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Validity and reliability of the International 
Physical Activity Questionnaire among 
adults in Mexico

Catalina Medina,1 Simón Barquera,2 and Ian Janssen1

Objective. To determine the test-retest reliability and validity of the Spanish version of the 
short-form International Physical Activity Questionnaire (IPAQ) among adults in Mexico.
Methods. This was a cross-sectional study of a convenience sample of 267 adult factory 
workers in Mexico City. Participants were 19–68 years of age; 48% were female. Participants 
wore an accelerometer for 9 consecutive days and were administered the Spanish version of the 
short form IPAQ on two occasions (IPAQ1 and IPAQ2, separated by 9 days). The relation and 
differences between moderate-to-vigorous physical activity (MVPA) measures obtained from 
IPAQ1, IPAQ2, and the accelerometer were determined using correlations, linear regression, 
and paired t-tests. 
Results. IPAQ1 and IPAQ2 measures of MVPA were significantly correlated to each other 
(r = 0.55, P < 0.01). However, MVPA was 44 ± 408 minutes/week lower in IPAQ1 than in 
IPAQ2, although this difference did not reach statistical significance (P = 0.08). The (min/
week) measures from IPAQ1 and IPAQ2 were only modestly correlated with the accelerometer 
measures (r = 0.26 and r = 0.31, P < 0.01), and by comparison to accelerometer measures, 
MVPA values were higher when based on IPAQ1 (174 ± 357 min/week, P < 0.01) than for 
IPAQ2 (135 ± 360 min/week, P < 0.01). The percentage of participants who were classified 
as physically inactive according to the World Health Organization guidelines was 18.0% in 
IPAQ1, 25.1% in IPAQ2, and 28.2% based on the accelerometer.
Conclusions. Similar to what has been observed in other populations, the short form IPAQ 
has a modest reliability and poor validity for assessing MVPA among Mexican adults.

Motor activity; questionnaires; self report; measurement equipment; Mexico.

abstract

Key words

Physical inactivity is an important 
public health issue and is the seventh 
most prevalent risk factor for cardiovas-
cular disease globally (1, 2). In addition 
to cardiovascular disease, physical inac-
tivity is a leading risk factor for prema-

ture mortality, type 2 diabetes, osteopo-
rosis, and certain types of cancer (3, 4). 
According to the World Health Organi-
zation (WHO), in developing countries 
such as Mexico, almost half of the adult 
population does not accumulate enough 
physical activity for health benefits (2, 5).

Because of its importance to chronic 
disease prevention, physical activity is 
a key behavioral risk factor that is mea-
sured in most general health surveys 
(3, 6, 7). Questionnaires are the most 

practical and economically feasible tool 
researchers can use to measure physical 
activity in large population-based stud-
ies (8–11), and there are several physi-
cal activity questionnaires available (9, 
12–15). One of the most commonly ap-
plied is the International Physical Activ-
ity Questionnaire (IPAQ), developed in 
1996 as an instrument for use in adults 
across diverse countries and populations 
(16). The IPAQ can be used to assess 
activities of different intensities and sed-
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entary behaviors during work, transpor-
tation, and leisure-time. 

Currently, the IPAQ is used for sur-
veillance purposes in several countries 
(16–18). The reliability and validity of the 
short form IPAQ has been tested in more 
than 12 countries (16–25). Across these 
countries, the pooled correlation of re-
peated moderate-to-vigorous physical ac-
tivity (MVPA) measures obtained by the 
IPAQ is 0.76; and the pooled correlation 
between MVPA measures obtained by 
the IPAQ and accelerometer is 0.30 (16).

The reliability and validity of the 
IPAQ and other physical activity ques-
tionnaires for Mexico was previously 
unknown, though there had been studies 
in similar areas, such as southern Cali-
fornia, Guatemala, and Brazil (16). These 
study results indicated a poor validity 
(i.e., r < 0.13 when compared to accel-
erometer) and a modest reliability (i.e.,  
r ≥ 0.25 between multiple IPAQ surveys). 
Nonetheless, Mexico has its own distinct 
culture and geography, so these findings 
may not have applied. Therefore, the 
purpose of this study was to determine 
the test-retest reliability and validity of 
the IPAQ among Mexican adults.

MATERIALS AND METHODS

Design and participants

This was a cross-sectional study con-
ducted in 2011 with participants who 
were employed at a factory in Mexico 
City. The study collected data on 272 
Mexican men and women, 18–69 years of 
age, who were full- or part-time employ-
ees at the factory and held a variety of oc-
cupational positions (e.g., administrative 
assistants, executives, factory workers, 
janitorial staff, security guards, etc.). The 
convenience sample numbered 267 after 
five potential participants were excluded 
by either a severe physical disability (that 
prohibited activity) or incomplete ques-
tionnaire/accelerometer data. All partici-
pants provided their informed consent 
prior to participating. The National Pub-
lic Health Institute Ethics Review Board 
of Mexico approved the study.

Procedures

Participants visited the factory’s clinic 
twice. During the first visit, trained staff 
collected anthropometric data. Weight 
and height were measured to the nearest 
0.1 kg and 0.1 cm, and body mass index 

(BMI) was calculated as kg/m2. Waist 
circumference was measured using fi-
berglass tape to the nearest 0.1 cm at the 
midpoint between the iliac crest and the 
lower rib. 

