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Introduction
Physical activity (PA) provides a broad 
spectrum of benefits related to health, 
including risk reduction for a variety of 
diseases and improvements in functional 
ability.[1,2] PA is effective in preventing as well 
as slowing down numerous lifestyle‑related 
diseases, such as cardiovascular diseases, 
diabetes, and hypertension.[3] PA is 
important for health promotion as well as 
preventing disease and this fact is already 
established,[4,5] but for effective promotion of 
health and PA surveillance and monitoring, 
it is prerequisite to have standardized and 
reliable tools that can be used to precisely 
elaborate population levels and dynamics 
of PA all over the countries.[6,7] In the above 
backdrop, the International Physical Activity 
Questionnaire (IPAQ) was developed to 
obtain and compare data internationally 
on PA related to the health of adults 
(18–65 years).[8] Two different versions of 
the IPAQ have been developed. The short 
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form (SF‑IPAQ) was designed for population 
surveillance of PA behaviors; while the 
long form (LF) was designed to be used in 
research that requires meticulous information 
on different domains of PA, including PA at 
work, household, transportation, leisure, and 
the duration in sedentary activities.[9]

From the initial assessment of the IPAQ 
from almost 12 countries, there has been 
acceptable supporting evidence of validity 
as well as reliability, which were as good 
as other self‑report measures of PA.[8] For 
increasing the utility of IPAQ and to further 
evaluate its psychometrics globally, lots of 
efforts have been made to modify the IPAQ 
in many other countries so as to inculcate 
the cultural aspects in the IPAQ, but most 
of the research in this context were from the 
developed Western part of the world,[6,10,11] 
and those who are non‑English speaking in 
the Indian subcontinent (InS) are left out.

In InS, the psychometric analysis of IPAQ 
have only been evaluated in South India[12] 
and has not been reframed as per the 
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cultural adaptations and predominantly using accelerometers 
only[13] because the major burden of lifestyle diseases is 
predominant in low‑income countries, and the brunt is faced 
not only by the middle class but also by the lower class 
too with a very minimal understanding of evidence‑based 
work that can be utilized for increasing PA, PA continues 
to remain poor,[14‑17] therefore, improving research on PA is 
a top priority in these countries.[18] However, to advance PA 
research in India, it is important to first develop standardized 
measures to be culturally aligned to PA behaviors of people 
in different regions of the country. Because India is the most 
populous country in Asia with multicultural, multiethnic 
multilinguistic origins similar to other Asian countries, it 
is a relevant choice to evaluate the IPAQ for cultural and 
psychometric relevance in this South Asian region.

Recently, a modification of the IPAQ‑SF was conducted 
among adults in India,[12] with good support for test‑retest 
reliability similar to findings in some other studies.[19‑21]

However, because the IPAQ‑SF is not domain specific 
and does not provide context‑specific information on 
PA behavior, it is important to evaluate the IPAQ‑LF for 
relevance in India. Psychometric evaluation of a modified 
version of the IPAQ‑LF in Asian countries can impact 
PA research in the Asian region where the prevalence of 
inactivity related lifestyle disease is on the increase.[18] 
The aim of this study was to investigate the validity and 
reliability of a modified version of the IPAQ‑LF among 
adults in Urdu speaking population of InS.

Methods
Participants

In total, 210 participants from three districts namely 
Anantnag, Baramulla, and Srinagar, which were chosen 
from three zones‑North, South, and Central divisions with 
diverse socioeconomic status and walk ability in Kashmir 
were recruited for the study. However, 12 participants were 
lost to follow‑up in the study and thus were excluded. 
Ethical committee clearance has been sought and approved 
in May 2019.

Study area

Districts Srinagar, Anantnag, and Baramulla as per North, 
South, and Central divisions of Kashmir valley were taken. 
The study population was selected from these 3 districts during 
the study period from July 2018 to December 2018. After line 
listing, the wards as per the 3 districts 148 wards as allocated 
by Census department on the basis of population distribution.

Selection of wards: In the first stage, we recruited 30 wards 
by using probability proportionate to size sampling method.

Selection of households: In the second stage, households 
were selected by using systematic random sampling.

After the investigator introduced him/herself, the person in 
the household was explained the objectives of the study. After 

certain subjects from the household qualified the inclusion 
criteria, one person among them was randomly selected for 
the interview. Written informed consent was taken from the 
person in a household who affirmed to participate in the 
study. Two visits were made to the household to interview the 
respondent in person. Inclusion and exclusion criteria for local 
residents and key informants were according to International 
Physical activity and Environment Network protocol (IPEN‑ 
protocol) for NEWS adaptation and studies conducted in 
Nigeria,[22] China,[23] and Brazil.[24] Eligibility criteria for 
residents included (i) current residents of the Kashmir for 
at least 12 months; (ii) above 18 years of age; (iii) able and 
willing to respond to questions in Urdu; (iv) not suffering 
from any disability that can prevent from independent 
walking; and (v) no visible symptoms/signs of cognitive 
impairment. All the study participants were informed of the 
study protocol and requested to sign informed consent. The 
study synopsis was approved by the Ethical Committee of 
Government Medical College, Srinagar.

