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Abstract
Background/objectives: Physical inactivity is a primary risk factor for global
mortality and a large percentage of population are sedentary. The International
Physical Activity Questionnaire (IPAQ) is a self-reported mechanism for mea-
suring physical activity and inactivity. The purpose of this cross-sectional study
was to measure the reliability and validity of the short IPAQ-U among Pakistani
adults.Methods: The study sample includes Pakistani male and female adults
aged between 18 and 65 Years (M + SD 31.71 + 10.30), who were regular par-
ticipating for the last six months in various physical activity and exercise. The
total 386 participants were asked to complete the Urdu version of IPAQ short
(male 60.6%, n = 234, and female 39.4%, n= 152). Results: The value of Spear-
man's coefficients correlation for Vigorous-intensity was showed good value of
test-retest reliability and significantly correlated (male = 0.72), (female = 0.80),
and (total sample = 0.73). While, moderate intensity was also significantly cor-
related (male = 0.69), (female = 0.76), and (total sample = 0.71). Walking signif-
icantly correlated (male = 0.56), (female = 0.82 (total sample = 0.59). Physical
activity overall was significantly correlated (male = 0.74), (female = 0.42), (age
18-34 Years = 0.86), (age 35-50 Years = 0.78), (age 51-65 Years = 0.85) and (total
sample = 0.90). Conclusion: In this population, the short IPAQ-U established
acceptable instrument, the reliability and validity of the IPAQ-U was significant.
While there were some limitations of the study regarding test-retest reliabil-
ity and in classification, the IPAQ-U was a suitable tool for measuring level of
physical activity.
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1 Introduction

Physical activity (PA) is crucial factor for maintaining physical and mental health (1) If PA not performing regularly can cause
numerous risk factors such as high cholesterol, hypertension, and cardiovascular illnesses are also directly associated with
physical inactivity (2–5).

Researches supported that PA prevalence and measurement is essential for a healthy life (6–8). The effect of PA on psycho-
logical and physical health has been well described in the literature (9). Persons of different age groups can obtain spiritual,
emotional, social, and physical benefits from PA (10).

The World Health Organization (WHO) recommends for PA among adults aged 18-64 years engage in at least 150 minutes
of moderate-intensity PA per week or minimum 75 minutes of vigorous-intensity PA or an equal of moderate and vigorous PA
to achieve health benefits (11). However, even aminimumof 15minutes of PA per day can decreasemortality by 14%, potentially
adding three years to life (12). The main concern of professionals to overcome mentioning factors through increasing partici-
pation in PA and exercise (Frederick, & Morris, 2004). The importance and benefits of PA in the prevalence of PA in physical,
psychological, and social accepts of life (13). In low and middle income countries non-communicable diseases (NCDs) are the
primary cause of mortality and disability (14). Pakistan has the highest percentage incidence of NCDs in Asian countries (15).
In Pakistan, health status is a complex issue, about 50% of the population suffers from NCDs and there are approximately 80
million deaths due to NCDs (15). According to Qureshi, Munir (16) the 81.0% did not do PA and about 50% spent were sedentary
for three ormore hours a day, geographically South Asian also spending sedentary life style (17). Less than 50% of the population
had a normal BMI. Therefore, detecting factors associated with participation in PA is necessary to promote PA (18).

There is ongoing research to discover how to encourage greater participation in PA across the world’s population (19,20).
PA has been studied in sports, physical education, health sciences, and exercise sciences in terms of physical, psychological
and social aspects of life (13,21). The major focus of this study is to extend the research for participation in PA among adults.
Therefore, this study aimed to extend the current information and knowledge regarding the participation in PA. Apart with
this also highlight the importance of understanding how to increase PA and help individuals to initiate and maintain PA into
their lives. Moreover, health professionals such as physical education trainers acquire this new knowledge can develop effective
programs to motivate people to participate in PA.

This study may provide an opportunity to decrease physical inactivity in occupational and domestic hours and increase
leisure time activities in walking, cycling, and sports activities.There are a number ofmethods formeasuring PA such as indirect
calorimetry test, direct observation and objective methods, for example a pedometer, accelerometer, and heart rate monitor;
and another is a subjective method including activity diaries and questionnaire (22,23). However, usually, the questionnaire used
in large scale epidemiological studies because of a low cast and comparative ease of calculating energy expenditure (24).