During the first clinic visit, partici-
pants answered the short form version of 
the Spanish IPAQ and received an accel-
erometer. They were instructed on accel-
erometer placement and asked to wear it 
using an elastic belt at all times (except 
in the water) for the following 9 days. 
They were also given a daily log to track 
when the accelerometer was removed 
and an illustrated instruction pamphlet 
on how to wear the accelerometer, along 
with frequently asked questions and 
support contacts. Accelerometers were 
initialized to start recording at midnight. 
Nine days after their initial clinic visit, 
participants returned the accelerometers 
to the clinic, and at that point a second 
IPAQ was administered.

IPAQ

The IPAQ was developed by an in-
ternational group of experts to estimate 
physical activity patterns of populations 
from different countries and sociocul-
tural contexts (16). The questionnaire 
was already translated into Spanish and 
had been used previously by other Latin 
American populations (26). The short 
form IPAQ contains nine items that can 
estimate the time spent in MVPA in at 
least 10 minute bouts over 7 days. In 
this study, the IPAQ was administered 
in face-to-face interviews during the two 
clinic visits. It took approximately 8–10 
minutes to complete each IPAQ. 

The IPAQ questionnaire data was 
cleaned in accordance with IPAQ pro-
tocol (27), such that: (a) physical activity 
duration data collected in hours was 
converted into minutes, (b) results re-
ported as a weekly frequency were con-
verted into an average daily time, and (c) 
“do not know,” “refused,” or “missing 
data” for duration or frequency were 
removed from the analysis. Truncation 
was performed for all daily duration 
values exceeding 180 minutes. Based 
on the reported time spent in moder-
ate (including walking) and vigorous 
physical activity weighted by two, par-
ticipants were categorized as being ac-
tive (≥ 300 min/wk), moderately active 
(150–299 min/wk), or inactive (< 150 
min/wk)—according to WHO physical 
activity guidelines (28).

Actical® accelerometer 

The Actical® (Mini Mitter Company, 
Bend, Oregon, United States) is an omni-
directional sensor that measures physi-
cal activity by acceleration in multiple 
directions in the range of 0.35–3.5 Hz. 
The activity counts are summarized over 
1-minute periods of time or “epochs.”  
After the accelerometer data were col-
lected, they were downloaded and in-
spected using the manufacturer’s soft-
ware, Actical V2.12. The accelerometer 
data were then cleaned and managed 
using the Personal Activity and Loca-
tion Measurement System (University of 
California, San Diego, California, United 
States) and IBM SPSS Statistics software, 
version 20 (SPSS Inc., an IBM company, 
Chicago, Illinois, United States). All pe-
riods of 60 or more consecutive minutes 
with zero epoch counts were removed 
prior to calculating wear time for a given 
day (29). A valid wear day was defined 
as at least 10 hours of wear time (30). 
Only 12% of the days collected in the 
entire sample did not meet the 10-hour 
wear time criteria, and these days were 
removed from the dataset. Of the 267 
participants, 262 (98%) had at least four 
valid wear days (31), and 227 had at least 
seven (85%).

Established cut-points were used for 
each epoch (minute of physical activity 
data) to determine if the participant was 
engaged in activity of moderate (3.0–5.9 
(metabolic equivalents [METs], 1535–
3961 accelerometer counts) or vigorous 
intensity (≥ 6 METs, ≥ 3 962 accelerometer 
counts) (30). Because the IPAQ assessed 
MVPA accumulated in bouts of at least 
10 minutes, all moderate and vigorous 
intensity minutes that occurred in at least 
10 consecutive minutes (with a 2-minute 
allowance below the 1 535 epoch cut-
point per 10-minute bout) were summed 
for each valid day and averaged to deter-
mined weekly moderate, vigorous, and 
MVPA values. As with the IPAQ data, 
participants were subsequently catego-
rized as being active, moderately active, 
or inactive according to the WHO physi-
cal activity guidelines (28).

Statistical analysis

Simple descriptive statistics (means, 
interquartile ranges, 95% confidence in-
tervals [95%CI]) were used to describe 
the sample. Skewness and kurtosis were 
used to test normality, and variables that 
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were not normally distributed were loga-
rithmically transformed prior to subse-
quent analyses. For the reliability analy-
ses, mean differences in physical activity 
between IPAQ1 and IPAQ2 were exam-
ined using paired Student’s t-tests. Intra-
class correlation coefficients were used 
to determine the correlation between the 
IPAQ1 and IPAQ2 measures. For the va-
lidity analyses, paired t-tests were used 
to compare the means of the IPAQ and 
accelerometer measures. Pearson’s cor-
relation coefficients were used to assess 
the strength of the relationship between 
the IPAQ and accelerometer measures, 
and multiple linear regression analyses 
were used to assess the association be-
tween them after adjusting for sex, age, 
and BMI. The intercepts and slopes of 
the regression lines and their associated 
95%CI were examined to see if the values 
were different from 0 and 1, respectively. 

Finally, the sensitivity and specific-
ity of adhering to the WHO physical 
activity guidelines based on IPAQ1 and 
IPAQ2, with accelerometer measures as 
the gold standard, were calculated. Sen-
sitivity referred to the ability of the IPAQ 
to correctly identify the percentage of 
active, moderately active, and inactive 
individuals, based on the accelerometer 
values. Specificity referred to the ability 
of the IPAQ to correctly identify the per-
centage of non-active, non-moderately 
active, and non-inactive individuals.