Measures

The modified IPAQ—(LF) long form InS version. Several 
cultural modifications were made to the original version to 
reflect the reality in the InS.[3]

Further, post adaptation, the questionnaire was independently 
translated from English language into Urdu by two speakers 
of Urdu language who also spoke English, and who were able 
to read and write in both languages. Among the translators, 
one was familiar with the questionnaire and another one was 
an expert in Urdu. The back‑translated version was checked 
again by the researchers for any discrepancies and to ensure 
that the construct measures by IPAQ had not been lost 
during the adaptation and translation process.

The adapted questionnaire (available in Urdu), viz., InS 
version of the long InSIPAQ‑LF contains 31 questions that 
ask about PA in the past 7 days in terms of frequency (days/
week) and duration (mins/day) The metabollic equivalents 
intensity values used to score the InSIPAQ‑LF questions in 
the current study were 3.3 metabollic equivalents (METs) 
for walking, 8 METs for vigorous activity, and 4 METs for 
moderate activity.[5,9] One MET equals the energy expended, 
while sitting calmly at rest and is equivalent to 3.5 mL/kg/
min of VO2 Max.[25] To assess the test‑retest reliability of 
the In SIPAQ‑LF, participants had to complete all items on 
the study instrument twice, with a gap of 1 week between 
administrations.

Socio demographic characteristics

Data on age, marital status, gender, religion, income, 
educational level, and employment status were elicited 
from the participants.

Anthropometrical and biological parameters

Body weight (calibrated to near 0.5 kg) and height (calibrated 
to nearest 0.1 cm) were measured in light clothing using 
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a digital scale and stadiometer. Body mass index (BMI) 
was calculated as body weight in kilograms divided by the 
square of height in meters (kg/m2). The cut‑off points as 
recommended by the World Health Organization were used 
to create the categories.[26] The construct validity in this 
study was examined by investigating the association from 
the InSIPAQ‑LF with anthropometric indices and systolic 
BP (SBP) and diastolic BP (DBP) measurements, and also 
in part by comparing the variability in the duration of PA 
and sitting, across socio demographic groups. These diverse 
types of validation for PA measures have been also known 
as indirect or construct validity in earlier studies.[6,27]

Data analysis

Descriptives were reported as mean, standard deviation, 
and percentages. Mean differences for the continuous 
variables by gender were examined by independent 
t test and for dichotomous variables by χ2 statistics. 
The reliability analyses were executed by two different 
strategies. First, the two‑way mixed model (single measure) 
intraclass correlation coefficient (ICC) with 95% CI 
between the continuous scores obtained on first and second 
administration of the InSIPAQ‑LF was calculated. The 
ICCs were calculated by gender, socioeconomic status, 
and overall, and their grading was done accordingly.[28] 
Second, the Bland and Altman method was used to assess 
the agreement on scores of PA from the first and second 
administrations.[29] The construct validity was assessed 

using the non‑parametric Spearman correlation coefficients 
(r) to explore the relationship between MET‑min/week 
of PA from the InS IPAQ‑LF, resting blood pressure, and 
BMI. Data were analyzed using SPSS, V.25.0 for Windows 
and the level of significance were set at P < 0.05.

Results
The socio demographic variables of the study participants 
are shown in Table 1. The participants comprised equally 
of women and men, with a mean age of 50.1 ± 15, 3 years 
and BMI of 24.5 ± 3.6 kg/m2.

Reliability

Table 2 shows the test‑retest reliability of the modified 
InSIPAQ‑LF. Overall, reliability coefficients were 
good (ICC >90) for total PA, occupational PA, domestic 
PA, leisure PA, sitting PA, moderate PA, and vigorous 
intensity (very hard) PA. Domestic PA and walking PA 
intensity demonstrated moderate reliability (ICC ranges 
from 0.51 to 0.71). While the reliability coefficients of 
active transportation (ICC = 0.84, 95% CI 0.78 to 0.89), 
and leisure time PA (ICC = 0.93, 95% CI 0.90 to 0.95) were 
substantially higher among men than women, reliability 
coefficients for sitting time PA (ICC = 0.99, 95% 
CI 0.99 to 0.99) were higher among women than men. 
According to the intensity of PA, ICCs ranged between 
0.62 and 0.99, with the lowest value recorded for walking 

Table 1: Descriptive characteristics of the study participants (n=198)
Variables Total sample (n=198) Men (n=109, 55%) Women (n=89, 45%)
Age (years)