There is a variety of questionnaires for measuring PA have been developed (25,26). The International Physical Activity Ques-
tionnaire (IPAQ) was established as a self-reported questionnaire for the measurement of PA and previously validated in 12
countries (26). The IPAQ is good instrument that can be used internationally to measure PA for different population (26). The
IPAQ has good reliability and validity in different types of populations, but within Asia, only the Japanese and Hong Kong
population was studied (26,27). In addition, research conducted on Japanese addressed total PA and not validated IPAQ in terms
of moderate to vigorous activity differences (26). The other two validation types of researches conducted in Hong Kong but
there result shows insignificant findings (27,28). Therefore, this research conducted to measure the reliability and validity of the
short IPAQ-U moderate to vigorous PA in Pakistani population. In this study evaluated the validity of the IPAQ-U in Pakistan
(National Language Urdu). Previous literature shows that only one study has observed the validity of the long version of IPAQ
in Urdu language and focused on the behavioral risk factors of non-communicable diseases (NCDs) (29). Therefore, additional
studies on the IPAQ-U are needed. While evaluating PA among adults, separate assessment is also desirable for the different
age groups and different living style population. The aim of this study is to evaluate the validity of the short IPAQ in the Urdu
version among Pakistani adults.

2 Method
The current study used a cross-sectional research design to evaluate the validity of the IPAQ-U.The data were gathered from the
Pakistani community (South Punjab) and all adults of different age groups, who regularly participating for the last six months
in different types of PA and exercise. Prior to data collection, the IPAQ was translated from the original language (English) to
Urdu (local language), using backward translation based on Brislin’s model (30). The ethics approval was obtained from the UM
research ethics committee of the University of Malaya, Malaysia.

Translate Procedure
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The translation of IPAQ intro Urdu language was created by different independent bilingual experts of both languages
(English and Urdu). Forward and backward translation method was used. More specifically, the original scale was translated
from English to Urdu by two experienced bilingual experts. One of the translators is working as assistant professor in the
department of psychology and is experienced in translating health psychology and physical education questionnaires. He is
aware of the purpose and the concepts applied in the questionnaire. The second translator is also serving as assistant professors
in the department of Pharmacy, and he worked on Physical activity with the peoples of diabetes, and he has command of both
language and was uninformed about the purpose of the study.

After that, the three experts from the areas of Physical Education, Sports Sciences, and Sports Science Education reevaluated
and discussed the difference in translation and resolved inconsistencies in the questionnaire. The back translation of the Urdu
version into English was done by two independent bilingual translators. They are working as assistant professors, one from
the department of Psychology and the second translator has English background and is experienced in translating from the
department of Education, The Islamia University of Bahawalpur, Pakistan. Both translators were not affiliated with the study
to ensure comparability and meaning equivalence. Using the different versions, the researcher has created the IPAQ-U. The
independent teams of professionals have revised the created version. In general, for the Urdu version, at this stage, the minor
differences between the different translations were corrected. Then, experts were asked to assess the questionnaire form the
students of the department of Sports Sciences whether the contents of the questionnaire are culturally appropriate to the Pak-
istani population. The final version of the IPAQ-U short was distributed to the master students and were asked to answer the
questions and comment. After that, the result of the pilot study analyzed and calculated reliability that was sufficient up to the
standard level and no need for more modification.

Participants
The total of 386 adults (male 60.6%, n = 234, and female 39.4%, n= 152) aged between 18 to 65 Years (M + SD 31.71 +

10.30) who engaged in a various PA were invited for gathered data. Participants were employed based on various sports and
non-competitive PA in organized and recreational sports like a club, yoga, gym exercise, sports, racquet sports, team sports,
swimming, jogging, walking, and exercise. They were selected from various sports clubs, fitness centres, and recreational parks
in Pakistan. In the confirmatory factor analysis (CFA), a large number of sample size usually produced stable solutions and
replicable. The recommended sample (literature supported) for factor analysis is not less than 300 participants, and the subject
to the variables (31).

Measures
Demographic Information Form:Participants were asked the following demographic information form: gender, age, type of

sports, and how many days a week engaged in PA.
International Physical Activity Questionnaire (IPAQ) (26): The 7-item of IPAQ short was used to measure the PA level of

participants and it is based on the days and minutes per day of doing PA in the past 7 days (32). IPAQ assessed three types of
PA, walking, moderate, and vigorous intensity activity. METs is a worth of metabolic equivalent of task an extensive range of
PA that considered as low, moderate, and vigorous energy expenditure. PA is calculated based on the energy expenditure by
moderate and vigorous intensity and sitting time. Energy expenditure is shown as metabolic equivalents multiplied with time
duration and week (METs * minutes * week). The equation used to calculate IPAQ score is walking MET (walking minutes *
days *3.3) + moderate MET (moderate minutes * days * 4.0) + vigorous MET (vigorous minutes * days* 8.0) (33). Total PA is a
categorized as low activity in less than 600 MET per week; moderate activity is 600 – 3000 MET per week; and vigorous activity
is above 3000 MET per week (33). IPAQ shows good reliability and validity (32,34).

