2 (1334.39)Total walking MET

.0041456.13 (1236.81)1498.81 (1258.63)1387.47 (1198.08)Total moderate MET

<.001920.31 (1726.15)978.46 (1760.39)826.76 (1665.84)Total vigorous MET

<.0014541.6 (2980.35)4678.5 (3037.01)4321.4 (2874.09)Total physical activity MET

aMET: metabolic equivalent.

Faculties With Least Active Students
As Table 5 suggests, among all the faculties, the Faculty of
Ayurveda had a maximum number of least active students (ie,
n=33, 41.3%). The following faculties were next in the rank:
Education 18 (26.5%), Law 49 (24.6%), Medicine 43 (18.6%),
Performing Arts 32 (16.9%), Environmental Science 3 (16.7%),

Management 10 (15.9%), Science 127 (14.4%), Arts 140
(13.5%), Social Sciences 59 (12.6%), Agriculture 37 (12.3%),
Commerce 37 (12.2%), Women’s College 54 (12.3%), Visual
arts 13 (10.9%), Sanskrit Studies 10 (6.7%), and Dental Sciences
1 (2.9%). The difference between physical activity levels in
different streams was statistically significant as suggested by
P values.

Table 5. Distribution of volunteers into high, moderate, and low categories based on their faculty affiliation (χ2=126.2, df=30, P<.001).

CategoryFaculty

Total, nInactive (low), n (%)Active (moderate), n (%)Highly active (high), n (%)

30137 (12.3)38 (12.6)226 (75.1)Agriculture

1042140 (13.5)163 (15.6)739 (70.9)Arts

8033 (41.3)14 (17.5)33 (41.2)Ayurveda

30437 (12.2)31 (10.2)236 (77.6)Commerce

341 (2.9)7 (20.6)26 (76.5)Dental Sciences

6818 (26.5)12 (17.6)38 (55.9)Education

183 (16.7)0 (0)15 (83.3)Environmental Sciences

19949 (24.6)17 (8.6)133 (66.8)Law

44254 (12.3)55 (12.4)333 (75.3)Women’s College

6310 (15.9)11 (17.5)42 (66.6)Management

23143 (18.6)46 (19.9)142 (61.5)Medicine

18932 (16.9)30 (15.9)127 (67.2)Performing Arts

14810 (6.7)18 (12.2)120 (81.1)Sanskrit Studies

881127 (14.4)128 (14.5)626 (71.1)Science

46759 (12.6)61 (13.1)347 (74.3)Social Sciences

11913 (10.9)20 (16.8)86 (72.3)Visual Arts

4586666 (14.5)651 (14.2)3269 (71.3)Total

Domains of Physical Activity Reported
Our sample reported activities for transportation using bicycle
(n=2255, 49.18%), walking (n=4190, 91.37%), vigorous

housework outside home (n=1196 26.10%), moderate
housework outside home (n=2635, 57.46%), moderate
housework inside home (n=3208, 69.97%), vigorous leisure
physical activity (n=1879, 40.97%), moderate leisure physical
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activity (n=1993, 43.46%), and leisure time walking (n=3456,
75.36%).

Views and Opinions of the Students
Multimedia Appendix 1 shows the responses of the students to
each option to the 5-item questionnaire based on gender. The
statistically significant difference was observed in the responses
for item numbers 1, 3, and 4 among male and female students,
whereas no statistically significant response was found for item
numbers 2 and 5. Multimedia Appendix 1 shows the number
and percentage responses of the students to each option to the
5-item questionnaire based on gender.

Multimedia Appendix 2 shows the responses of students to
5-item questionnaire based on the programs in which they are
registered. A statistically significant difference between the
responses based on the courses registered (undergraduate,
postgraduate, or PhD) is observed for all 5 items.

Multimedia Appendix 3 shows the mean scores for each item
in each faculty. A mean score of less than 3 for any item was
considered to be indicating a positive perception about the
curricular activities leading to an encouraging environment that
fosters a physically active and healthy lifestyle. A mean score
of more than 3 for any item was considered as indicating
dissatisfaction toward the curriculum of the faculty with respect
to leading a physically active lifestyle. From Multimedia
Appendix 3, it becomes clear that the faculties of Agriculture
Sciences, Arts, Ayurveda, Dental Sciences, Medicine,
Performing Arts, and Science were those where the mean scores
for any of the questions did not exceed 3 or more. Hence, it can
be presumed that the students in these faculties receive some
kind of motivation that leads to a physically active lifestyle as
a part of their curricular activities.