Mean(±SD) 50.1±15.3 49.5±15.0 50.9±15.6
Marital Status (n, %) *

Not married 34 (17.2) 23 (21.1) 11 (12.4)
Married 156 (78.8) 86 (78.9) 70 (78.7)
Separated/Divorced 8 (4.0) 0 8 (9.0)

Body Mass Index (kg/m2)
Mean (±SD) 24.5 (3.6) 23.5 (2.9) 25.8 (3.9)

BMI Category (n, %)
Underweight 3 (1.5) 3 (100) 0
Normal weight 91 (46.0) 56 (61.5) 35 (38.5)
Overweight/Obese 104 (52.5) 50 (48.1) 54 (51.9)

Ethnicity
Kashmiri 156 (78.8) 89 (57.1) 67 (42.9)
Gujjar 42 (21.2) 20 (47.6) 22 (52.4)

Educational Level*
<High School 147 (74.2) 75 (51.0) 72 (49.0)
Higher Secondary‑II 14 (7.1) 5 (35.7) 9 (64.3)
>Higher Secondary‑II 37 (18.7) 29 (78.4) 8 (21.6)

Occupation Status (n, %)*
Unemployed 70 (35.4) 8 (11.4) 62 (88.6)
Student 20 (10.1) 13 (65.0) 7 (35.0)
Blue collar 83 (41.9) 69 (83.1) 14 (16.9)
White collar 25 (12.6) 19 (76.0) 6 (24.0)

*Significant difference between samples (P<0.001)
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intensity PA and the highest value for vigorous‑intensity 
(very hard) PA. The socioeconomic status differences 
were observed in the reliability coefficients of the 
modified InS IPAQ‑LF [Table 3]. Nearly all domains 
of PA, reliability coefficients were substantially higher 
among participants with less than high school education 
[ICC from 0.82 (active transport) to 0.98 (sitting activity)] 
compared to those with higher secondary education 
[ICC from 0.76 (leisure PA) to 0.98 (sitting activity)] and 
those with higher than higher secondary education ICC 
from 0.88(active transport) to 0.97 (sitting)].

Figures 1‑3 (Bland‑Altman plots) portray the agreement in 
the scores (mins/week) of total PA, moderate to vigorous 
physical activity, and sitting between the first and second 
administrations of InSIPAQ‑LF. For total PA, the mean 
difference was –79.8 min/week, with wide 95% limits of 
agreement (−174.8 to 15.0 min/week). For MVPA, the mean 
difference was about one and half hours per week (–38.6 min/
week) −121.0 to 43.6, and also demonstrating wide 95% limits 
of agreement (−121.0 to 43.6 min/week). For sitting time, the 
mean difference was small (–29.5 min/week) and the 95% 
limits of agreement ranged from −58.7 to –0.3 min/week.

Table 4 shows the patterns of PA with respect to 
socio demographic subgroups during the first (IPAQ1) 

and second (IPAQ2) administrations of the modified 
InSIPAQ‑LF. Overall and across all stratified variables, 
time spent in PA reported during the second administration 
usually tended to be higher than that reported during the 
first administration. At both time points, men reported 
significantly (P < 0.001) higher mean time (min/week) 
in active transportation than women. However, women 
spent significantly (P < 0.001) more time (min/week) 
in sitting PA than men (IPAQ1 = 5872.1 vs. 5652.0, 
IPAQ2 = 5850.8 vs. 5615.6). Men spent 
significantly (P < 0.001) more time (min/week) in 
walking than women (IPAQ1 = 338.0 vs. 278.5, 
IPAQ2 = 381.7 vs. 334.4).

While participants who were unemployed reported 
statistically significant (P < 0.05) greater time 
(min/week) against students in active transportation 
(IPAQ1 = 214.0 vs. 275.9, IPAQ2 = 230.2 vs. 305.5) and 
sitting PA (IPAQ1 = 6032.0 vs. 5631.2, IPAQ2 = 6007.0 vs. 
5585.1) than those who were unemployed, the unemployed 
reported statistically significant (P < 0.05) higher time 
in walking intensity PA (IPAQ1 = 265.5 vs. 321.4, 
IPAQ2 = 307.0 vs. 371.9) than the students.

While participants who belonged to blue‑collar category 
reported statistically significant (P < 0.05) greater time 

Table 2: Test‑retest reliability according to intraclass correlation for InSIPAQ‑LF, overall and by gender
Total (n=180)

Mean (SD) ICC (95% CI) ICC (95% CI)
Test 1 Test 2 Women (n=90) Men (n=90)