Data Collection
The convenient sample technique was adapted, prior to data collection the demographic information was gathered from

the participants. Data collection was conducted in November 2018 to January 2019 among Pakistani adults aged between 18
and 65 years. The participants were briefed regarding the study before data collection. The information sheet and IPAQ-U
questionnaire were distributed to the participants. The total 450 questionnaires were distributed, and the response rate is 85.7%
by 386 were returned to the researcher. So, the sample comprised 386 questionnaires with complete answers.

3 Results
This Table 2 demonstrated the gender significant differences in PA (vigorous activity, moderate activity, walking & sitting time).
While, the mean score of the IPAQ-U in PA (vigorous activity, moderate activity, and walking) was significantly higher among
male participants as compared to female participants. While, the sitting time was higher among female than male respondents.

TheTable 3 demonstrated the age (group) significant differences in PA (vigorous activity, moderate activity, walking& sitting
time).While, themean score of in PA (vigorous activity, moderate activity, walking) was significantly higher among 18-34 years
age of respondents as compared to 35-50 years and 51-65 years age of respondents. While, the sitting time was higher among
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Table 1.Demographic Characteristic of Population
N = 386
Age (Years), M + SD 31.71 + 10.30
Age Group (N, %)
18-34 Years
35-50 Years
51-65 Years

259(67.1)
91(23.6)
36(9.3)

Gender (N, %)
Male
Female

234(60.6)
152(39.4)

Vigorous (M + SD)
Moderate (M + SD)
Walking (M + SD)
Sitting Time (Hours) (M + SD)
Physical Activity Level (M + SD)

(MET) 521.82 + 494.09
(MET) 696.71 + 371.67
(MET) 1615.56 + 702.34
9.30 + 2.31
2834.09 + 1144.01

Physical Activity Group (N, %)
Minimum Active
Active

220 (57%)
166 (47%)

Table 2. Gender differences on Physical Activity Level (Vigorous, Moderate, Walking & Sitting Time) (N=386)
Male (n = 234) Female (n = 152) 95% CI

Variables M (MET) SD M (MET) SD t p LL UL
Vigorous 613.46 530.07 264.00 225.70 7.82 .00 261.72 437.20
Moderate 770.57 385.62 488.93 224.26 8.45 .00 216.16 347.11
Walking 1704.78 693.96 1364.55 666.10 5.21 .00 212.00 468.46
Sitting Time/hour 9.01 2.22 10.13 2.34 -5.25 .00 -1.55 -.70
Physical Activity 3088.81 1128.03 2117.48 848.18 9.62 .00 773.03 1169.61

Table 3. Age (Group) differences on Physical Activity (Vigorous, Moderate, Walking & Sitting Time) (N=386)
18-34 Years (n = 259) 35-50 Years (n = 91) 51-65 Years (n = 36)

Variables M (MET) SD M (MET) SD M (MET) SD F p
Vigorous 659.38 523.06 259.60 237.63 80.00 130.38 59.37 .00
Moderate 774.97 380.55 572.08 289.90 334.55 183.12 36.79 .00
Walking 1764.57 699.25 1354.77 605.47 1032.00 473.52 33.95 .00
SittingTime/hour 8.91 2.24 9.91 2.20 11.21 2.06 23.99 .00
Physical Activity 3198.93 1081.96 2186.45 837.83 1446.55 561.66 88.91 .00

51-65 years age of respondents than 18-34 years and 35-50 years age of respondents.
The results of the Table 4 showed the test-retest reliability for the IPAQ-U. The test-rest reliability was assessed the period