Discussion

Physical Activity Profiles Compared With Other
Studies
This is one of the first studies from India that looks at physical
activity levels in a focused way among a large number of
university students. According to the Indian Council of Medical
Research study (2014), the total percentage of inactive adults
was 54.4% in India [9]. The percentage of highly active adults
was 13.7%. However, the mean age group of this study sample
was around 40 years. Since our study sample belongs to a mean
age of around 22 years, a true comparison of the results is not
possible. However, our results are much more encouraging than
the ones reported in this study. It appears from our results that
younger adults are more likely to indulge in physical activity
than the older people. Since our sample had a mean age of 22
years, it is likely that our sample is more physically active.

A study based on the pooled data from 358 population-based
surveys from across 168 countries, including 1.9 million
participants reported that the global age-standardized prevalence
of insufficient physical activity was 27.5% in 2016, with a
difference between sexes of more than 8 percentage points [2].
In comparison to this, our sample gives a better picture. We
report only about 14.5% of inactive student population.

However, our study sample is smaller, younger, and more
homogenous than such studies with bigger data. Hence, the
results of our study are to be viewed in this context.

Another study conducted among university students in Romania
included a total of 333 students, with an age average of 21.05
(SD 1.98) years [28]. According to the results of this study,
mean total physical activity MET minutes per week are almost
comparable with those of our study, especially among female
students. However, the average total physical activity MET
minutes per week among males was better in their study than
in ours. This again confirms the idea that the younger age group
of adult population is more inclined toward indulging in physical
activity.

Another study determined the physical activity performed by
undergraduate students from 20 to 22 years of age, including
its frequency and intensity [29]. The sample consisted of 297
students from the University of Maribor. Their results indicate
that 79.8% of students were inactive; hence, our situation in
BHU appears to be much better where 71% of students are
highly active. These differences need further evaluation keeping
the contextual differences in view.

In yet another study, the investigators investigated the physical
activity and quality of life of sports department students and
other department students attending university [30]. A total of
300 university students participated in this study. In comparison
with the genders, the total average physical activity score of
men was found to be 4938.86 (SD 3919.33) MET minutes per
week, while that of women was found to be 2592.44 (SD
2276.82) MET minutes per week. In comparison to these results,
female students in our study appear to be much more physically
active.

According to the results of a study consisting of 200 study
subjects, 59% were having a sedentary lifestyle, 27% were
moderately active, and 14% had vigorously active lifestyle. The
study was conducted among the patients attending health
training centers in Nagpur, and participants’ age ranged from
40 to more than 70 years [5]. This study reported a significantly
increasing trend for sedentary lifestyle with age, a finding that
is consistent with our results as well, although the age range of
the subjects in our study was different. This further confirms
the age-related differences in the physical activity levels.

A study conducted in urban and rural Vellore city, Tamil Nadu,
assessed the prevalence and factors associated with insufficient
physical activity among adults aged 30-64 years [11]. The
prevalence of insufficient physical activity was in 63.3% in the
urban area and 40.6% in the rural area. Though our results
cannot be meaningfully compared with this study (as the sample
characters are different), we report a better physical activity
profile. The differences are likely to be because of differences
in the mean age of the samples studied.

Student Perceptions
Our study suggests that the student perceptions vary significantly
from one stream of study to another indicating that the curricular
activities of all streams do not encourage physically active
lifestyle equally. The curricular activities of Agriculture
Sciences, Arts, Ayurveda, Dental Sciences, Medicine,
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Performing Arts, and Science appear to be encouraging physical
activity in one form or the other. This heterogenous perception
indicates that there is a need for having a relook at all curricula
to see if sufficient emphasis is placed in health-related aspects.

The growing health care burden of India is mainly due to the
increasing prevalence of lifestyle-related diseases such as
hypertension, obesity, diabetes, depression, and metabolic
syndrome. Increasing use of sugars, fats, and other high-calorie
fast foods among youth is compounding the situation. Most of
these diseases are preventable if right intervention in terms of
dietary pattern and regular physical activities are incorporated
at the right age. An increasing use of smartphones, as well as
increasing indulgence in virtual games and social media are
said to be causing multiple sleep-related and cognition-related
disorders [12-23].

There have been several studies where the student perceptions
about various aspects pertaining to their physical activities have
been evaluated. Different approaches of inculcating the habit
of leading a physically active lifestyle among the student
community have also been suggested [41-50]. However, the
situation in India is complex owing to the presence of a variety
of regulations and norms of developing curricula in higher
education institutions. Similarly, there are different types of
universities including deemed universities, private universities,
state universities, and central universities [51]. The education
policies thus far have mostly emphasized the importance of
physical education in schools.