RESULTS

Descriptive characteristics

Characteristics of the sample are pre-
sented in Table 1. Of the 272 participants, 
267 answered the IPAQ on both occa-
sions and 262 had valid accelerometry 
data. The mean age was 36.7 years ± 10  
(range = 19–68 years), and 138 (51.7%) 
were male. The mean BMI was 26.9 kg/m2  

± 4.1 with 46.6% classified as overweight 
(18.5–24.9 kg/m2) and 19.7% as obese 
(≥30 kg/m2). 

Reliability

The mean and median minutes per 
week for the physical activity variables are 
presented in Table 2. On average, partici-
pants reported a higher MVPA on IPAQ1 
(402 ± 369 min/week) than on IPAQ2 (359 
± 359 min/week), although this differ-
ence did not reach statistical significance 
(P = 0.08). The mean difference between 
IPAQ1 and IPAQ2 MVPA measures was 
44 ± 408 min/week, with an interquartile 
range of -100–170 min/week (Table 3). The 
differences between IPAQ1 and IPAQ2 
measures were more pronounced among 
women than among men (64 ± 376 vs. 24 
± 438 min/week) and among those ≤ 40 
years of age than among those > 40 years 
(57 ± 423 vs. 20 ± 379 min/week). 

Table 4 provides the intraclass cor-
relation coefficients for the MVPA data 
obtained from the two IPAQ surveys. 
Independent of physical activity inten-
sity, gender, and age, the IPAQ1 physi-
cal activity measures were significantly 
(P < 0.01) related to the IPAQ2 physical 
activity measures with r values ranging 
from 0.31–0.57.

The distribution of participants across 
the three physical activity groups was 
different in IPAQ1 and IPAQ2 (P < 0.01), 
with fewer men and women being cat-
egorized into the more active categories 
in IPAQ2 (Table 5). Based on IPAQ1, 
18.0% were inactive, 24.0% were moder-
ately active, and 58.1% were active. The 
corresponding values for IPAQ2 were 
25.1%, 26.2%, and 48.7%, respectively. 

Validity

Compared to the accelerometer mea-
sures, the MVPA values were 174 ± 357 

min/week higher based on IPAQ1 and 
135 ± 360 min/week higher based on 
IPAQ2 (P < 0.01). These differences are 
further described in Table 3 according 
to physical activity intensity, gender, 
and age. 

Within the total sample, the corre-
lation between the accelerometer and 
questionnaire measures of MVPA were 
r = 0.26 for IPAQ1, and r = 0.31 for 
IPAQ2. Similar correlations were ob-
served among men and women, and 
among those ≤40 years of age and those 
>40 years (Table 4). 

In multiple regression analysis, IPAQ1 
and IPAQ2 MVPA measures were as-
sociated with accelerometer measures 
after controlling for age, gender, and 
BMI. As shown in Figure 1, when IPAQ1 
and IPAQ2 values of MVPA were used 
to predict accelerometer measures, the 
intercept of the regression line was > 0 
(intercept = 1.38–1.14, P < 0.01) and 
the slope was < 1 (slope = 0.49 to 0.53, 
P < 0.01). This indicates that participants 
with low MVPA levels over-reported 
their MVPA in IPAQ1 and IPAQ2 rela-
tive to the accelerometer measures, with 
the level of over-reporting diminish-
ing as MVPA levels increased such that 
the regression line and line of identity 
crossed at 323 min/week for IPAQ1 and 
295 min/week for IPAQ2.

The distribution of participants across 
the three physical activity groups was dif-
ferent when based on IPAQ rather than 
on accelerometer measures (P < 0.01),  
with fewer participants being categorized 
into the more active categories with the 
accelerometer measures (Table 5). Based 
on the accelerometer, 28.2% of the par-
ticipants were inactive as compared to 
18.0% for IPAQ1 and 25.1% for IPAQ2. 
The sensitivity of IPAQ1 to capture ac-
tive, moderately active, and inactive indi-
viduals was 70.1%, 23.4%, and 18.9%. The 
corresponding specificity values were 

TABLE 1. Characteristics of participants in a study on the validity and reliability of the International Physical Activity Questionnaire among adults, 
Mexico, 2011

Total
(n = 267)

Males
(No. = 138)

Females
(No. = 129)

≤ 40 years
(No. = 172)

> 40 years
(No. = 95)

Mean SDa Mean SD Mean SD Mean SD Mean SD

Age (years) 36.7 10.0 36.4 10.0 37.2 10.0 30.6  6.0 47.9  6.0
Weight (kg) 70.9 13.2 76.1 12.0 64.8 11.5 69.7 13.2 73.1 12.8
Height (m) 1.62  0.1 1.68  0.1 1.55  0.1 1.63 0.09 1.60  0.1
Body mass index (kg/m2) 26.9  4.1 27.1  3.6 26.9  4.6 26.1  3.8 28.4  4.3
Waist circumference (cm) 89.6 10.9 92.7  9.7 86.4 11.3 86.9 10.2 94.4 10.6

a Standard deviation.
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TABLE 2. Mean and median for moderate, vigorous, and moderate-to-vigorous physical activity levels (minutes per week) as measured by the 
International Physical Activity Questionnaire (administered twice: IPAQ1, IPAQ2) and the accelerometer, among adults (n = 267), Mexico, 2011

Total Males Females ≤ 40 years of age > 40 years of age

Mean 
(SD)a

Median 
(IQR)b

Mean
(SD)

Median 
(IQR)

Mean
(SD)

Median 
(IQR)

Mean
(SD)

Median 
(IQR)

Mean
(SD)

Median 
(IQR)