of three months. The value of Spearman’s coefficients correlation for Vigorous was showed good value of test-retest reliability
and significantly correlated (male = 0.72), (female = 0.80), (age 18-34 Years = 0.72), (age 35-50 Years = 0.81), (age 51-65 Years
= 0.77) and (total sample = 0.73). While, the value of Spearman’s coefficients correlation for moderate was also revealed good
test-retest reliability and significantly correlated (male = 0.69), (female = 0.76), (age 18-34 Years = 0.68), (age 35-50 Years =
0.80), (age 51-65 Years = 0.76) and (total sample = 0.71). The value of Spearman’s coefficients correlation for Walking was found
a good test-retest reliability and significantly correlated (male = 0.56), (female = 0.82), (age 18-34 Years = 0.57), (age 35-50
Years = 0.65), (age 51-65 Years = 0.80) and (total sample = 0.59). The value of Spearman’s coefficients correlation for Siting time
was revealed a good test-retest reliability and significantly correlated (male = 0.66), (female = 0.63), (age 18-34 Years = 0.83),
(age 35-50 Years = 0.43), (age 51-65 Years = 0.88) and (total sample = 0.65). The value of Spearman’s coefficients correlation for
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Table 4. Reliability (test-retest) coefficients for the IPAQ-U
Variables Male Female 18-34 Years 35-50 Years 51-65 Years Total Sample

R R r r r r
Vigorous 0.72 0.80 0.72 0.81 0.77 .73
Moderate 0.69 0.76 0.68 0.80 0.76 .71
Walking 0.56 0.82 0.57 0.65 0.80 .59
Sitting Time 0.66 0.63 0.83 0.43 0.88 .65
Physical Activity 0.74 0.42 0.86 0.78 0.85 .90

r=Spearman’s coefficients correlation

overall Physical activity was confirmed a good test-retest reliability and significantly correlated (male = 0.74), (female = 0.42),
(age 18-34 Years = 0.86), (age 35-50 Years = 0.78), (age 51-65 Years = 0.85) and (total sample = 0.90).

4 Discussion
The development of the short IPAQ-U is an important step in determining participation in PA among the Urdu-Speaking
Population. In this study, the original version of IPAQ has been found to be reliable and valid, that stable across time-based on
previous researches (26,35,36). Among the questionnaires that measure of participation in PA among adults, IPAQ is considered
as a wider range of PA than most questionnaires because it is based on experiential identification of the IPAQ. Furthermore,
IPAQ related to the key PA framework and IPAQ measures PA across recreational and lifestyle PA, as well as a competitive
sport (36,37) Therefore, we translated the original English version of IPAQ short into the Urdu version to appropriate the local
population where Urdu is the most common and well understand language.

This is the first study in Pakistan to assess the reliability and validity of the IPAQ-U in National language of Pakistan among
adults. Some studies on IPAQ described reliability coefficients is greater than 0.70, with ICCs of 0.87 in Japan mean age 33.8
years (38), 0.84 in Chinesemean age 65.2 years (39), 0.87 inGreece aged 19-29 years (40). In some studies low-reliability correlation
was described ICCs of 0.30 to 0.62 inNorwegiansmean age 32.4 years (41), 0.54 in Swissmean age 46.5 years (42), and 0.14 to 0.58
in eight European countries age 18-65 years (43). According to Bernstein and Nunnally (44) minimum coefficient is required 0.70
to confirm sufficient reliability. Therefore, the reliability of the current study is sufficient correlation, overall was significantly
correlated (male = 0.74), (female = 0.42), (age 18-34 Years = 0.86), (age 35-50 Years = 0.78), (age 51-65 Years = 0.85) and (total
sample = 0.90).

To our knowledge, this is one of the few studies in Asia that validated physical activity questionnaires among adults. Fur-
thermore, the drop-out ratio of our study was very low only 10 respondents did not return the questionnaires. There are also
several limitations of our study that need to be considered in the future. The sample size of our study was limited and the
only adults who regularly participating for the last six months in different types of PA and exercise were recruited in the study.
They were selected from different sports clubs, fitness centres, and recreational parks in Pakistan. Although, the participants
were divided into three age groups of both genders and different social economic status with the different educational, pro-
fessional background. The accelerometer can use for movement monitor that has the capacity to catch the intensity of PA. The
accelerometer can be provided the frequency and time duration of PA to attain a good estimate of energy expenditure and has
been suggested for objective measures for validating questionnaires or study designs of PA (45,46). It is also used to validation of
PA questionnaires for national surveys for example England Physical Activity Questionnaire and the BRFSS (47,48).