Our study suggests that various curricula of higher education
have several lapses when it comes to health-related topics.
Universities need to take up the initiative in making the students
aware of the correct ways of leading a healthy lifestyle.
Irrespective of the stream of education, keeping oneself
physically and psychologically fit is essential to leading a
healthy life. Our results seem to suggest that health education
must become a part of all streams of higher education
irrespective of the stream.

Limitations and Other Aspects to Consider While
Interpreting Our Results
Limitations and some other aspects pertaining to our findings
will be enumerated in this section.

1. Since this study employs an indirect method of recording
the physical activity levels based on 7-day recall, there are

chances that respondents might tend to overestimate their
physical activity levels.

2. The data were collected from 2016 to 2019, and the seasonal
changes in the activity might have been gone unnoticed.

3. Indian Universities follow 6-day weeks, Sundays being the
only holidays. This might be a reason for the higher level
of weekly physical activity in the context of our study
population.

4. Since BHU is a large residential university in terms of the
area of the campus (4 square kilometers), a large proportion
of the students reside in hostels and do not use vehicular
mode of transportation for daily commute within the
university. This might be another reason for a higher level
of physical activity reported in general.

5. Many playgrounds are located within the campus of this
university, and in the early morning and evening hours, one
can see a good number of students using these playgrounds
for playing sports and games. The engagement with games
could be another reason why a higher level of physical
activity is reported in this study. This could also be
attributed to collective motivation in engagement of sports
and games.

6. BHU is located in a state that is not in the forefront when
it comes to economic development in comparison to many
other states. WHO has observed that physical inactivity
goes on increasing as the regions or countries develop
economically [24]. This could be another reason for our
sample having shown a relatively higher level of physical
activity.

Conclusion
In our sample, we report that about 14.5% of all students fall
under the “inactive” category (14.4% among all male and 14.7%
among all female students), about 71.3% of all students (72.1%
among all male and 70% among all female students) fall under
the “highly active” category, and about 14.2% of all students
(13.5% of all male and 15.3% of female students) fall under the
“active” category. In our study, we found that physical activity
levels go on decreasing as the age increases (ie, students with
the lowest physical activity rates belong to higher age groups,
and highly active students belong to lower age groups). Our
study also suggests that physical education and other aspects
of health are inadequately and heterogeneously represented in
university curricula. These topics are required to be incorporated
into regular curricula in all streams of higher education in Indian
universities.

Acknowledgments
AKV received Junior Research Fellowship and Senior Research Fellowship from University Grants Commission, Government
of India.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Number and percentage responses of the students to each option to the 5-item questionnaire based on gender.
[DOCX File , 18 KB-Multimedia Appendix 1]

JMIRx Med 2022 | vol. 3 | iss. 2 | e31521 | p. 9https://med.jmirx.org/2022/2/e31521
(page number not for citation purposes)

Verma et alJMIRx Med

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app1.docx&filename=c0449c04f3e30cde3811e8b4bafe1b56.docx
https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app1.docx&filename=c0449c04f3e30cde3811e8b4bafe1b56.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/


Multimedia Appendix 2
The number and percentage responses of students to 5-item questionnaire based on the programs in which they are registered .
[DOCX File , 20 KB-Multimedia Appendix 2]

Multimedia Appendix 3
Mean scores for each of the 5 items in the 5-item questionnaire for different faculties.
[DOCX File , 16 KB-Multimedia Appendix 3]

References

1. Guthold R, Ono T, Strong KL, Chatterji S, Morabia A. Worldwide variability in physical inactivity a 51-country survey.
Am J Prev Med 2008 Jun;34(6):486-494. [doi: 10.1016/j.amepre.2008.02.013] [Medline: 18471584]

2. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from 2001 to 2016: a pooled
analysis of 358 population-based surveys with 1·9 million participants. Lancet Glob Health 2018 Oct;6(10):e1077-e1086
[FREE Full text] [doi: 10.1016/S2214-109X(18)30357-7] [Medline: 30193830]

3. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, Ekelund U, Lancet Physical Activity Series Working Group.
Global physical activity levels: surveillance progress, pitfalls, and prospects. Lancet 2012 Jul 21;380(9838):247-257. [doi:
10.1016/S0140-6736(12)60646-1] [Medline: 22818937]

4. Bauman A, Bull F, Chey T, Craig CL, Ainsworth BE, Sallis JF, IPS Group. The International Prevalence Study on Physical
Activity: results from 20 countries. Int J Behav Nutr Phys Act 2009 Mar 31;6:21 [FREE Full text] [doi:
10.1186/1479-5868-6-21] [Medline: 19335883]

