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Abstract

Background: WHO’s Global Physical Activity Questionnaire (GPAQ) has not yet been adapted in the
Punjabi language. This study was aimed to adapt the GPAQ into the Punjabi language in Gurumukhi script
and to make it useful for physical activity surveillance on Punjabi population.

Methods: We translated the GPAQ-English into Punjabi language (Gurumukhi script) using the forward-
backward translation technique. A total of 81 adult participants including staff and students having good
command over Punjabi and English languages were conveniently recruited from Guru Nanak Dev University,
Amritsar, Punjab, India. The validity of the adapted version was tested against the original English version
of GPAQ by applying Spearman’s rho. Test-retest reliability was tested by employing ICC coefficients.

Results: GPAQ-P demonstrated good validity for total PA (r, = 0.877), work domain (ry = 0.815), transport
domain (r, = 0.876), and moderate intensity PA (r;= 0.860); moderate validity for recreation domain (r, =
0.643) and sitting time (r, = 0.629); and low for vigorous intensity PA (r, = 0.466). Moderate to excellent
reliability was detected between two administration of GPAQ-P, excellent intraclass coefficients for total
PA (ICC = 0.918), work domain (ICC = 0.943), transport domain (ICC = 0.968), recreation domain (ICC =
0.952), and moderate intensity (ICC = 0.956); good ICC for vigorous intensity (ICC = 0.845) and moderate
ICC for sitting time (ICC = 0.704).

Conclusions: Punjabi adaptation of GPAQ in Gurumukhi script has good validity and reliability and it can

be used for physical activity surveillance in Punjabi knowing population.
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Introduction

The research area of Physical activity epidemiology
in the Indian context is still barren. A very few studies
have been accomplished concerning prevalence,
patters and associated factors of physical activity in
the Indian settings.'> ? Physical activity can be assessed
among the populations using two approaches such as

objective methods through the use of Accelerometers,
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Pedometers, Doubly labeled water and heart rate
monitors.> The disadvantages associated with these
methods are that these are relatively expensive and have
less administration feasibility on larger populations.*
Alternatively, self-reporting approach is the most
feasible methods to assess the physical activity levels
in larger populations.> ¢ But low validity and reliability
of the questionnaire is the major limitation of this
approach. Global Physical Activity Questionnaire is one
of the widely used instrument for assessing the physical
activity levels in epidemiological studies.” ® It has been
recommended by the WHO for its STEPwise Approach
to Non-communicable Disease Risk Factor Surveillance
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(STEPS).” Studies using GPAQ on Punjabi population
are scarce.” To the author’s best knowledge, no Punjabi
(Gurumukhi Script) adaptation of the GPAQ is available
yet. Gurumukhi and Shahmukhi (Perso-Arabic) are two
different scripts in which Punjabi is written. Gurumukhi
script is used in Indian Punjab while Shahmukhi (Perso-
Arabic) script is used in Pakistani Punjab.” We have
translated and adapted GPAQ into Gurumukhi script
of Punjabi. The objective of this study was to establish
the reliability and validity of the Punjabi version
(Gurumukhi script) of WHO’s Global Physical Activity
Questionnaire.

Material and Method
Sample

As referred in previous studies, the ratio of 5
subjects per item was considered to finalize the sample.
As GPAQ has a total of 16 items, it was assumed that
a minimum 80 participants would be required for the
study.'® ' Hence, by using the convenience sampling
technique, a sample of 81 participants of age 18 to 64
years were recruited from Guru Nanak Dev University,
Amritsar, Punjab, India. The sample consisted of 43 male
and 39 females. Only those participants were included
who can speak, read and write both Punjabi and English
languages proficiently.

Protocol

Based on the methods adopted by previous similar
studies,'> 13 the original English version of Global
Physical Activity Questionnaire (GPAQ-English) was
translated into the Punjabi language into ‘Gurumukhi’
script by the research team and then evaluated and back
translated by three bilingual experts. Their disagreements
were further discussed and a final consensus was made.
Some more examples were inserted relevant to the local
conditions to make the statements more intelligible to the

respondents. Some terms of which no Punjabi version
was available, were written in their original form in the
Gurumukhi script. However, due consideration was
given to maintain the actual concept of the statements. A
pilot testing was done on a small sample of 20 subjects
to elude any confusion or ambiguity in any of 16 items
of the newly translated questionnaire.

Data collection

The original version and translated version of the
GPAQ were distributed to the participants to fill in on
day one and were instructed to continue their normal
routine for a week ahead. On day eight, participants
were again approached and asked to fill the same Punjabi
version of GPAQ.