The IPAQ tool experienced many stages of development and testing, concluding in several countries’ reliability and validity
study. Another research in Sweden used IPAQ long among 46 individuals and establish a correlation for total PA with BMI
p-0.25 and total PA with aerobic fitness assessed p-0.21 using a treadmill walking test (49). Moreover, IPAQ short is suitable
for survey to assess the qualitative preference. It shows that some participants found the long version of IPAQ questionnaires
problematic to answer, the data are copying and can provide reliable assessments for last 7 days of PA. This study has expressed
the reliability and validity of PA can composed by using IPAQ instrument in various countries. The results are encouraging and
recommended that the IPAQ-U is ready for use to measure the PA level. The World Health Organization (WHO), the WHO
Mega Country Project and the European Union for developing international health monitoring projects are probable to adapt
the IPAQ short version for the surveillance system.
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5 Conclusion
The short version of IPAQ-U in the present sample comprises of 7 questions for measuring last 7 days moderate to vigorous
PA. Based on the results it is established that the IPAQ-U could be used for regional and national prevalence health-related PA
studies. The short form of IPAQ is convenient to regulate, and there is no difference between the reliability and validity of long
and short forms of IPAQ. This study expressed that the validity of the IPAQ-U can be used for collecting PA data from various
part of the country. For future research, the participation on health-related PA can use the IPAQ-U to measure the level of PA
for engaging in any type of leisure and planned PA. The IPAQ-U had acceptable reliability and validity that can be used in large
epidemiological studies especially for the measuring of moderate to vigorous PA.

Authors’ Contributions
Principal author Muhammad Badar Habib conceived the idea, designed the project and wrote the manuscript. The other

authors were contributed in the translation of the questionnaire and helped in writing the manuscript. All authors read and
approved the final manuscript.

6 Acknowledgment
The authors wish to thank all the members for their cooperation in the study, especially who helped in data collection, transla-
tion, and were involved in the current study.

References
1) Ou HT, Su CT, Luh WM and L C. Knowing is half the battle: The association between leisure-time physical activity and quality of life among four groups

with different self-perceived health status in Taiwan. Applied Research in Quality of Life. 2017;12(4).
2) Akter S, RahmanMM, Abe SK and Sultana P. Prevalence of diabetes and prediabetes and their risk factors among Bangladeshi adults: a nationwide survey.

Bulletin of the World Health Organization. 2014;92(3):204–213A. Available from: https://dx.doi.org/10.2471/blt.13.128371.
3) Ekelund U, Steene-Johannessen J, Brown WJ, Fagerland MW, Owen N, Powell KE et al. Does physical activity attenuate, or even eliminate, the

detrimental association of sitting time with mortality? A harmonised meta-analysis of data from more than 1 million men and women. The Lancet.
2016;388(10051):1302–1310. Available from: https://dx.doi.org/10.1016/s0140-6736(16)30370-1.

4) Lear SA, Hu W, Rangarajan S, Gasevic D, Leong D and Iqbal R. The effect of physical activity on mortality and cardiovascular disease in 130 000 people
from 17 high-income, middle-income, and low-income countries: the PURE study. The Lancet. 2017;390(10113):2643–2654.

5) Myers J, McAuley P, Lavie CJ, Despres JP, Arena R and Kokkinos P. Physical Activity and Cardiorespiratory Fitness as Major Markers of Cardiovascular
Risk: Their Independent and Interwoven Importance to Health Status. Progress in Cardiovascular Diseases. 2015;57(4):306–314. Available from: https:
//dx.doi.org/10.1016/j.pcad.2014.09.011.

6) Wilkie HJ, Standage M, Gillison FB, Cumming SP and Katzmarzyk PT. Correlates of intensity-specific physical activity in children aged 9–11 years: a
multilevel analysis of UK data from the International Study of ChildhoodObesity, Lifestyle and the Environment. BMJOpen. 2018;8(2):e018373–e018373.
Available from: https://dx.doi.org/10.1136/bmjopen-2017-018373.

7) Portier CJ, Thigpen TK, Carter SR, Dilworth CH, Grambsch AE, Gohlke J et al. A human health perspective on climate change: a report outlining
the research needs on the human health effects of climate change: Environmental Health Perspectives. U.S. National Institute of Environmental Health
Sciences . 2017,.

8) Mekler ED, Brühlmann F, Tuch AN and Opwis K. Towards understanding the effects of individual gamification elements on intrinsic motivation and per-
formance. Computers in Human Behavior. 2017;71:525–534. Available from: https://dx.doi.org/10.1016/j.chb.2015.08.048. doi:10.1016/j.chb.2015.08.048.

9) Holtermann A, Marott JL, Gyntelberg F, Søgaard K, Suadicani P, Mortensen OS et al. Does the Benefit on Survival from Leisure Time Physical Activity
Depend on Physical Activity at Work? A Prospective Cohort Study. PLoS ONE. 2013;8(1):e54548–e54548. Available from: https://dx.doi.org/10.1371/
journal.pone.0054548.