5. Patil C, Dhoble M, Kaware A. A study of physical activity levels and its correlates among adults: a cross-sectional study.
Int J Community Med Public Health 2017 Mar 28;4(4):1154. [doi: 10.18203/2394-6040.ijcmph20171341]

6. Jurj AL, Wen W, Gao Y, Matthews CE, Yang G, Li H, et al. Patterns and correlates of physical activity: a cross-sectional
study in urban Chinese women. BMC Public Health 2007 Aug 21;7(1):213 [FREE Full text] [doi: 10.1186/1471-2458-7-213]
[Medline: 17711585]

7. Bergman P, Grjibovski AM, Hagströmer M, Bauman A, Sjöström M. Adherence to physical activity recommendations and
the influence of socio-demographic correlates - a population-based cross-sectional study. BMC Public Health 2008 Oct
22;8(1):367 [FREE Full text] [doi: 10.1186/1471-2458-8-367] [Medline: 18945354]

8. Sjöström M, Oja P, Hagströmer M, Smith B, Bauman A. Health-enhancing physical activity across European Union
countries: the Eurobarometer study. J Public Health 2006 May 19;14(5):291-300. [doi: 10.1007/s10389-006-0031-y]

9. Anjana RM, Pradeepa R, Das AK, Deepa M, Bhansali A, Joshi SR, ICMR– INDIAB Collaborative Study Group. Physical
activity and inactivity patterns in India - results from the ICMR-INDIAB study (Phase-1) [ICMR-INDIAB-5]. Int J Behav
Nutr Phys Act 2014 Feb 26;11(1):26 [FREE Full text] [doi: 10.1186/1479-5868-11-26] [Medline: 24571915]

10. Ranasinghe CD, Ranasinghe P, Jayawardena R, Misra A. Physical activity patterns among South-Asian adults: a systematic
review. Int J Behav Nutr Phys Act 2013;10(1):116. [doi: 10.1186/1479-5868-10-116]

11. Devamani C, Oommen A, Mini G, Abraham V, George K. Levels of physical inactivity in rural and urban Tamil Nadu,
India: A cross-sectional study. J Clin Prev Cardiol 2019;8(1):13. [doi: 10.4103/jcpc.jcpc_32_18]

12. Bauman AE, Sallis JF, Dzewaltowski DA, Owen N. Toward a better understanding of the influences on physical activity:
the role of determinants, correlates, causal variables, mediators, moderators, and confounders. Am J Prev Med 2002 Aug;23(2
Suppl):5-14. [doi: 10.1016/s0749-3797(02)00469-5] [Medline: 12133733]

13. Hortz B, Winters E, Grim ML, Petosa RL. Prospective Relationship Between Social Cognitive Variables and Leisure Time
Physical Activity. American Journal of Health Education 2017 Mar 10;48(2):129-135. [doi: 10.1080/19325037.2016.1271372]

14. Dias-da-Costa JS, Hallal PC, Wells JCK, Daltoé T, Fuchs SC, Menezes AMB, et al. Epidemiology of leisure-time physical
activity: a population-based study in southern Brazil. Cad Saude Publica 2005 Feb;21(1):275-282 [FREE Full text] [doi:
10.1590/s0102-311x2005000100030] [Medline: 15692661]

15. Montag C, Lachmann B, Herrlich M, Zweig K. Addictive Features of Social Media/Messenger Platforms and Freemium
Games against the Background of Psychological and Economic Theories. Int J Environ Res Public Health 2019 Jul
23;16(14):2612 [FREE Full text] [doi: 10.3390/ijerph16142612] [Medline: 31340426]

16. Barik D, Arokiasamy P. Rising Health Expenditure Due to Non-Communicable Diseases in India: An Outlook. Front Public
Health 2016 Nov 29;4:268 [FREE Full text] [doi: 10.3389/fpubh.2016.00268] [Medline: 27965952]

17. Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N. Physiological and health implications of a sedentary lifestyle.
Appl Physiol Nutr Metab 2010 Dec;35(6):725-740. [doi: 10.1139/H10-079] [Medline: 21164543]

18. Allender S, Lacey B, Webster P, Rayner M, Deepa M, Scarborough P, et al. Level of urbanization and noncommunicable
disease risk factors in Tamil Nadu, India. Bull World Health Organ 2010 Apr;88(4):297-304 [FREE Full text] [doi:
10.2471/BLT.09.065847] [Medline: 20431794]

19. Booth F, Roberts C, Laye M. Lack of exercise is a major cause of chronic diseases. Compr Physiol 2012 Apr;2(2):1143-1211
[FREE Full text] [doi: 10.1002/cphy.c110025] [Medline: 23798298]