IPAQ1
Moderate PAc 311 

(326)
210

(90-420)
323

(340)
210

(89–428)
300

(313)
210

(98–410)
322

(345)
210

(81–420)
292

(290)
198

(101–386)
Vigorous PA 91

(162)
30

(0–120)
118

(154)
60

(0–60)
62

(166)
0

(0,65)
105

(174)
50

(0–150)
65

(136)
0

(0–90)
MVPAd 402

(369)
300

(150–510)
441

(385)
333

(170–548)
361

(349)
280

(128–443)
427
(35)

335
(160–540)

357
(348)

257
(150–427)

IPAQ2
Moderate PA 286

(310)
190

(90–330)
312

(356)
195

(90–333)
258

(251)
180

(85–340)
290

(321)
180

(90–330)
279

(292)
200

(85–340)
Vigorous PA 73

(152)
10

(0–80)
104

(187)
43

(0–120)
39

(92)
0

(0–40)
80

(151)
20

(0–90)
59

(154)
0

(0–60)
MVPA 359 

(359)
250

(120–430)
416

(423)
280

(140–453)
297

(263)
240

(100–385)
370

(372)
270

(120–450)
337

(336)
240

(130–415)
Accelerometer 

Moderate PA 197
(112)

178
(114–257)

224
(120)

200
(138–285)

171
(96)

157
(90–242)

208
(57)

189
(123–273)

176
(96)

173
(96–239)

Vigorous PA 28
(50)

11
(1–32)

40
(64)

19
(5–49)

15
(26)

5
(0–18)

31
(57)

12
(2–33)

22
(35)

6
(0–26)

MVPA 226
(140)

197
(126–287)

264
(157)

237
(156–337)

186
(107)

170
(101–264)

239
(151)

209
(136–306)

197
(113)

187
(101–263)

a Standard deviation.
b Interquartile range.
c Physical activity.
d Moderate-to-vigorous physical activity.

TABLE 3. Differences in mean and median for moderate, vigorous, and moderate-to-vigorous physical activity (minutes per week) as measured by 
the International Physical Activity Questionnaire (administered twice: IPAQ1, IPAQ2) versus the accelerometer, among adults (n = 267), Mexico, 
2011

Total Males Females ≤ 40 years > 40 years

Mean
(SD)a

Median
(IQR)b

Mean
(SD)

Median
(IQR)

Mean
(SD)

Median
(IQR)

Mean
(SD)

Median
(IQR)

Mean
(SD)

Median
(IQR)

IPAQ1 vs. IPAQ2
Moderate PAc 25

(376)
10

(105–150)
11

(400)
3

(–120–146)
41

(348)
15

(–105–155)
31

(396) 
7.5

(–123–154)
14

(337) 
15

(–65–130)
Vigorous PA 18

(168)
0

(0–60)
14

(183)
13

(–23–75)
23

(151)
0

(0–5)
25

(176) 
0

(–11–64)
6.2

(152)
0

(0–20)
MVPAd 44

(408)
20

(–100–170)
24

(438)
20

(–100–181)
64

(376)
20

(–108–175)
57

(423) 
20

(–104–209)
20

(379) 
20

(–70–155)
IPAQ1 vs. accelerometer

Moderate PA 110
(312)

21
(–98–213)

90
(308)

–1
(–112–177)

131
(316)

61
(–73–239)

112
(335)

4
(–117–240)

107
(267)

49
(–62–173)

Vigorous PA 64
(158)

6
(–6–88)

79
(154)

40
(–5–112)

47
(161)

0
(–8–40)

75
(171)

17
(–6–108)

43
(130)

0
(–7–63)

MVPA 174
(357)

93
(–59–281)

170
(362)

78
(–61–272)

178
(354)

97
(–53–289)

187
(375)

98
(–74–328)

150
(324)

68
(–34–250)

IPAQ2 vs. accelerometer
Moderate PA 90

(309)
6

(–103–174)
90

(356)
–22

(–117–163)
89

(252)
17

(–87–177)
83

(317)
–2

(–115–175)
103

(294)
26

(–63–183)
Vigorous PA 45

(151)
0

(–11–60)
65

(191)
9

(–14–79)
24

(88)
0

(–8–21)
51

(149)
0

(–11–74)
35

(156)
0

(–13–29)
MVPA 135

(360)
37

(–99–112)
156

(433)
30

(–108–207)
113

(261)
44

(–76–221)
133

(369)
36

(–107–232)
138

(343)
48

(–56–202)

a Standard deviation.
b Interquartile range.
c Physical activity.
d Moderate-to-vigorous physical activity.
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47.0%, 75.4%, and 82.4%. Table 5 provides 
the sensitivity and specificity values for 
IPAQ2. 

DISCUSSION

The purpose of this study was to 
determine the test-retest reliability and 
validity of the short form IPAQ among 
Mexican adults. Key findings are that 
MVPA measures obtained from two 
IPAQ surveys are only modestly corre-
lated (r = 0.55), and the values obtained 
from the second survey tended to be 
lower than those obtained from the first. 
Moreover, IPAQ measures of MVPA 
were poorly correlated (r = 0.26–0.31) 
and considerably higher (402 ± 369–359 
± 359 min/week) than those obtained 
by accelerometer. The specificity to cor-
rectly classify participants as inactive 
was acceptable (> 70%), whereas the 
sensitivity was low (< 30%).