10) Roe J and Roe A. Restorative Environments and Promoting Physical Activity Among Older People. In: and others, editor. The Palgrave Handbook of
Ageing and Physical Activity Promotion. Springer . 2018,. p. 485–505.

11) Organization WH. Global strategy on diet, physical activity and health. Geneva, Switzerland. World Health Organization . 2013,.
12) Wen CP, Wai JPM, Tsai MK, Yang YC, Cheng T, Lee MC et al. Minimum amount of physical activity for reduced mortality and extended life expectancy:

a prospective cohort study. The Lancet. 2011;378(9798):1244–1253.
13) Zach S, Bar-Eli M, Morris T and Moore M. Measuring motivation for physical activity: an exploratory study of palms-the physical activity and leisure

motivation scale. Athletic Insight. 2012;4(2):141–152.
14) Habib SH and Saha S. Burden of non-communicable disease: Global overview. Diabetes &Metabolic Syndrome: Clinical Research& Reviews. 2010;4(1):41–

47. Available from: https://dx.doi.org/10.1016/j.dsx.2008.04.005.
15) Wasay M, K M and Zaidi S. Rashid Jooma Non communicable diseases in Pakistan: Burden, challenges and way forward for health care authorities.

Journal of Pakistan Medical Association. 2014;64(11):1218–1227.
16) Qureshi DH, Munir D, Saqib D and Rafique I. Non-Communicable Diseases Risk Factors Survey-Pakistan . 2016,. Report No.: 978-969-499-008-8.
17) Malik MS, Qayyum W, Farooq A, Waqas A, Sukhera AB, Khalid MA et al. Dietary Patterns, Exercise, and the Metabolic Syndrome Among Young People

in Urban Pakistan (Lahore). Metabolic Syndrome and Related Disorders. 2020;18(1):56–64. Available from: https://dx.doi.org/10.1089/met.2019.0021.
18) Gardner LA, Vella SA and Magee CA. Continued Participation in Youth Sports: The Role of Achievement Motivation. Journal of Applied Sport Psychology.

2017;29(1):17–31. Available from: https://dx.doi.org/10.1080/10413200.2016.1173744.
19) Sullivan AN and Lachman ME. Behavior Change with Fitness Technology in Sedentary Adults: A Review of the Evidence for Increasing Physical Activity.

Frontiers in Public Health. 2017;4(1):289–289. Available from: https://dx.doi.org/10.3389/fpubh.2016.00289. doi:10.3389/fpubh.2016.00289.
20) Althoff T, Sosič R, Hicks JL, King AC, Delp SL and Leskovec J. Large-scale physical activity data reveal worldwide activity inequality. Nature.

https://www.indjst.org/ 2489

https://dx.doi.org/10.2471/blt.13.128371
https://dx.doi.org/10.1016/s0140-6736(16)30370-1
https://dx.doi.org/10.1016/j.pcad.2014.09.011
https://dx.doi.org/10.1016/j.pcad.2014.09.011
https://dx.doi.org/10.1136/bmjopen-2017-018373
https://dx.doi.org/10.1016/j.chb.2015.08.048
http://dx.doi.org/10.1016/j.chb.2015.08.048
https://dx.doi.org/10.1371/journal.pone.0054548
https://dx.doi.org/10.1371/journal.pone.0054548
https://dx.doi.org/10.1016/j.dsx.2008.04.005
https://dx.doi.org/10.1089/met.2019.0021
https://dx.doi.org/10.1080/10413200.2016.1173744
https://dx.doi.org/10.3389/fpubh.2016.00289
http://dx.doi.org/10.3389/fpubh.2016.00289
https://www.indjst.org/


Habib et al. / Indian Journal of Science and Technology 2020;13(24):2484–2490

2017;547(7663):336–339. Available from: https://dx.doi.org/10.1038/nature23018.
21) Ekkekakis P. People have feelings! Exercise psychology in paradigmatic transition. Current Opinion in Psychology. 2017;16(1):84–88. Available from:

https://dx.doi.org/10.1016/j.copsyc.2017.03.018.
22) WESTERTERP KR. Assessment of physical activity level in relation to obesity: current evidence and research issues. Medicine & Science in Sports &

Exercise. 1999;31(Supplement 1):S522–S522. Available from: https://dx.doi.org/10.1097/00005768-199911001-00006.
23) Bassett DR. Validity and Reliability issues in Objective Monitoring of Physical Activity. Research Quarterly for Exercise and Sport. 2000;71(sup2):30–36.