JMIRx Med 2022 | vol. 3 | iss. 2 | e31521 | p. 10https://med.jmirx.org/2022/2/e31521
(page number not for citation purposes)

Verma et alJMIRx Med

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app2.docx&filename=4785109aa50716d285f5beef1e7f5588.docx
https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app2.docx&filename=4785109aa50716d285f5beef1e7f5588.docx
https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app3.docx&filename=8927d3ee361f8422ddd9f7efff66fa31.docx
https://jmir.org/api/download?alt_name=xmed_v3i2e31521_app3.docx&filename=8927d3ee361f8422ddd9f7efff66fa31.docx
http://dx.doi.org/10.1016/j.amepre.2008.02.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18471584&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(18)30357-7
http://dx.doi.org/10.1016/S2214-109X(18)30357-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30193830&dopt=Abstract
http://dx.doi.org/10.1016/S0140-6736(12)60646-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22818937&dopt=Abstract
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-6-21
http://dx.doi.org/10.1186/1479-5868-6-21
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19335883&dopt=Abstract
http://dx.doi.org/10.18203/2394-6040.ijcmph20171341
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-7-213
http://dx.doi.org/10.1186/1471-2458-7-213
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17711585&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/1471-2458-8-367
http://dx.doi.org/10.1186/1471-2458-8-367
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18945354&dopt=Abstract
http://dx.doi.org/10.1007/s10389-006-0031-y
https://ijbnpa.biomedcentral.com/articles/10.1186/1479-5868-11-26
http://dx.doi.org/10.1186/1479-5868-11-26
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24571915&dopt=Abstract
http://dx.doi.org/10.1186/1479-5868-10-116
http://dx.doi.org/10.4103/jcpc.jcpc_32_18
http://dx.doi.org/10.1016/s0749-3797(02)00469-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12133733&dopt=Abstract
http://dx.doi.org/10.1080/19325037.2016.1271372
https://www.scielo.br/scielo.php?script=sci_arttext&pid=S0102-311X2005000100030&lng=en&nrm=iso&tlng=en
http://dx.doi.org/10.1590/s0102-311x2005000100030
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15692661&dopt=Abstract
https://www.mdpi.com/resolver?pii=ijerph16142612
http://dx.doi.org/10.3390/ijerph16142612
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31340426&dopt=Abstract
https://doi.org/10.3389/fpubh.2016.00268
http://dx.doi.org/10.3389/fpubh.2016.00268
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27965952&dopt=Abstract
http://dx.doi.org/10.1139/H10-079
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21164543&dopt=Abstract
http://europepmc.org/abstract/MED/20431794
http://dx.doi.org/10.2471/BLT.09.065847
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20431794&dopt=Abstract
http://europepmc.org/abstract/MED/23798298
http://dx.doi.org/10.1002/cphy.c110025
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23798298&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


20. Gill DL, Hammond CC, Reifsteck EJ, Jehu CM, Williams RA, Adams MM, et al. Physical Activity and Quality of Life. J
Prev Med Public Health 2013 Jan 30;46(Suppl 1):S28-S34. [doi: 10.3961/jpmph.2013.46.s.s28]

21. India State-Level Disease Burden Initiative CVD Collaborators. The changing patterns of cardiovascular diseases and their
risk factors in the states of India: the Global Burden of Disease Study 1990-2016. Lancet Glob Health 2018
Dec;6(12):e1339-e1351 [FREE Full text] [doi: 10.1016/S2214-109X(18)30407-8] [Medline: 30219317]

22. Daniels SR, Arnett DK, Eckel RH, Gidding SS, Hayman LL, Kumanyika S, et al. Overweight in children and adolescents:
pathophysiology, consequences, prevention, and treatment. Circulation 2005 Apr 19;111(15):1999-2012. [doi:
10.1161/01.CIR.0000161369.71722.10] [Medline: 15837955]

23. Singh M, Sharma P, Raj D, Sharma S, Kaushal A, Raina SK. Leisure Time Physical Activity and Risk of Developing
Depression among the Youth of Kangra District, Himachal Pradesh, India. Indian J Psychol Med 2018;40(5):426-432
[FREE Full text] [doi: 10.4103/IJPSYM.IJPSYM_85_18] [Medline: 30275617]

24. Physical activity. World Health Organization. 2020 Nov 26. URL: https://www.who.int/news-room/fact-sheets/detail/
physical-activity [accessed 2021-08-06]

