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-

-

-
-

proporcionar el error total entre los dos métodos en ambos estudios. 
-

tro para la AF moderada, vigorosa, y moderada-vigorosa. La AF moderada-

-
gorosa y moderada-vigorosa. 

-
cas en el protocolo de recogida de datos. 
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Abstract: -

Given that this work is divided into two studies, two independent samples 

-

calculated between both methods. The Bland and Altman method was also 
used to provide the total error between the two methods in both studies.

found for time spent on moderate, vigorous and moderate-to-vigorous PA. 

-
ter levels of agreement for vigorous and moderate-to-vigorous PA intensities. 

-
lection protocol.
Keywords: 
Validity. 

Introduction

-

-

-

been developed to estimate regular PA levels across different 
countries in the world and in different socio-cultural envi-

be used by public health institutions to monitor entire world-
wide populations. Its reliability and validity has initially been 
tested on 18 to 65 year-old adults in diverse settings in more 
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not been validated in a Spanish adolescent population.

-
-

herent positive features linked to self-report questionnaires 

accessibility and its data collection simplicity, several stud-

-
-

PA levels. These limitations become especially important in 

-

-

their weekly activities. These limitations may also possibly be 

60 minutes of moderate-to-vigorous PA per day. 
This study, which is comprised of two independent stud-

-
lescent sample. Secondly, to test and compare the validity of 

adapted to an adolescent population. 

Materials and methods

Study sample and design 

Two independent samples were used for each study. One sam-

cooperate in the study. Before participating in these studies, 
parents had to provide written informed consent, and adoles-
cents had to give written assent. These studies were approved 

To make it easier to compare data between the self-report 

were established in both studies. Before further processing, each 
-

period of activity had to last for at least 10 minutes. Moreover, 

-

“ full day of 
wearing” -

criteria are consistent with wearing compliance recommenda-
tions and reliability of PA variables derived from free-living 

we considered it important to preserve the same number of days 
from the accelerometer data. Time spent on light physical ac-

-

“ full wearing days”. 

SF and accelerometer data were included in Study One and 
Study Two, respectively. 

Measurement

Self-report physical activity questionnaire

-

it should be noted that the structure of the questionnaire was 

questions and its information permits estimating the time spent 
per week on PA at different intensities. The Spanish version of 

Accelerometer

-

waking hours, over a 7-day period. The GT1M accelerometer 
is widely used in PA research and has been shown to be a valid 
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accordance with the guidelines suggested by Trost, Mciver and 
-

bed by the manufacturer, and the epoch was set at 30 seconds.

Procedure

After the 7-day monitoring period, accelerometers were collected 

-
-

20,000 counts per minute was seen as a potential malfunction 

-

limit was given for the task and possible doubts were prompt-
-

no communication with other participants, in an attempt to 
avoid possible undesirable interferences in their responses. 

Statistical analysis

Means, standard deviations and differences were calculated for 

minutes of light, moderate, vigorous and moderate-to-vigorous 

data obtained from each one of the two instruments in the 
two studies. Owing to the normal distribution of the PA data, 

minutes of different PA intensities measured by the accelero-

the total error between the two methods in both studies. An 

agreement were used in order to describe it. Bland and Altman 
analyses were conducted on minutes spent on MPA, VPA and 

Windows were used to perform all statistical analyses.

Study One Results

-

in comparison with the ActiGraph, self-reported levels of vi-

Table 1. 
trial two. 

ActiGraph ActiGraph

All Boys Girls All Boys Girls All Boys Girls All Boys Girls 

Light activity

Weekday 266.83*** 279.67*** 251.13*** 36.85 44.55 27.44 282.36*** 295,76*** 274.38*** 37.22 25.61 44.13 

Weekend 288.22*** 313.92*** 256.81*** 45.44 53.52 35.56 247.64*** 261,82*** 239.20*** 50.82 45.00 54.29 

Total 272.94*** 289.45*** 252.75*** 39.30 47.11 29.76 272.44*** 286,06*** 264.33*** 41.11 31.15 47.03 

Moderate activity

Weekday 23.02** 27.31** 17.77 13.53 15.41 11.22 29.87*** 43,09** 22.01 20.51 26.08 17.19 

Weekend 27.53 36.49 16.58 20.44 19.20 21.94 19.73 28,07** 14.76 15.63 12.80 17.32 

Total 24.31** 29.94** 17.43 15.50 16.50 14.29 26.98** 38,80*** 19.94 19.12 22.29 17.23 
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ActiGraph ActiGraph

All Boys Girls All Boys Girls All Boys Girls All Boys Girls 

Vigorous activity

Weekday 6.37 8.17 54.50*** 65.64*** 40.89*** 6.20 25.31*** 35.32*** 19.36*** 

Weekend 6.66 9.66 3.00 43.63*** 52.39*** 32.92* 4.04 2.68 18.02*** 25.70** 13.45** 

Total 6.45 8.59 3.83 51.39*** 61.85*** 38.61*** 5.58 3.90 23.23*** 32.57*** 17.67*** 

MVPA

Weekday 29.39 35.48 21.93 68.03*** 81.05*** 52.11* 36.08 52,35 26.39 45.82** 61.40 36.55** 

Weekend 34.19 46.15 19.58 64.25** 71.59 55.28* 23.76 34,39 17.44 33.66* 38.50 30.77** 

Total 30.76 38.53 21.26 66.95*** 78.34*** 53.02* 32.56 47,22 23.83 42.35** 54.86 34.90** 

Note

-

Table 2. 