Available from: https://dx.doi.org/10.1080/02701367.2000.11082783.
24) PAFFENBARGER RS, BLAIR SN, LEE IM and HYDE RT. Measurement of physical activity to assess health effects in free-living populations. Medicine

& Science in Sports & Exercise. 1993;25(1):60–70. Available from: https://dx.doi.org/10.1249/00005768-199301000-00010.
25) PAFFENBARGERRS,WINGAL andHYDERT. PHYSICALACTIVITYASAN INDEXOFHEARTATTACKRISK INCOLLEGEALUMNI1. American

Journal of Epidemiology. 1978;108(3):161–175. Available from: https://dx.doi.org/10.1093/oxfordjournals.aje.a112608.
26) Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE et al. International physical activity questionnaire: 12-country reliability and

validity. Medicine & Science in Sports & Exercise. 2003;35(8):1381–1395. Available from: https://dx.doi.org/10.1249/01.mss.0000078924.61453.fb.
27) Macfarlane D, Chan A and Cerin E. Examining the validity and reliability of the Chinese version of the International Physical Activity Questionnaire,

long form (IPAQ-LC). Public Health Nutrition. 2011;14(03):443–450. Available from: https://dx.doi.org/10.1017/s1368980010002806.
28) Macfarlane DJ, Lee CCY, Ho EYK, Chan KL and Chan D. Convergent validity of six methods to assess physical activity in daily life. Journal of Applied

Physiology. 2006;101(5):1328–1334. Available from: https://dx.doi.org/10.1152/japplphysiol.00336.2006.
29) Khuwaja AK and Kadir MM. Gender differences and clustering pattern of behavioural risk factors for chronic non-communicable diseases: community-

based study from a developing country. Chronic Illness. 2010;6(3):163–170. Available from: https://dx.doi.org/10.1177/1742395309352255.
30) Brislin RW. Back-Translation for Cross-Cultural Research. Journal of Cross-Cultural Psychology. 1970;1(3):185–216. Available from: https://dx.doi.org/

10.1177/135910457000100301.
31) Comrey LA and Lee HB. A first course in factor analysis. Lawrence Erlbaum Associates . 1992,. .
32) Rodriguez-Munoz S, Corella C, Abarca-Sos A and Zaragoza J. Validation of three short physical activity questionnaires with accelerometers among

university students in Spain. Journal of Sports Medicine and Physical Fitness. 2017;57(12):1660–1668.
33) IPAQ. Guidelines for data processing and analysis of the International Physical Activity Questionnaire (IPAQ)-short and long forms . 2005,.
34) Rubio FC, Tomas CA and Muro CB. Validity, reliability and associated factors of the international physical activity questionnaire adapted to elderly

(IPAQ-E). Revista Espanola Salud Publica. 2017;.
35) Guthold R, Ono T, Strong KL, Chatterji S and Morabia A. Worldwide Variability in Physical Inactivity. American Journal of Preventive Medicine.

2008;34(6):486–494. Available from: https://dx.doi.org/10.1016/j.amepre.2008.02.013.
36) Nang EEK,Ngunjiri SAG,WuY, SalimA, Tai ES, Lee J et al. Validity of the international physical activity questionnaire and the Singapore prospective study

program physical activity questionnaire in a multiethnic urban Asian population. BMC Medical Research Methodology. 2011;11(1):141–141. Available
from: https://dx.doi.org/10.1186/1471-2288-11-141.

37) Graff-Iversen S, Anderssen SA,Holme IM, JenumAandRaastad T. An adapted version of the long International Physical ActivityQuestionnaire (IPAQ-L):
construct validity in a low-income, multiethnic population study from Oslo, Norway. International Journal of Behavioral Nutrition and Physical Activity.
2007;4(1):13–13. Available from: https://dx.doi.org/10.1186/1479-5868-4-13.

38) Murase N, Katumura T, Ueda T, Inoue S and Shimomistu T. Reliability and Validity of the International Physical Activity Questionnaire (IPAQ) in Elderly
Adults: The Fujiwara-kyo Study. Journal of Epidemiology. 2011;21(6):459–465. Available from: https://dx.doi.org/10.2188/jea.JE20110003.

39) DENG HB, MACFARLANE DJ, THOMAS GN, LAO XQ, JIANG CQ, CHENG KK et al. Reliability and Validity of the IPAQ-Chinese. Medicine & Science
in Sports & Exercise. 2008;40(2):303–307. Available from: https://dx.doi.org/10.1249/mss.0b013e31815b0db5.