25. Steptoe A, Wardle J, Cui W, Bellisle F, Zotti A, Baranyai R, et al. Trends in smoking, diet, physical exercise, and attitudes
toward health in European university students from 13 countries, 1990-2000. Prev Med 2002 Aug;35(2):97-104. [doi:
10.1006/pmed.2002.1048] [Medline: 12200093]

26. Padmapriya K, Krishna P, Rasu T. Prevalence and patterns of physical activity among medical students in Bangalore, India.
Electron Physician 2013;5(1):606-610 [FREE Full text] [doi: 10.14661/2013.606-610] [Medline: 26120390]

27. Assaf I, Brieteh F, Tfaily M, El-Baida M, Kadry S, Balusamy B. Students university healthy lifestyle practice: quantitative
analysis. Health Inf Sci Syst 2019 Dec 19;7(1):7 [FREE Full text] [doi: 10.1007/s13755-019-0068-2] [Medline: 30956789]

28. Fagaras S, Radu L, Vanvu G. The Level of Physical Activity of University Students. Procedia - Social and Behavioral
Sciences 2015 Jul;197:1454-1457. [doi: 10.1016/j.sbspro.2015.07.094]

29. Lipošek S, Planinšec J, Leskošek B, Pajtler A. Physical activity of university students and its relation to physical fitness
and academic success. Ann. Kin 2019 Jan 09;9(2):89-104. [doi: 10.35469/ak.2018.171]

30. Çiçek G. Quality of Life and Physical Activity among University Students. ujer 2018 Jun;6(6):1141-1148. [doi:
10.13189/ujer.2018.060602]

31. Anderssen N. Perception of physical education classes among young adolescents: do physical education classes provide
equal opportunities to all students? Health Educ Res 1993 Jun;8(2):167-179. [doi: 10.1093/her/8.2.167] [Medline: 10148826]

32. Doyle C, Khan A, Burton N. Knowledge of physical activity guidelines and mental health benefits among Emirati university
students. Perspect Public Health 2019 Nov 09;139(6):316-319. [doi: 10.1177/1757913919834060] [Medline: 31070519]

33. Haas J, Baber M, Byrom N, Meade L, Nouri-Aria K. Changes in student physical health behaviour: an opportunity to turn
the concept of a Healthy University into a reality. Perspect Public Health 2018 Nov 24;138(6):316-324. [doi:
10.1177/1757913918792580] [Medline: 30141740]

34. Kabir A, Miah S, Islam A. Factors influencing eating behavior and dietary intake among resident students in a public
university in Bangladesh: A qualitative study. PLoS One 2018 Jun 19;13(6):e0198801 [FREE Full text] [doi:
10.1371/journal.pone.0198801] [Medline: 29920535]

35. Rafique N, Al-Asoom LI, Alsunni AA, Saudagar FN, Almulhim LA, Alkaltham GK. Effects of Mobile Use on Subjective
Sleep Quality. Nat Sci Sleep 2020;12:357-364 [FREE Full text] [doi: 10.2147/NSS.S253375] [Medline: 32607035]

36. Sohn S, Rees P, Wildridge B, Kalk NJ, Carter B. Prevalence of problematic smartphone usage and associated mental health
outcomes amongst children and young people: a systematic review, meta-analysis and GRADE of the evidence. BMC
Psychiatry 2019 Nov 29;19(1):356 [FREE Full text] [doi: 10.1186/s12888-019-2350-x] [Medline: 31779637]

37. Haug S, Castro RP, Kwon M, Filler A, Kowatsch T, Schaub MP. Smartphone use and smartphone addiction among young
people in Switzerland. J Behav Addict 2015 Dec;4(4):299-307 [FREE Full text] [doi: 10.1556/2006.4.2015.037] [Medline:
26690625]

38. Craig CL, Marshall AL, Sjöström M, Bauman AE, Booth ML, Ainsworth BE, et al. International physical activity
questionnaire: 12-country reliability and validity. Med Sci Sports Exerc 2003 Aug;35(8):1381-1395. [doi:
10.1249/01.MSS.0000078924.61453.FB] [Medline: 12900694]

39. International Physical Activity Questionnaire. International Physical Activity Questionnaire. URL: https://sites.google.com/
site/theipaq/home [accessed 2019-12-19]

40. Bland JM, Altman DG. Cronbach's alpha. BMJ 1997 Feb 22;314(7080):572-572 [FREE Full text] [doi:
10.1136/bmj.314.7080.572] [Medline: 9055718]

41. Mathur P, Shah B. Research priorities for prevention and control of noncommunicable diseases in India. Indian J Community
Med 2011 Dec;36(Suppl 1):S72-S77 [FREE Full text] [doi: 10.4103/0970-0218.94713] [Medline: 22628917]