PA Measure (MET x min/week)
Total PA, all domain 6365.5 (3702.9) 6445.3 (3550.8) 0.98 (0.97‑0.98) 0.98 (0.97‑0.98) 0.98 (0.97‑0.98)
Occupation 2974.3 (2003.0) 2998.8 (1987.1) 0.99 (0.99‑0.99) 0.99 (0.99‑0.99) 0.99 (0.99‑0.99)
Active transport 259.2 (106.7) 284.8 (120.1) 0.84 (0.80‑0.88) 0.80 (0.72‑0.87) 0.84 (0.78‑0.89)
Domestic 2959.9 (1992.2) 2985.5 (1895.1) 0.96 (0.95‑0.97) 0.96 (0.94‑0.97) 0.96 (0.95‑0.97)
Leisure 172.0 (160.4) 176.1 (155.8) 0.94 (0.92‑0.95) 0.91 (0.87‑0.94) 0.93 (0.90‑0.95)
Sitting 5750.9 (1361.7) 5721.4 (1394.6) 0.98 (0.98‑0.99) 0.99 (0.99‑0.99) 0.97 (0.97‑0.98)

PA by intensity (MET x min/week)
Walking 311.3 (101.8) 360.0 (137.5) 0.62 (0.52‑0.70) 0.56 (0.40‑0.69) 0.63 (0.50‑0.73)
Moderate 2457.5 (1562.5) 2463 (1502.8) 0.98 (0.97‑0.98) 0.98 (0.97‑0.98) 0.98 (0.97‑0.98)
Vigorous 2195.9 (1900.7) 2207.5 (1860.0) 0.99 (0.99‑0.99) 0.99 (0.99‑0.99) 0.99 (0.99‑0.99)

MET=Metabolic energy turnover, PA=Physical activity

Table 3: Socioeconomic status difference in test‑retest reliability of the InSIPAQ‑LF (n=198)
Socioeconomic Status Overall PA Active transport Occupation PA Leisure PA Domestic PA Sitting
Educational 
qualification

Less than high school 0.98 (0.97‑0.98)** 0.82 (0.76‑0.86)** 0.95 (0.93‑0.96)** 0.93 (0.91‑0.95)** 0.96 (0.94‑0.97) 0.98 (0.97‑0.98)**
Less than HSE 0.94 (0.82‑0.98)** 0.78 (0.44‑0.92)** 0.95 (0.94‑0.98)** 0.76 (0.40‑0.91)** 0.93 (0.80‑0.97)** 0.98 (0.97‑0.99)**
More than HSE 0.95 (0.90‑0.97)** 0.88 (0.79‑0.93)** 0.96 (0.94‑0.98)** 0.93 (0.88‑0.96)** 0.94 (0.88‑0.96)** 0.97 (0.98‑0.99)**

Employment Category
Unemployed 0.98 (0.97‑0.99)** 0.84 (0.76‑0.90)** 0.96 (0.93‑0.97)** 0.76 (0.64‑0.84)** 0.96 (0.94‑0.97)** 0.98 (0.97‑0.99)**
Student 0.97 (0.95‑0.98)** 0.76 (0.65‑0.84)** 0.98 (0.98‑0.99)** 0.92 (0.88‑0.95)** 0.96 (0.93‑0.97)** 0.97 (0.96‑0.98)**
Blue collar 0.93 (0.83‑0.97)** 0.91 (0.79‑0.96)** 0.96 (0.91‑0.98)** 0.92 (0.82‑0.97)** 0.89 (0.75‑0.95)** 0.98 (0.98‑0.99)**
White collar 0.96 (0.91‑0.98)** 0.85 (0.69‑0.93)** 0.98 (0.97‑0.99)** 0.91 (0.81‑0.96) 0.94 (0.88‑0.97)** 0.98 (0.98‑0.99)**

PA=Physical activity, HSE=Higher Secondary Part II,**=P=<0.001
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Construct validity

The correlations between energy expenditure 
(MET‑min/week) according to the modified InSIPAQ‑LF 
and biological measures were found statistically 
significant in the expected direction for all domains 
and intensities of PA [Table 5]. In the full sample, 
total PA was mainly related with BMI (r = –0.33, 
P < 0.001) and SBP (r = −0.36, P < 0.001), while 
occupation PA (r= ‑0.33, P < 0.001) with BMI was 
related with SBP (r = −0.38 P < 0.001), leisure PA with 
BMI (r = −0.39, P < 0.001), and with SBP (r = –0.56, 
P < 0.001). The moderate‑intensity PA was mainly 
related with SBP (r = −0.16, P < 0.05) and DBP 
(r = −0.21, P < 0.01), but vigorous‑intensity PA 
was related with SBP (r = −0.35, P < 0.001). In the 
gender‑based analyses, total PA, occupational PA, 
and sitting time were more consistently related with 
anthropometric and biological variables. The strongest 
r value (−0.53) was found for the relationship between 
sitting PA, walking intensity PA, and SBP for the female 
subgroup. In men, leisure PA significantly related with 
DBP (r = −0.45), BMI (r = −0.32), and SBP (r=−0.61). 
Walking intensity PA (r = −0.57) for SBP and with DBP 
(r= –0.56, P < 0.001). The rho value for the relationship 
between leisure time and BMI was slightly higher in 
women (r = 0.27) than in men (r = 0.32).