The observation made by this study, 
that the MVPA values reported on two 
IPAQ surveys administered approxi-
mately 1 week apart are only modestly 
correlated (r = 0.55), is consistent with 

observations made by other authors who 
studied participants in a variety of set-
tings and countries (16–19, 23, 24, 32–38). 
This result could be explained by the 
true differences in the MVPA levels from 
week to week (39), overestimation of the 
true MVPA due to an incorrect percep-
tion of activity, misinterpretation of the 
questions that led to measurement error 
in both IPAQ surveys (39), and/or the 
inability to correctly recall all activities 
performed when completing the surveys 
(39, 40).

The amount of MVPA reported on 
IPAQ2 was 12% lower than that re-
ported on IPAQ1, and the prevalence of 
those in the active group decreased from 
58.1% to 48.7%. Others have reported 
similar findings (41). It is possible that 
participants learned about MVPA when 
completing IPAQ1, and were sub-
sequently more aware of and better 
able to report their MVPA for IPAQ2.  
These results suggest that caution 
should be used when classifying physi-
cal activity based on a single IPAQ, as 
is common practice in most large health 
surveys.

Although statistically significant, the 
correlations between the IPAQ and ac-
celerometer MVPA measures were poor 
(r ~ 0.30). This result is consistent with 
the correlation (r = 0.31) reported by 
several authors based on their IPAQ 
validity studies conducted with 2 721 
adults from 12 countries (16 –18, 35). In 
addition to being poorly correlated to 
the objective measures, the IPAQ MVPA 
measures were considerably higher (78% 
for IPAQ1, 59% for IPAQ2) than the 
accelerometer MVPA measures. This 
finding supports the well-documented 
observation that the IPAQ and other 
physical activity questionnaires overes-
timate physical activity (16, 18, 21, 35, 
42, 43). Reasons that can explain these 
results include individuals over-perceiv-
ing (and subsequently over-reporting) 
MVPA, a social desirability bias, and 
the fact that accelerometers do not fully 
capture aspects of physical activity that 
are not step based/involve only upper-
body movements. Indeed, carrying extra 
weight was one of the main activities 
performed by study participants in the 
factory, and this type of activity could 
not have been accurately captured by the 
accelerometers. 

These study finding have important 
implications for the way physical ac-
tivity is being measured and reported 
among the population in Mexico. 
The recently completed Mexican Na-
tional Health and Nutrition Survey 
 (ENSANUT 2012) (44) used the IPAQ 
to estimate physical activity levels. The 
IPAQ was administered on one oc-
casion in face-to-face interviews with 
11 228 adult participants. According to 
the ENSANUT 2012 results, 70.7% of 
Mexicans were classified as being ac-
tive (44), compared to 29.4% measured 
by this study using an accelerometer. 
The findings of the present study sug-
gest that ENSANUT 2012 participants 
over-reported their physical activity, 

TABLE 4. Interclass correlation between physical activity as measured by the International 
Physical Activity Questionnaire (administered twice: IPAQ1, IPAQ2) and the accelerometer, 
among adults (n = 267), Mexico, 2011

Total Males Females ≤ 40 years > 40 years

IPAQ1 vs. IPAQ2
Moderate PAa 0.49 0.39 0.56 0.46 0.54
Vigorous PA 0.50 0.31 0.56 0.48 0.48
MVPA 0.55 0.48 0.57 0.56 0.54

IPAQ1 vs. accelerometer
Moderate PA 0.25 0.30 0.22 0.25 0.29
Vigorous PA 0.24 0.11b 0.15b 0.28 0.13b

MVPA 0.26 0.27 0.21 0.25 0.27
IPAQ2 vs. accelerometer

Moderate PA 0.26 0.21 0.26 0.27 0.26
Vigorous PA 0.34 0.27 0.25 0.37 0.25
MVPA 0.31 0.22 0.32 0.33 0.27

a Physical activity.
b Not significant. All correlation values were statistically significant (P < 0.05) unless noted.

TABLE 5. Classification into three physical activity categories, and sensitivity and specificity of the International Physical Activity Questionnaire 
to identify inactivity, moderately active, and active participants (n = 267), Mexico, 2011

Prevalence, % Sensitivity Specificity

Inactive
Moderately 

active Active Inactive
Moderately 

active Active Inactive
Moderately 

active Active

 IPAQ1 18.0 24.0 58.1 18.9 23.4 70.1 82.4 75.4 47.0
 IPAQ2 25.1 26.2 48.7 35.1 20.7 61.0 78.7 69.5 56.7
 Accelerometer 28.2 42.4 29.4 — — — — — —



26 Rev Panam Salud Publica 34(1), 2013

Original research Medina et al. • International Physical Activity Questionnaire in Mexico

1. Stevens G, Días R, Thomas K, Rivera J, 
 Carvallo N, Barquera S, Hill K, Ezzati M. 
Characterizing the Epidemiological transition 
in Mexico: National and Subnational burden 
of disease, injuries, and risk factors. Plos 
Medicine. 2005;5(6):0900–10.

2. World Health Organization. Global Health 
Observatory Database: Prevalence of insuf-
ficient physical activity. 2011; Available from: 

http://www.who.int/gho/ncd/risk_fac 
tors/physical_activity_text/en/index.html 
Accessed 23 June 2013.

3. Blair SN, Kohl H. W., Gordon N. F. How 
much physical activity is good for health. Ann 
Rev Publ Health. 1992;13:99–126.

4. Lee IM, Shiroma EJ, Lobelo F, Puska P, 
Blair SN, Katzmarzyk PT. Effect of physi-
cal inactivity on major non-communicable 

diseases worldwide: an analysis of bur-
den of disease and life expectancy. Lancet. 
2012;380(9838):219–29.