42. Mohan V, Williams O, Chella S, Unnikrishnan R, Anjana R, Vidyasagar S, et al. Clinical research training and capacity
building for prevention and control of non-communicable diseases: A programme in India. Natl Med J India
2017;30(6):340-344 [FREE Full text] [doi: 10.4103/0970-258X.239078] [Medline: 30117449]

43. Pate RR, Davis MG, Robinson TN, Stone EJ, McKenzie TL, Young JC, American Heart Association Council on Nutrition‚
Physical Activity‚Metabolism (Physical Activity Committee), Council on Cardiovascular Disease in the Young, Council
on Cardiovascular Nursing. Promoting physical activity in children and youth: a leadership role for schools: a scientific

JMIRx Med 2022 | vol. 3 | iss. 2 | e31521 | p. 11https://med.jmirx.org/2022/2/e31521
(page number not for citation purposes)

Verma et alJMIRx Med

XSL•FO
RenderX

http://dx.doi.org/10.3961/jpmph.2013.46.s.s28
https://linkinghub.elsevier.com/retrieve/pii/S2214-109X(18)30407-8
http://dx.doi.org/10.1016/S2214-109X(18)30407-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30219317&dopt=Abstract
http://dx.doi.org/10.1161/01.CIR.0000161369.71722.10
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15837955&dopt=Abstract
https://journals.sagepub.com/doi/10.4103/IJPSYM.IJPSYM_85_18?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub%3dpubmed
http://dx.doi.org/10.4103/IJPSYM.IJPSYM_85_18
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30275617&dopt=Abstract
https://www.who.int/news-room/fact-sheets/detail/physical-activity
https://www.who.int/news-room/fact-sheets/detail/physical-activity
http://dx.doi.org/10.1006/pmed.2002.1048
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12200093&dopt=Abstract
http://europepmc.org/abstract/MED/26120390
http://dx.doi.org/10.14661/2013.606-610
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26120390&dopt=Abstract
http://europepmc.org/abstract/MED/30956789
http://dx.doi.org/10.1007/s13755-019-0068-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30956789&dopt=Abstract
http://dx.doi.org/10.1016/j.sbspro.2015.07.094
http://dx.doi.org/10.35469/ak.2018.171
http://dx.doi.org/10.13189/ujer.2018.060602
http://dx.doi.org/10.1093/her/8.2.167
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10148826&dopt=Abstract
http://dx.doi.org/10.1177/1757913919834060
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31070519&dopt=Abstract
http://dx.doi.org/10.1177/1757913918792580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30141740&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0198801
http://dx.doi.org/10.1371/journal.pone.0198801
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29920535&dopt=Abstract
https://dx.doi.org/10.2147/NSS.S253375
http://dx.doi.org/10.2147/NSS.S253375
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32607035&dopt=Abstract
https://bmcpsychiatry.biomedcentral.com/articles/10.1186/s12888-019-2350-x
http://dx.doi.org/10.1186/s12888-019-2350-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31779637&dopt=Abstract
http://europepmc.org/abstract/MED/26690625
http://dx.doi.org/10.1556/2006.4.2015.037
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26690625&dopt=Abstract
http://dx.doi.org/10.1249/01.MSS.0000078924.61453.FB
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12900694&dopt=Abstract
https://sites.google.com/site/theipaq/home
https://sites.google.com/site/theipaq/home
http://europepmc.org/abstract/MED/9055718
http://dx.doi.org/10.1136/bmj.314.7080.572
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9055718&dopt=Abstract
http://www.ijcm.org.in/article.asp?issn=0970-0218;year=2011;volume=36;issue=5;spage=72;epage=77;aulast=Mathur
http://dx.doi.org/10.4103/0970-0218.94713
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22628917&dopt=Abstract
http://www.nmji.in/article.asp?issn=0970-258X;year=2017;volume=30;issue=6;spage=340;epage=344;aulast=Mohan
http://dx.doi.org/10.4103/0970-258X.239078
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30117449&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


statement from the American Heart Association Council on Nutrition, Physical Activity, and Metabolism (Physical Activity
Committee) in collaboration with the Councils on Cardiovascular Disease in the Young and Cardiovascular Nursing.
Circulation 2006 Sep 12;114(11):1214-1224. [doi: 10.1161/CIRCULATIONAHA.106.177052] [Medline: 16908770]

44. Prieto Rodríguez A. [A model of health promotion with emphasis on physical activity for university students]. Rev Salud
Publica (Bogota) 2003;5(3):284-300. [Medline: 14968909]