Discussion
The findings in this study generally indicated acceptable 
test‑retest reliability and modest construct validity for 
items of the modified IPAQ‑LF among InS adults. 
We found evidence for good reliability with relatively 
higher correlations between the test‑retest for total PA, 
occupational PA, sitting, and vigorous‑intensity activity. 
Our results show that except for active transport and 
walking intensity PA, ICC values for domains of PA were 
consistently above 0.90; a level of reproducibility that has 
been considered acceptably good for IPAQ data.[12,30]

The highest and strongest reliability coefficients (0.99) were 
found for occupational PA as well as vigorous‑intensity 
activity. Perhaps occupational PA was more stable, 
consistent and reproducible over time than other PA domains 
because it is a common and ubiquitous PA behavior in the 
InS. Our finding of higher ICC value for vigorous‑intensity 
PA is consistent with findings of contemporary studies 
that found the reliability of vigorous‑intensity activity to 
be higher than that of moderate‑intensity activity[19,27,30,31]

compared to structured vigorous PAs such as sports and 
exercise, which can be more easily recalled, moderate 
intensity PA is often of low pre‑eminence, incidental, and 
probably may not be easily remembered by people.[32,33] 
Overall, the moderate‑to‑good evidence of reliability found 
for all items indicates that the modified IPAQ‑LF is 
reproducible, internally consistent, and is promising for 
research in InS.

Figure 3: Bland-Altman plot min/week reported in Sitting for the first and second 
administrations of InS IPAQ-LF. Mean difference: −29.5 ± 2 SD=  −58.7 to −0.3

Figure 1: Bland‑Altman plot min/week reported in total physical activity (PA) 
for the first and second administrations of InS IPAQ-LF. Mean difference: 
−79.8±2 SD= −174.8 to 15.0

Figure 2: Bland-Altman plot min/week reported in Moderate to Vigorous 
physical activity (MVPA) for the first and second administrations of InS 
IPAQ-LF. Mean difference: −38.6 ± 2 SD= −121.0 to 43.6

(min/week) against white‑collar category in walking intensity 
PA (IPAQ1 = 450.4 vs. 294.5, IPAQ2 = 508.5 vs. 353.9).



Wani and Nabi: IPAQ for Indian subcontinent

International Journal of Preventive Medicine 2020, 11: 406

Ta
bl

e 
4:

 D
iff

er
en

ce
 in

 ti
m

e 
sp

en
t i

n 
ph

ys
ic

al
 a

ct
iv

ity
 o

ve
ra

ll 
an

d 
by

 g
en

de
r 

an
d 

so
ci

oe
co

no
m

ic
 st

at
us

 su
b 

gr
ou

ps
To

ta
l 

M
ea

n±
SD

G
en

de
r

E
du

ca
tio

n
E

m
pl

oy
m

en
t

M
en

 
M

ea
n±

SD
W

om
en

 
M

ea
n±

SD
LT

H
S 

M
ea

n±
SD

L
H

SE
 

M
ea

n±
SD

M
H

SE
 

M
ea

n±
SD

U
ne

m
pl

oy
ed

 
M

ea
n±

SD
St

ud
en

ts
 

M
ea

n±
SD

B
lu

e 
co

lla
r 

M
ea

n±
SD

W
hi

te
 c

ol
la

r 
M

ea
n±

SD
PA

 b
y 

do
m

ai
n 

(m
in

/w
ee

k)
To

ta
l P

A
, a

ll 
do

m
ai

n
IP

A
Q

1
63

65
.5

 (3
70

2.
9)

68
30

.1
 (3

70
9.

2)
57

96
.5

 (3
63

5.
2)

72
44

.9
 (3

74
5.

5)
47

42
.5

 (1
70

6.
6)

34
85

.8
 (2

09
2.

6)
*

55
87

.5
 (3

80
4.

9)
84

79
.1

 (3
04

8.
9)

37
81

.0
 (1

71
1.

2)
35

94
.3

 (2
46

2.
8)

IP
A

Q
2

64
45

.0
 (3

55
0.

8)
69

17
.9

 (3
55

4.
8)

58
66

.5
 (3

47
8.

6)
72

64
.8

 (3
61

3.
3)

49
93

.0
 (1

64
7.

9)
37

39
.3

 (1
99

4.
6)

55
78

.8
 (3

68
0.

9)
85

37
.9

 (2
86

0.
7)

40
27

.8
 (1

66
0.

7)
38

58
.4

 (2
28

4.
7)

A
ct

iv
e 

tra
ns

po
rt

IP
A

Q
1

25
9.

8 
(1

06
.7

)*
*

28
9.

7 
(1

16
.6

)*
*

22
1.

8 
(7

9.
1)

**
24

6.
2 

(9
5.