Scoring

Ainsworth’s compendium of physical activity was
used to assign the MET values to particular physical
activities.'* For the estimation of energy cost, a value
of 4 METSs to moderate intensity activities and 8 METs
was assigned to vigorous intensity activities. The METs
min/week were computed using the following equation:

Minutes of activity/day X 7 days X MET level
Data Analyses

Descriptive statistics of MET scores derived
from questionnaires were presented as mean, standard
deviation and median. The concurrent validity of the
GPAQ Punjabi version (filled on day 1) against the
GPAQ English version was examined using Spearman’s
coefficient of correlation. Following the guidelines by

1.15 on the selection of test-retest reliability

Koo et a
analysis method, Intra-class correlation (ICC) with 95%
confidence intervals was computed between the scores of
first and second administrations of GPAQ-P. The results

were considered significant at the 0.05 alpha level.
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Findings

Table 1: Descriptive figures of MET scores and sitting hours measured by GPAQ original and GPAQ-P
on first and second administration

Variable

GPAQ (Original Version)

GPAQ-P

(First administration)

GPAQ-P

(Second administration)

Mean SD

Median

Mean

SD

Median

Mean

SD

Median

Work
domain
PA

358.75 724.93

325.86

682.62

422.13

688.77

180

Transport
domain
PA

418.50 721.73

459.63

693.59

524.36

749.63

130

Recreation
domain
PA

168.25 449.98

360.25

602.51

423.88

364.38

170

Moderate
intensity
PA

868 1162.33

290

827.13

891.95

480

911.63

869.88

790

Vigorous
intensity
PA

85.75 301.53

300.36

498.86

446.13

545.68

300

Total PA

945.50 1126.61

400

1146.25

1077.52

970

1370.38

1116.36

1240

Sitting
time
(hours/
day)

8.53 2.82

8.03

2.99

8.40

2.75

GPAQ = Global Physical Activity Questionnaire

GPAQ-P = Global Physical Activity Questionnaire—Punjabi

PA = Physical Activity

SD = Standard deviation
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Table 2: Spearman’s rho between original version of GPAQ and Punjabi (Gurumukhi script) version of

GPAQ

Males (N=43) Females (N=39) Both genders (N=81)
GPAQ-P (MET-min/week)

rg Sig. r Sig. I, Sig.
Work domain PA 0.751 0.001* 0.861 0.001* 0.815 0.001*
Transport domain PA 0.893 0.001* 0.853 0.001* 0.876 0.001*
Recreation domain PA 0.538 0.001* 0.746 0.001* 0.643 0.001*
Moderate intensity PA 0.811 0.001* 0.887 0.001* 0.860 0.001*
Vigorous intensity PA 0.500 0.001* 0.444 0.001* 0.466 0.001*
Total PA 0.843 0.001* 0.910 0.001* 0.877 0.001*
Sitting time 0.491 0.001* 0.744 0.001* 0.629 0.001*

MET = Metabolic equivalent of task

Table 2 demonstrates the results of concurrent
validity of GPAQ-P against the original GPAQ.
Spearman’s correlation of coefficient was run to
examine the correlation between MET scores of different
domains, intensities and total PA alongwith sitting
time hours/day. Analyses revealed good correlation in
all categories and both genders ranging from .466 to
.877 (p<.05). In a combined sample of both genders,
maximum and minimum correlations were found in total

r,= Spearman’s correlation of coefficient

PA (r, - .877) and vigorous PA (r, - .466) respectively.
Meanwhile, high correlations were noticed in Moderate
intensity PA (r,_.86), Work domain PA (r,_.815) and
transport domain PA (r, - .876) with original GPAQ
scores. Low to moderate correlations were observed
in vigorous intensity PA (r, - .466) and recreation
domain PA (r,_.629). The correlation for sitting time
was also acceptable (r, - .629). In this case, scores of
females depicted better correlation (r,_.744) than males
(ry—.491) in sitting time.

Table 3: Reliability of GPAQ-P based on ICC coefficients

ICC (95% Confidence intervals)

GPAQ-P (MET-min/week)

Males Females Overall
Work domain PA 0.917 (0.852-0.954) 0.967 (0.939-0.983) 0.943 (0.912-0.963)
Transport domain PA 0.964 (0.934-980) 0.979 (0.960-0.989) 0.968 (0.968-0.951)

Recreation domain PA 0.905 (0.832-.947)

0.974 (0.952-0.987) 0.952 (0.927-0.969)

Moderate intensity PA 0.952 (0.913-0.974)

0.962 (0.929-0.980) 0.956 (0.932-0.971)

Vigorous intensity PA 0.791 (0.648-0.881)

0.902 (0.821-0.948) 0.845 (0.77-0.898)

Total PA 0.897 (0.819-0.943)

0.944 (0.896-0.971) 0.918 (0.875-0.946)

Sitting time 0.59 (0.357-0.754)

0.782 (0.621-0.936) 0.704 (0.575-0.799)

ICC = Intra class correlation



Table 3 shows the results of reliability analyses of
scores of GPAQ-P. Significant intra class correlations
were detected among all categories of GPAQ-P.
Excellent correlations were observed for work domain
PA (ICC=0.943,CI=0.912 - 0.963), transport domain
PA (ICC = 0.968, CI = 0.951 — 0.979), recreation
domain PA (ICC =0.952, CI1=0.927 — 0.969), moderate
intensity PA (ICC =0.956, CI =0.932 —0.971) and total
PA scores (ICC = 918, CI = 0.875 — 0.946). A slightly
less correlation was found for vigorous intensity PA
(ICC =0.845, CI =0.77 — 0.898) but the correlation was
still high though not excellent. Meanwhile, a moderate
correlation was found for sitting hours (ICC = 0.704, CI
= 0.575 — 0.799). Similar to validity analyses, females
showed better reliability than males in each category.