5. Hallal PC, Andersen LB, Bull FC, Guthold R, 
Haskell W, Ekelund U. Global physical activ-
ity levels: surveillance progress, pitfalls, and 
prospects. Lancet. 2012;380(9838):247–57.

6. Klesges RC, Eck LH, Mellon MW, Fulliton W, 
Somes GW, Hanson CL. The accuracy of self-

REFERENCES

and that the true prevalence of physical 
activity among Mexican adults is likely 
to be far less than that estimated by 
 ENSANUT 2012. 

The modest reliability and poor valid-
ity correlation values found by the pres-
ent study suggest that there is consider-
able misclassification on self-reported 
physical activity. The implication that 
this misclassification has on the reported 
prevalence of physical activity/inactiv-
ity prevalence is obvious. This misclassi-
fication would also impact the ability to 
detect associations between physical ac-
tivity and its determinants (e.g., gender, 
age, environment) and outcomes (e.g., 
obesity, hypertension). Specifically, mis-
classification of physical activity would 
lead to underreported associations (e.g., 
reported prevalence ratios weaker than 
true prevalence ratios). 

Study limitations

A key limitation of this study was 
related to the fact that the sample was 
chosen by convenience. Because all the 

participants were employed, the sample 
was likely to be healthier than the gen-
eral population, part of which is unem-
ployed or unable to work due to existing 
health problems. A second limitation 
is related to the use of the accelerom-
eters as the “gold standard” measure 
of MVPA for the validity comparisons. 
While objective, accelerometers are not 
perfect gauges of MVPA since they do 
not adequately capture some activities 
(e.g., pushing or pulling objects, carry-
ing extra weight, water exercise) (31). 
Moreover, the accelerometer cut-points 
for categorizing the intensity of physical 
activity may be population-specific and 
not appropriate for Mexicans (45, 46).

Conclusions

In conclusion, among the Mexican pop-
ulation, the IPAQ has modest test-retest 
reliability and poor validity. Future stud-
ies in Mexico should consider employing 
objective measures of physical activity. 
Other countries, such as Canada (47) and 
the United States (48), have successfully 

used accelerometers in some of their na-
tional health measures surveys, and the 
feasibility of employing such technology 
in the ENSANUT should be examined. 

Acknowledgments. The authors wish 
to thank Grupo Medix (Mexico City, 
Mexico) for their support in the data col-
lection phase of this study. This work was 
carried out with support from Canada 
and Mexico Battling Childhood Obesity 
(CAMBIO; Kingston, Ontario, Canada), 
which is funded by the Global Health 
Research Initiative (GHRI; Ottawa, On-
tario, Canada), a collaborative research 
funding partnership of the Canadian 
Institutes of Health Research, the Cana-
dian International Development Agency, 
Health Canada, the International Devel-
opment Research Centre, and the Public 
Health Agency of Canada (all in Ottawa, 
Ontario, Canada). Ian Janssen was sup-
ported by a tier 2 Canada Research Chair.

Conflicts of interest. None.

1.5

1.75

2

2.25

2.5

2.75

3

1.5 1.75 2 2.25 2.5 2.75

IPAQ1

3

Accelerometer MVPA (log min/week)

IP
A

Q
 M

V
PA

 (l
og

 m
in

/w
ee

k)

IPAQ2

Line of identity

FIGURE 1. Log transformed to minutes-per-week of moderate-to-vigorous physical activity 
(MVPA). Differences between the International Physical Activity Questionnaire administered the 
first time (IPAQ1) and the second time (IPAQ2) and accelerometer (10-minute bout) for the total 
sample (n = 267) Mexico, 2011



Rev Panam Salud Publica 34(1), 2013 27

Medina et al. • International Physical Activity Questionnaire in Mexico Original research

reports of physical activity. Med Sci Sports 
Exerc. 1990;22(5):690–7.

7. Haskell WL, Lee IM, Pate RR, Powell KE, 
Blair SN, Franklin BA, et al. Physical activ-
ity and public health: updated recommen-
dation for adults from the American Col-
lege of Sports Medicine and the American 
Heart Association. Med Sci Sports Exerc. 
2007;39(8):1423–34.

8. Pols MA, Peeters PH, Ocke MC, Slimani N, 
Bueno-de-Mesquita HB, Collette HJ. Estima-
tion of reproducibility and relative validity 
of the questions included in the EPIC Physi-
cal Activity Questionnaire. Int J Epidemiol. 
1997;26 Suppl 1:S181–9.

9. Pereira MA, FitzerGerald SJ, Gregg EW, 
 Joswiak ML, Ryan WJ, Suminski RR, et al. A 
collection of Physical Activity Questionnaires 
for health-related research. Med Sci Sports 
Exerc. 1997;29(6 Suppl):S1–205.

10. Ainsworth BE, Macera CA, Jones DA, Reis 
JP, Addy CL, Bowles HR, et al. Comparison 
of the 2001 BRFSS and the IPAQ Physical Ac-
tivity Questionnaires. Med Sci Sports Exerc. 
2006;38(9):1584–92.

11. LaPorte RE, Montoye HJ, Caspersen CJ. As-
sessment of physical activity in epidemiologic 
research: problems and prospects. Public 
Health Rep. 1985;100(2):131–46.

12. Baecke JA, Burema J, Frijters JE. A short ques-
tionnaire for the measurement of habitual 
physical activity in epidemiological studies. 
Am J Clin Nutr. 1982;36(5):936–42.

13. Bouchard C, Tremblay A, Leblanc C, Lortie 
G, Savard R, Theriault G. A method to assess 
energy expenditure in children and adults. 
Am J Clin Nutr. 1983;37(3):461–7.