5)
**

23
5.

0 
(7

9.
3)

31
9.

7 
(1

35
.8

)*
*

21
4.

0 
(8

1.
1)

*
27

5.
9 

(9
7.

0)
**

34
3.

0 
(1

53
.0

)
26

3.
2 

(1
05

.5
)*

*
IP

A
Q

2
28

4.
8 

(1
20

.1
)

31
5.

0 
(1

28
.7

)
24

7.
7 

(9
7.

2)
26

9.
4 

(1
08

.1
)

25
7.

0 
(1

07
.2

)
35

6.
4 

(1
44

.6
)

23
0.

2 
(9

6.
9)

30
5.

5 
(1

06
.9

)
36

1.
9 

(1
57

.4
)

30
7.

1 
(1

30
.9

)
W

or
k

IP
A

Q
1

29
74

.3
 (2

00
3.

0)
33

98
.7

 (1
99

2.
1)

24
54

.4
 (1

90
1.

3)
34

19
.4

 (2
04

8.
6)

25
67

.5
 (1

43
5.

2)
*

13
59

.7
 (7

99
.4

)*
22

66
.0

 (1
96

8.
3)

43
43

.7
 (1

54
7.

3)
15

75
.0

 (7
71

.3
)

15
30

.7
 (1

18
0.

8)
**

IP
A

Q
2

29
98

.8
 (1

98
7.

1)
34

22
.9

 (1
97

6.
3)

24
79

.4
 (1

88
4.

4)
34

21
.8

 (2
04

0.
3)

26
74

.5
 (1

51
8.

9)
14

40
.8

 (7
91

.8
)

22
58

.3
 (1

91
0.

6)
43

54
.5

 (1
59

1.
6)

16
57

.9
 (7

44
.3

)
16

44
.1

 (1
20

7.
6)

D
om

es
tic

IP
A

Q
1

29
59

.9
 (1

99
2.

2)
29

07
.5

 (2
01

2.
8)

30
24

.1
 (1

97
6.

1)
34

36
.1

 (1
97

7.
2)

17
95

.0
 (1

11
5.

9)
15

08
.7

 (1
34

0.
2)

30
38

.0
 (1

99
1.

4)
36

62
.7

 (1
91

8.
1)

15
13

.7
 (9

44
.2

)
15

65
.2

 (1
55

0.
8)

IP
A

Q
2

29
85

.5
 (1

89
5.

1)
29

43
.7

 (1
92

0.
5)

30
36

.7
 (1

87
3.

0)
34

27
.5

 (1
88

8.
1)

19
06

.0
 (1

07
8.

4)
16

38
.0

 (1
28

7.
7)

30
16

.2
 (1

95
7.

8)
36

77
.6

 (1
77

4.
8)

16
52

.3
 (9

88
.4

)
16

68
.5

 (1
40

5.
9)

Le
is

ur
e

IP
A

Q
1

17
2.

0 
(1

60
.4

)
23

4.
0 

(1
67

.2
)

96
.1

 (1
12

.5
)

14
3.

0 
(1

39
.6

)
14

5.
0 

(8
6.

6)
29

7.
5 

(1
97

.7
)

69
.5

 (5
6.

6)
19

6.
7 

(1
53

.8
)

34
9.

3 
(1

95
.5

)
23

5.
2 

(1
66

.3
)

IP
A

Q
2

17
6.

1 
(1

55
.8

)
23

6.
2 

(1
65

.5
))

10
2.

6 
(1

03
.9

)
14

5.
9 

(1
33

.1
)

15
5.

5 
(1

05
.8

)
30

4.
0 

(1
90

.2
)

74
.1

 (5
6.

9)
20

0.
2 

(1
46

.5
)

35
5.

6 
(1

91
.2

)
23

8.
5 

(1
56

.0
)

Si
tti

ng
IP

A
Q

1
57

50
.9

 (1
36

1.
7)

*
56

52
.0

 (1
31

6.
2)

58
72

.1
 (1

41
3.

5)
*

57
81

.4
 (1

33
8.

3)
61

10
.0

 (2
01

2.
6)

54
94

.0
 (1

13
9.

5)
60

32
.0

 (1
42

2.
8)

*
56

31
.2

 (1
37

0.
2)

48
93

.0
 (8

08
.3

)
60

48
.0

 (1
21

7.
8)

IP
A

Q
2

57
21

.4
 (1

39
4.

6)
56

15
.6

 (1
34

0.
3)

58
50

.8
 (1

45
5.

4)
57

43
.5

 (1
38

1.
5)

61
10

.0
 (2

01
2.

6)
54

86
.4

 (1
15

0.
0)

60
07

.0
 (1

47
5.

4)
55

85
.1

 (1
39

8.
1)

48
86

.0
 (8

19
.6

)
60

42
.4

 (1
22

6.
2)

PA
 b

y 
in

te
ns

ity
 m

in
/w

ee
k)

W
al

ki
ng

IP
A

Q
1

31
1.