40) Papathanasiou G, Georgoudis G, Papandreou M, Spyropoulos P, Georgakopoulos D and Kalfakakou V. Reliability measures of the short International
Physical Activity Questionnaire in Greek young adults. Hellenic Journal of Cardiology. 2015;50(4):283–294.

41) Kurtze N, Rangul V and Hustvedt BE. Reliability and validity of the international physical activity questionnaire in the Nord-Trøndelag health study
(HUNT) population of men. BMCMedical Research Methodology. 2008;8(1):63–71. Available from: https://dx.doi.org/10.1186/1471-2288-8-63.

42) M??DER URS, MARTIN BW, SCHUTZ Y and MARTI B. Validity of Four Short Physical Activity Questionnaires in Middle-Aged Persons. Medicine &
Science in Sports & Exercise. 2006;38(7):1255–1266. Available from: https://dx.doi.org/10.1249/01.mss.0000227310.18902.28.

43) Rütten A, Vuillemin A, Ooijendijk WTM, Schena F, Sjöström M, Stahl T et al. Physical activity monitoring in Europe. The European Physical Activity
Surveillance System (EUPASS) approach and indicator testing. Public Health Nutrition. 2003;6(4):377–384. Available from: https://dx.doi.org/10.1079/
phn2002449.

44) Bernstein IH and Nunnally J. A Catastrophe Model for Developing Service Satisfaction Strategies . 1992,.
45) Melanson EL, Freedson PS and Blair S. Physical activity assessment: A review of methods. Critical Reviews in Food Science and Nutrition. 1996;36(5):385–

396. Available from: https://dx.doi.org/10.1080/10408399609527732.
46) Westerterp KR and Plasqui G. Physical activity and human energy expenditure. Current Opinion in Clinical Nutrition andMetabolic Care. 2004;7:607–613.

Available from: https://dx.doi.org/10.1097/00075197-200411000-00004.
47) Basterfield L, Adamson AJ, Frary JK, Parkinson KN, Pearce MS and and JJR. Longitudinal Study of Physical Activity and Sedentary Behavior in Children.

PEDIATRICS. 2011;127(1):e24–e30. Available from: https://dx.doi.org/10.1542/peds.2010-1935.
48) Yore MM, Ham SA, Ainsworth BE, Kruger J, Reis JP and Macera CA. Reliability and validity of the instrument used in BRFSS to assess physical activity.

Medicine and Science in Sports and Exercise. 2011;39(8):1267–1274.
49) Hagströmer M, Oja P and Sjöström M. The International Physical Activity Questionnaire (IPAQ): a study of concurrent and construct validity. Public

Health Nutrition. 2006;9(6):755–762. Available from: https://dx.doi.org/10.1079/phn2005898.

https://www.indjst.org/ 2490

https://dx.doi.org/10.1038/nature23018
https://dx.doi.org/10.1016/j.copsyc.2017.03.018
https://dx.doi.org/10.1097/00005768-199911001-00006
https://dx.doi.org/10.1080/02701367.2000.11082783
https://dx.doi.org/10.1249/00005768-199301000-00010
https://dx.doi.org/10.1093/oxfordjournals.aje.a112608
https://dx.doi.org/10.1249/01.mss.0000078924.61453.fb
https://dx.doi.org/10.1017/s1368980010002806
https://dx.doi.org/10.1152/japplphysiol.00336.2006
https://dx.doi.org/10.1177/1742395309352255
https://dx.doi.org/10.1177/135910457000100301
https://dx.doi.org/10.1177/135910457000100301
https://dx.doi.org/10.1016/j.amepre.2008.02.013
https://dx.doi.org/10.1186/1471-2288-11-141
https://dx.doi.org/10.1186/1479-5868-4-13
https://dx.doi.org/10.2188/jea.JE20110003
https://dx.doi.org/10.1249/mss.0b013e31815b0db5
https://dx.doi.org/10.1186/1471-2288-8-63
https://dx.doi.org/10.1249/01.mss.0000227310.18902.28
https://dx.doi.org/10.1079/phn2002449
https://dx.doi.org/10.1079/phn2002449
https://dx.doi.org/10.1080/10408399609527732
https://dx.doi.org/10.1097/00075197-200411000-00004
https://dx.doi.org/10.1542/peds.2010-1935
https://dx.doi.org/10.1079/phn2005898
https://www.indjst.org/

	Introduction
	Method
	Results
	Discussion
	Conclusion
	Acknowledgment