14. Godin G, Shephard RJ. A simple method to 
assess exercise behavior in the community. 
Can J Appl Sport Sci. 1985;10(3):141–6.

15. Sallis JF, Haskell WL, Wood PD, Fortmann 
SP, Rogers T, Blair SN, et al. Physical activ-
ity assessment methodology in the Five-City 
Project. Am J Epidemiol. 1985;121(1):91–106.

16. Craig CL, Marshall AL, Sjostrom M,  Bauman 
AE, Booth ML, Ainsworth BE, et al. Inter-
national physical activity questionnaire: 
12-country reliability and validity. Med Sci 
Sports Exerc. 2003;35(8):1381–95.

17. Ekelund U, Sepp H, Brage S, Becker W, 
Jakes R, Hennings M, et al. Criterion-related 
validity of the last 7-day, short form of the 
International Physical Activity Question-
naire in Swedish adults. Public Health Nutr. 
2006;9(2):258–65.

18. Wolin KY, Heil DP, Askew S, Matthews CE, 
Bennett GG. Validation of the International 
Physical Activity Questionnaire-Short among 
Blacks. J Phys Act Health. 2008;5(5):746–60.

19. Papathanasiou G, Georgoudis G, Papandreou  
M, Spyropoulos P, Georgakopoulos D, 
 Kalfakakou V, et al. Reliability measures 
of the short International Physical Activity 
Questionnaire (IPAQ) in Greek young adults. 
Hellenic J Cardiol. 2009;50(4):283–94.

20. Lee PH, Yu YY, McDowell I, Leung GM, 
Lam TH, Stewart SM. Performance of the 
international physical activity questionnaire 
(short form) in subgroups of the Hong Kong 

chinese population. Int J Behav Nutr Phys 
Act. 2011;8:81.

21. Macfarlane DJ, Lee CC, Ho EY, Chan KL, 
Chan DT. Reliability and validity of the Chi-
nese version of IPAQ (short, last 7 days). J Sci 
Med Sport. 2007;10(1):45–51.

22. Macfarlane DJ, Lee CC, Ho EY, Chan KL, 
Chan D. Convergent validity of six methods 
to assess physical activity in daily life. J Appl 
Physiol. 2006;101(5):1328–34.

23. Kolbe-Alexander TL, Lambert EV, Harkins JB, 
Ekelund U. Comparison of two methods of 
measuring physical activity in South African 
older adults. J Aging Phys Act. 2006;14(1):98–
114.

24. Dinger MK, Beherns TK, Han JL. Validity and 
Reliability of the International Physical Activ-
ity Questionnaire in college students. Am J 
Health Ed. 2006;37:337–43.

25. Timperio A, Salmon J, Rosenberg M, Bull 
FC. Do logbooks influence recall of physical 
activity in validation studies? Med Sci Sports 
Exerc. 2004;36(7):1181–6.

26. Martinez SM, Ainsworth BE, Elder JP. A 
review of physical activity measures used 
among US Latinos: guidelines for developing 
culturally appropriate measures. Ann Behav 
Med. 2008;36(2):195–207.

27. Guidelines for data processing and analysis of 
the International Physical Activity Question-
naire (IPAQ)-Short and Long Forms. 2005. 
IPAQ Web site. http://www.ipaq.ki.se/scor-
ing.pdf Accessed 23 June 2013.

28. Organización Mundial de la Salud. Reco-
mendaciones mundiales sobre actividad 
física para la salud 2010. Available from: 
http://whqlibdoc.who.int/publications/ 
2010/9789243599977_spa.pdf Accessed 23 
June 2013.

29. Troiano RP, Berrigan D, Dodd KW, Masse 
LC, Tilert T, McDowell M. Physical activity in 
the United States measured by accelerometer. 
Med Sci Sports Exerc. 2008;40(1):181–8.

30. Colley RC, Connor Gober S, Tremblay MS. 
Quality control and data reduction proce-
dures for accelerometry-derived measures of 
physical activity. Health Reports. 2010;21:1–7.

31. Chen KY, Bassett DR, Jr. The technology of ac-
celerometry-based activity monitors: current 
and future. Med Sci Sports Exerc. 2005;37(11 
Suppl):S490–500.

32. Cust AE, Armstrong BK, Smith BJ, Chau J, van 
der Ploeg HP, Bauman A. Self-reported confi-
dence in recall as a predictor of validity and 
repeatability of physical activity questionnaire 
data. Epidemiology. 2009;20(3):433–41.

33. Brown WJ, Trost SG, Bauman A, Mummery 
K, Owen N. Test-retest reliability of four 
physical activity measures used in population 
surveys. J Sci Med Sport. 2004;7(2):205–15.

34. Kurtze N, Rangul V, Hustvedt BE. Reliability 
and validity of the international physical 
activity questionnaire in the Nord-Trondelag 
health study (HUNT) population of men. 
BMC Med Res Methodol. 2008;8:63.

35. Mader U, Martin BW, Schutz Y, Marti B. 
Validity of four short physical activity ques-
tionnaires in middle-aged persons. Med Sci 
Sports Exerc. 2006;38(7):1255–66.

36. Oyeyemi AL, Oyeyemi AY, Adegoke BO, 
Oyetoke FO, Aliyu HN, Aliyu SU, et al. The 
Short International Physical Activity Ques-
tionnaire: cross-cultural adaptation, valida-
tion and reliability of the Hausa language 
version in Nigeria. BMC Med Res Methodol. 
2011;11:156.