3 
(1

01
.8

)*
*

33
8.

0 
(9

8.
2)

**
27

8.
5 

(9
6.

9)
**

29
4.

1 
(9

4.
1)

**
33

0.
0 

(6
9.

6)
37

2.
5 

(1
17

.8
)*

*
26

5.
5 

(9
5.

0)
**

32
1.

4 
(8

7.
1)

**
45

0.
4 

(8
9.

8)
*

29
4.

5 
(6

2.
5)

*
IP

A
Q

2
36

0.
5 

(1
37

.5
)

38
1.

7 
(1

41
.3

)
33

4.
4 

(1
28

.6
)

33
9.

8 
(1

26
.5

)
38

6.
0 

(1
34

.6
)

43
3.

0 
(1

56
.7

)
30

7.
0 

(1
22

.0
)

37
1.

9 
(1

26
.6

)
50

8.
5 

(1
34

.3
)

35
3.

9 
(1

27
.2

)
M

od
er

at
e

IP
A

Q
1

24
57

.7
 (1

50
2.

8)
26

59
.4

 (1
61

5.
5)

22
10

.2
 (1

46
6.

3)
28

33
.4

 (1
56

6.
5)

18
60

.0
 (5

36
.4

)*
11

90
.1

 (9
68

.2
)

20
40

.5
 (1

55
7.

0)
34

27
.6

 (1
22

4.
6)

11
67

.6
 (6

41
.3

)*
14

36
.4

 (1
17

6.
7)

IP
A

Q
2

24
63

.7
 (1

50
2.

8)
26

62
.8

 (1
56

1.
9)

22
19

.9
 (1

39
7.

3)
28

06
.9

 (1
51

4.
1)

20
16

.5
 (6

47
.1

)
12

69
.4

 (9
40

.3
)

20
12

.9
 (1

46
4.

7)
34

13
.8

 (1
19

7.
6)

12
76

.1
 (6

17
.9

)
15

21
.8

 (1
16

2.
5)

V
ig

or
ou

s
IP

A
Q

1
21

95
.9

 (1
90

0.
7)

26
09

.2
 (1

86
3.

2)
16

89
.8

 (1
83

2.
0)

26
17

.1
 (1

95
7.

4)
13

00
.0

 (1
07

7.
0)

86
1.

7 
(9

72
.3

)*
16

81
.0

 (1
79

0.
6)

33
21

.6
 (1

74
9.

1)
11

32
.2

 (9
85

.3
)

75
1.

8 
(9

71
.0

)*
IP

A
Q

2
22

07
.5

 (1
86

0.
0)

26
19

.3
 (1

82
2.

5)
17

03
.2

 (1
78

9.
3)

26
18

.5
 (1

92
1.

6)
13

24
.0

 (1
01

9.
1)

90
9.

0 
(9

25
.1

)
16

84
.1

 (1
75

6.
8)

33
20

.3
 (1

70
8.

5)
11

53
.2

 (9
30

.5
)

82
2.

3 
(9

27
.7

)
*P

= 
<0

.0
5,

 *
*P

<0
.0

01
, P

A
=p

hy
si

ca
l a

ct
iv

ity
, L

TH
S=

Le
ss

 th
an

 h
ig

h 
sc

ho
ol

, L
H

SE
=L

es
s t

ha
n 

hi
gh

er
 se

co
nd

ar
y,

 G
H

SE
=M

or
e 

th
an

 h
ig

he
r s

ec
on

da
ry



Wani and Nabi: IPAQ for Indian subcontinent

International Journal of Preventive Medicine 2020, 11: 40 7

The large differences in PA scores between the two 
administrations would indicate that at least one of the two 
measurements is not accurate. However, similar to the 
finding of a Mexican study,[34] scores on the InSIPAQ‑LF 
were consistently higher during the second administration 
of the questionnaire than the first administration. Because 
the acceptability with the IPAQ questions may improvise 
with multiple exposures to the questionnaire, it is possible 
that participants in our study might have over‑reported 
their PA levels during the second administration of the InS 
IPAQ‑LF. These kind of findings may have implications 
for the utility of IPAQ for surveillance. In general, owing 
to the issues of social desirability phenomenon and 
over‑reporting of PA that has been associated with the 
IPAQ,[35,36] it may be necessary to start considering the 
need for multiple measurements when using the IPAQ 
for evaluating PA, especially in developing InS countries. 
However, patterns of PA as measured by the modified 
IPAQ‑LF during both administrations were consistently 
similar, and both administrations were able to discriminate 
PA in the anticipated direction between subgroups of our 
sample.