45. Shah B, Mathur P. Surveillance of cardiovascular disease risk factors in India. Indian J Med Res 2010 Nov;132(11):634-642
[FREE Full text] [doi: 10.4103/0971-5916.73420] [Medline: 21150017]

46. Tripathy JP, Thakur JS, Jeet G, Chawla S, Jain S, Prasad R. Urban rural differences in diet, physical activity and obesity
in India: are we witnessing the great Indian equalisation? Results from a cross-sectional STEPS survey. BMC Public Health
2016 Aug 18;16(1):816 [FREE Full text] [doi: 10.1186/s12889-016-3489-8] [Medline: 27538686]

47. Uddin R, Khan A, Burton NW. Prevalence and sociodemographic patterns of physical activity among Bangladeshi young
adults. J Health Popul Nutr 2017 Jul 14;36(1):31 [FREE Full text] [doi: 10.1186/s41043-017-0108-y] [Medline: 28709469]

48. Yahia N, Wang D, Rapley M, Dey R. Assessment of weight status, dietary habits and beliefs, physical activity, and nutritional
knowledge among university students. Perspect Public Health 2016 Jul 16;136(4):231-244. [doi: 10.1177/1757913915609945]
[Medline: 26475773]

49. Yusainy C, Chan DKC, Hikmiah Z, Anggono CO. Physical activity in Indonesian University students: the contradictory
roles of dispositional mindfulness and self-control. Psychol Health Med 2019 Apr 15;24(4):446-455. [doi:
10.1080/13548506.2018.1546015] [Medline: 30428697]

50. Lyzwinski LN, Caffery L, Bambling M, Edirippulige S. The Relationship Between Stress and Maladaptive Weight-Related
Behaviors in College Students: A Review of the Literature. American Journal of Health Education 2018 Apr 09;49(3):166-178.
[doi: 10.1080/19325037.2018.1449683]

51. Patwardhan B, Patwardhan K. Contesting Predators: Cleaning Up Trash in Science. J Altern Complement Med 2019 Oct
01;25(10):979-982. [doi: 10.1089/acm.2019.0339] [Medline: 31638435]

Abbreviations
BHU: Banaras Hindu University
IPAQ: International Physical Activity Questionnaire
IPAQ-L: International Physical Activity Questionnaire—Long Form
MET: metabolic equivalent
WHO: World Health Organization

Edited by E Meinert; submitted 23.06.21; peer-reviewed by D Salman, V Nagy; comments to author 04.08.21; revised version received
06.08.21; accepted 29.01.22; published 29.04.22

Please cite as:
Verma AK, Singh G, Patwardhan K
Patterns of Physical Activity Among University Students and Their Perceptions About the Curricular Content Concerned With Health:
Cross-sectional Study
JMIRx Med 2022;3(2):e31521
URL: https://med.jmirx.org/2022/2/e31521
doi: 10.2196/31521
PMID:

©Arun Kumar Verma, Girish Singh, Kishor Patwardhan. Originally published in JMIRx Med (https://med.jmirx.org), 29.04.2022.
This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIRx Med, is properly cited. The complete bibliographic information, a link to
the original publication on https://med.jmirx.org/, as well as this copyright and license information must be included.

JMIRx Med 2022 | vol. 3 | iss. 2 | e31521 | p. 12https://med.jmirx.org/2022/2/e31521
(page number not for citation purposes)

Verma et alJMIRx Med

XSL•FO
RenderX

http://dx.doi.org/10.1161/CIRCULATIONAHA.106.177052
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16908770&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14968909&dopt=Abstract
http://www.ijmr.org.in/article.asp?issn=0971-5916;year=2010;volume=132;issue=5;spage=634;epage=642;aulast=Shah;type=2
http://dx.doi.org/10.4103/0971-5916.73420
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21150017&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3489-8
http://dx.doi.org/10.1186/s12889-016-3489-8
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27538686&dopt=Abstract
https://jhpn.biomedcentral.com/articles/10.1186/s41043-017-0108-y
http://dx.doi.org/10.1186/s41043-017-0108-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28709469&dopt=Abstract
http://dx.doi.org/10.1177/1757913915609945
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=26475773&dopt=Abstract
http://dx.doi.org/10.1080/13548506.2018.1546015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30428697&dopt=Abstract
http://dx.doi.org/10.1080/19325037.2018.1449683
http://dx.doi.org/10.1089/acm.2019.0339
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31638435&dopt=Abstract
https://med.jmirx.org/2022/2/e31521
http://dx.doi.org/10.2196/31521
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