37. Cervero R, Sarmiento OL, Jacoby E, Gomez 
LF, Neiman A. Influences of built environ-
ments on walking and cycling: Lessons from 
Bogotá. International Journal of Sustainable 
Transportation. 2009;3:203–26.

38. Hallal PC, Victora CG. Reliability and va-
lidity of the International Physical Activity 
Questionnaire (IPAQ). Med Sci Sports Exerc. 
2004;36(3):556.

39. Melanson EL, Jr., Freedson PS. Physical activ-
ity assessment: a review of methods. Crit Rev 
Food Sci Nutr. 1996;36(5):385–96.

40. Shephard RJ. Limits to the measurement of 
habitual physical activity by questionnaires. 
Br J Sports Med. 2003;37(3):197–206. 

41. Hallal PC, C. G. Victoria, J. C. K. Wells, R. 
C. Lima, and N. J. Valle. Comparison of 
short and full-lenght International Physical 
Activity Questionnaires. J Phys Act Health. 
2004;1(3):227–34.

42. Rzewnicki R, Vanden Auweele Y, De 
 Bourdeaudhuij I. Addressing overreport-
ing on the International Physical Activity 
Questionnaire (IPAQ) telephone survey with 
a population sample. Public Health Nutr. 
2003;6(3):299–305.

43. Bauman A, Ainsworth BE, Bull F, Craig CL, 
Hagstromer M, Sallis JF, et al. Progress and 
pitfalls in the use of the International Physical 
Activity Questionnaire (IPAQ) for adult phys-
ical activity surveillance. J Phys Act Health. 
2009;6 Suppl 1:S5–8.

44. Medina C y cols. Actividad física en adul-
tos. Gutiérrez JP, Rivera-Domarco J, Shamah-
Levy T, Villalpando-Hernández S, Franco 
A, Cuevas-Nasu L, Romero-Martínez M, 
Hernández-Ávila M. Encuesta Nacional de 
Salud y Nutrición 2012. Resultados Naciona-
les. Cuernavaca, México: Instituto Nacional 
de Salud Pública (MX). 2012;191–4.

45. Matthew CE. Calibration of accelerometer 
output for adults. Med Sci Sports Exerc. 
2005;37(11 Suppl):S512–22.

46. Colley RC, Tremblay MS. Moderate and vig-
orous physical activity intensity cut-points 
for the Actical accelerometer. J Sports Sci. 
2011;29(8):783–9.

47. Colley RC, Garriguet D, Janssen I, Craig C, 
Clarke J, Tremblay M. Physican activity of 
Canadian adults: Accelerometer results from 
the 2007 to 2009 Canadian Health Measures 
Survey. Health Reports. 2011;22(1):4–11.

48. Troiano RP. Accelerometer-measured physi-
cal activity prevalence in NHANES 2003-
2004. Med Sci Sports Exerc. 2006;38(5):40.

Manuscript received on 22 January 2013. Revised version 
accepted for publication on 21 May 2013.



28 Rev Panam Salud Publica 34(1), 2013

Original research Medina et al. • International Physical Activity Questionnaire in Mexico

Objetivo. Determinar la fiabilidad en aplicaciones repetidas (test-retest) y la validez 
de la versión abreviada en español del Cuestionario Internacional de Actividad Física 
(CIAF) en adultos de México. 
Métodos. Se llevó a cabo un estudio transversal de una muestra de conveniencia de 
267 adultos que trabajaban en una fábrica de la ciudad de México. Los participantes 
tenían de 19 a 68 años de edad; 48% eran mujeres. Los participantes llevaron un ace-
lerómetro durante nueve días consecutivos y se les administró la versión abreviada 
en español del CIAF en dos ocasiones (CIAF1 y CIAF2, con un intervalo de nueve 
días). Se determinó la relación y las diferencias entre las mediciones de la actividad 
física de moderada a vigorosa (AFMV) obtenidas mediante el CIAF1, el CIAF2 y el 
acelerómetro usando análisis de correlación y regresión lineal, y pruebas de la t para 
datos emparejados. 
Resultados. Las mediciones de la AFMV mediante el CIAF1 y el CIAF2 se corre-
lacionaron significativamente entre sí (r = 0,55, P < 0,01). Sin embargo, en el CIAF1 
se obtuvo una AFMV inferior a la del CIAF2 en 44 ± 408 minutos/semana, aunque 
esta diferencia no alcanzó significación estadística (P = 0,08). Las mediciones en mi-
nutos/semana del CIAF1 y el CIAF2 solo se correlacionaron moderadamente con las 
mediciones del acelerómetro (r = 0,26 y r = 0,31, P < 0,01) y, en comparación con las 
mediciones del acelerómetro, los valores de la AFMV fueron mayores cuando se ba-
saron en el CIAF1 (174 ± 357min/semana, P < 0,01) que en el CIAF2 (135 ± 360 min/
semana, P <  0.01). El porcentaje de participantes que se clasificaron como físicamente 
inactivos según las directrices de la Organización Mundial de la Salud fue de 18,0% 
mediante el CIAF1, de 25,1% mediante el CIAF2 y de 28,2% mediante el acelerómetro. 
Conclusiones. De manera análoga a lo observado en otras poblaciones, la versión 
abreviada del CIAF presenta una fiabilidad moderada y una validez deficiente para 
evaluar la AFMV en adultos mexicanos. 

Actividad motora; cuestionarios; autoinforme; equipos de medición; México.
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