In the absence of specific criteria and standards for 
evaluating an absolute estimate of PA, the consistency 
of items on IPAQ with variables known to be related to 
PA, such as blood pressure, heart rate, BMI, indicators of 
lipid and glucose metabolism, and fitness index have been 
used as important construct validity measures.[6,19,20] In 
the present study, the correlations of the PA domains and 
intensities with biological and anthropometric variables 
were mostly significant in the expected direction, but 
they were low, suggesting slight evidence of the construct 
validity for the modified IPAQ‑LF in InS. However, 
observed correlations were comparable with the values in 
other studies that have evaluated the IPAQ‑LF.[6,8] Because 
better validity coefficients have been reported for other 
PA measures above those of the IPAQ,[35,37] with the 
present InS finding, it is possible that the IPAQ‑LF only 

has modest evidence of construct validity. However, our 
findings on the relationships between PA and biological 
and anthropometric variables should be interpreted in the 
light of an important caution. Because hypertensive and 
obese people may get oriented to exercise,[5] cross‑sectional 
associations of PA, and BMI or SBP/DBP could also occur 
in the opposite direction and may not be that relevant as 
the indicators of construct validity of PA measures.

Strengths and limitations

The strength of this study is the systematic adaptation 
and tailoring of items on the IPAQ‑LF to reflect the 
common PA behaviors of people in InS. This is the first 
study in Indo‑Pak culture country to explore the cultural 
adaptation and translation of the IPAQ‑LF, and its findings 
demonstrated the feasibility of using the IPAQ‑LF to 
reliably collect PA data in a diverse segment of the InS 
population. In addition, this study is also very critical in 
understanding the studies of ecological models of health 
behaviors that emphasize the significance of multiple 
levels of influence on health behaviors including PA.[22,38,39] 
However, built environment characteristics are expected to 
be strongly related to specific PA types rather than overall 
PA.[40,41]

However, the findings of this study should be interpreted 
in the light of some important limitations. Direct 
comparison of our validity findings with previous studies 
should be made with caution because unlike in our study 
the accelerometer or PA diary was utilized as a common 
objective standard to validate the IPAQ in the most of the 
studies[6,8,20,27] The choice and availability of appropriate 
criterion measures are particular issues of concern for the 
validation of PA questionnaires in low‑income countries of 
Africa.[8,42,43]

One more limitation of the study is the use of 
non‑probability sampling technique. The study finding may 
have limited generalizability to other samples of InS that 
have different characteristics from this sample.[44]

Table 5: Construct validity of IPAQ LF for Indian Subcontinent Population: Spearman correlations between energy 
expenditure (METx min/week) from IPAQ‑LF and anthropometric and biological variables (n=198)

METxmin/week Overall (n=198) Female (n=89) Male (n=109)
BMI DBP SBP BMI DBP SBP BMI DBP SBP

PA domains
Total PA ‑0.33*** ‑0.16** ‑0.36*** ‑0.28*** ‑0.20 ‑0.48*** ‑0.30*** ‑0.14 ‑0.20**
Occupation PA ‑0.33*** ‑0.10 ‑0.38*** ‑0.21** ‑0.02 ‑0.48*** ‑0.29*** ‑0.16 ‑0.24**
Active transport PA ‑0.27*** ‑0.25** ‑0.26*** ‑0.11 ‑0.08 ‑0.05 ‑0.28*** ‑0.42*** ‑0.38***
Domestic PA ‑0.24*** ‑0.17* ‑0.24*** ‑0.28*** ‑0.35*** ‑0.43*** ‑0.25*** ‑0.41 ‑0.07
Leisure PA ‑0.39*** ‑0.22** ‑0.53*** ‑0.27* ‑0.06 ‑0.43*** ‑0.32*** ‑0.45*** ‑0.61***
Sitting 0.26*** 0.30 0.49 0.38** 0.21** 0.53*** 0.18 0.38 0.45***

PA intensity
Walking ‑0.50*** ‑0.38** ‑0.56*** ‑0.48** ‑0.23** ‑0.53*** ‑0.47*** ‑0.56*** ‑0.57***
Moderate ‑0.27*** ‑0.10 ‑0.35*** ‑0.23* ‑0.13 ‑0.51*** ‑0.23*** ‑0.09 ‑0.20**
Vigorous ‑0.34*** ‑0.09 ‑0.33*** ‑0.23* ‑0.01 ‑0.38*** ‑0.32*** ‑0.14 ‑0.20***

***P= <0.001, **P= <0.05, BMI=Body Mass Index, SBP=Systolic Blood Pressure, DBP=Diastolic Blood Pressure
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Conclusions
Our study suggests that the InSIPAQ‑LF demonstrated 
sufficient supporting evidence of test‑retest reliability and 
may be valid for assessing context specific PA behaviors 
of adults in InS. Adaptation and criterion evaluation of the 
IPAQ‑LF in other Asian countries could further contribute 
to our understanding of the impact of multiple levels of 
influence on PA behaviors of people in the InS region.
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