Discussion

The study was intended to develop a Punjabi
version (Gurumukhi Script) of Global Physical Activity
Questionnaire (GPAQ) which is an official instrument
of WHO for physical activity surveillance in large
population settings. The original version of GPAQ is in
English language and Roman script.” GPAQ is also part
of WHO’s STEPwise approach to non-communicable
disease risk factor surveillance.”> ® The current study
has focused on the Punjabi language of northern India,
in which GPAQ has not been translated yet. In this
regard, taking into consideration the high need for
Punjabi adaptation of GPAQ, a Punjabi translation of
GPAQ was done by utilizing the protocol mentioned in
the material and methods section. The results revealed
significant validity and reliability of the Punjabi version
of GPAQ. Excellent validity was observed in total
PA scores, work domain, transport PA and moderate
intensity scores except for vigorous intensity and
recreation PA that showed low and moderate validity
respectively. Furthermore, females showed higher
correlations than males in terms of validity. Similar
results were observed by Mumu et al.® while validating
GPAQ in Bangladeshi population. Contrarily, another
study on the French version of GPAQ demonstrated
limited though acceptable validity and reliability.!? In
a comprehensive study in nine countries, GPAQ had
shown poor validity and reliability.'¢ In the same study,
sitting time was poorly and insignificantly related to
pedometer data. However, in our study, sitting time was
also found to have acceptable validity and reliability in
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the overall sample. The reason for those poor results
may be that they used the original English version of
GPAQ in those populations whose native language is
not English. The same study has recommended local
adaptations of the instrument to make it more intelligible
to the non-English speakers. Another study on the
Brazilian population observed acceptable reliability but
limited validity.!” Our results showed high reliability in
all PA domains and intensities whereas as reported by
Bull et al.'® work domain has shown higher reliability
than recreation and transport domains in the reliability
studies of Bangladeshi, Chinese, Ethiopian, Indonesian,
South African, Japanese, and Taiwanese versions
of GPAQ. A review of literature led by Matthews'®
reported that the GPAQ has similar validity and
reliability to other physical activity questionnaires such
as the IPAQ, Madras Diabetes Research Foundation-
Physical Activity Questionnaire (MPAQ), Total Energy
Expenditure Questionnaire (TEEQ), etc. In Punjabi
context, International Physical Activity Questionnaire
short form (IPAQ-SF) has been adapted in the Punjabi
language by Shenoy et al.'?
coefficient of 0.994, signifying excellent concurrent
validity of IPAQ-SF Punjabi version. They found
excellent validity for moderate and vigorous intensities.
However, the major limitation of IPAQ-SF is that it does
not measure domain-specific physical activity whereas

They found Spearman’s

GPAQ has the advantage of being short and producing
domain-specific PA data. Although the adapted Punjabi
version of GPAQ has shown good validity and reliability,
refinement is still required to standardize it by using
more rigorous methods.

Limitations

At first, the sample size was small and subjects
were not included from all age groups, socioeconomic
statuses, and both urban and rural populations. Increased
sample size may have produced more truthful results.
Second, the validity was not tested against any objective
measure such as accelerometers, pedometers or heart rate
monitors which provide more accurate data on physical
activity than self-report questionnaires. Third, recall bias
may have its effects on the mindset of subjects.

Suggestions for future research

This is the first attempt to adapt the WHO’s GPAQ
instrument in Punjabi for surveying physical activity in
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larger populations. More studies of this kind with greater
sample size are required to be carried out at local level to
validate the adapted version.

More robust methods for establishing validity such
as accelerometery, pedometery or heart rate monitoring
may be used.

International Physical Activity Questionnaire long
form (IPAQ-LF) is another widely used questionnaire
for population surveys of PA. Concurrent validity of
GPAQ-P against IPAQ-long form may be assessed in a
further study.

Apart from Gurumukhi script, Punjabi is also being
written in ‘Shahmukhi’ (Perso-Arabic) script in Pakistani
Punjab, so a Punjabi translation in ‘Shahmukhi’ (Perso-
Arabic) script is also required to be done.

Conclusion

The Punjabi version of WHO’s GPAQ in Gurumukhi
script has acceptable validity and reliability and can
be used for physical activity surveillance of Punjabi
speaking population. It would be easy to understand
for Punjabi speakers as it is enriched with local and
simplified examples of work, transport and recreation
domains, and PA intensities.
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