All All
Light

Weekday .107 .280 -.221 -.164 -.154 -.051
Weekend .231 .433* -.237 .037 .069 .042
Total .156 .369 -.251 -.188 -.208 -.090

Moderate

Weekday .413** .523* .008 .114 .030 -.301
Weekend .273 .289 .445 .042 .097 .113
Total .370* .410 .318 .036 -.083 -.181

Vigorous

Weekday .257 .165 .119 .340** .072 .403**
Weekend .237 .140 .282 .398** .521** .128
Total .342* .277 .154 .332** .077 .293

MVPA

Weekday .535** .534* .264 .358** .055 .169
Weekend .431** .380 .520* .305* .409* .163
Total .547** .521* .387 .311** .016 .140



 Analizando la validación del International Physical Activity Questionnaire en jóvenes adolescentes: Un protocolo modificado para la recogida de los datos 127

ISSN 2254-4070 / vol. 5, n.º 2 / Murcia / Julio 2016 / Págs. 123-132

 

Figures 1, 2 and 3 show the Bland-Altman plots for time 
spent on MPA, VPA, and MVPA. The solid line in the plot 
reflects the mean of the difference between the questionnaire 

min/week for moderate PA and 12,7 min/week for MVPA. 

-
rous PA, -65,6 to 8,2 min/week for moderate PA and -33,7 to 
59,0 min/week for MVPA. These limits of agreement values 

Figure 1. Bland-Altman plot of VPA minutes estimated by acce-

Figure 2. Bland-Altman plot of MPA minutes estimated by acce-

Figure 3. Bland-Altman plot of MVPA minutes estimated by ac-

Possible sources of self-reported estimation error of IPAQ-SF

-
lescents were asked open-ended questions about problems or 

-
naire. Researchers retrieved information from this data co-

that may have been misunderstood by students. Afterwards, 
several research team meetings took place to analyse and stu-
dy those problems reported by the participants and those pro-
blematic aspects perceived by the researchers. Several requi-

in differentiating PA intensities: especially between vigorous 
-

Table 3 also shows some hypothetical sources of error that 
researchers had detected.
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Table 3. 

Requirements and potential sources of error
Potential sources of error

1. Recall of activity during previous 
week

-

-

2. Differentiation of PA intensities: 
vigorous, moderate and walking. 

2.1. Lack of understanding of the concept relating to intensity discrimination: Vigorous PA, 
moderate PA and walking. 

3. Estimation of the number of minutes 
spent in different PA intensities.

3.1. Recall error owing to a lack of encoded information relating to activity frequency and 
duration, especially in the walking question.
3.2. Lack of perceived relevance may cause reduced motivation to complete the questionnaire.

Protocol modification: “IPAQ-SF-MP”

In order to test and compare the validity and agreement of 

-
tionnaire for Study Two. From then onwards, the name of 

to answer the questionnaires, data was collected in groups of 

questionnaire, participants had to recall all the activities that 

-
te their capacity of distinguishing between PA intensities. In 
order to do that, researchers gave a previous structured image-

by question time where participants could ask any questions.

Study Two Results

It can be seen in Table 1 how differences between different 

are less important in Study Two than in Study One. Study 
Two showed that, in comparison with the accelerometer data, 

One. Moreover, the underestimation found in MPA values 
-

-

MPA values but correlations in VPA values were greater than 
in Study One. 

Figures 4, 5, and 6 show the Bland-Altman plots for time 
spent on MPA, VPA, and MVPA in Study Two respectively.

Figure 4. Bland-Altman plot of VPA minutes estimated by acce-

Figure 5. Bland-Altman plot of MPA minutes estimated by acce-
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Figure 6. Bland-Altman plot of MVPA minutes estimated by ac-

The Bland-Altman plots indicated much greater agreement at 
vigorous and MVPA intensities in Study Two than in Study 
One. The difference between the self-report questionnaire 
and the accelerometer was: 3,2 min/week for VPA and 8,4 
min/week for MVPA. Meanwhile, we found similar agree-
ment at MPA: -30,90 min/week. As in Study One, limits of 

Discussion

accelerometers. Nevertheless, it should be pointed out that 

much better levels of agreement for vigorous and moderate-
to-vigorous PA intensities. 

PA self-reported validity studies in young people typically 

.
studies conducted worldwide, which show that, when com-

self-report questionnaires have acceptable validity, but typi-

Overestimation can be due to a variety of factors. Firstly, 
self-report questionnaires are essentially dependent on the 
accuracy of participant recall, and for this reason an error 

conscious society, individuals often over-report socially desir-
able behaviours such as PA, thus influencing the outcomes 

-
gests that social-desirability bias is associated with an overes-

. This problem 

asking for average times or using a criterion of perceived in-
tensity of breathing to estimate time at several PA intensities. 

years old, it might not be easy for adolescents to understand 

using self-report measures have been shown to be the most 

that individuals with low PA patterns tend to overestimate 

international studies, the Spanish adolescent population is 

the two methods. Therefore, if we improve the ability of the 

validity of the instrument would be enhanced, especially in a 
population with low levels of PA. 

-
erometers and self-report PA questionnaires, in particular 

the agreement between instruments was enhanced, especially 
for more intense activities. Whereas the difference between 

differences decreased in VPA and MVPA. This fact indicates 

between the two methods, giving more validity to the use 

-
erate and vigorous PA intensities may possibly have helped 
to minimise bias resulting from misinterpretation. Never-
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symptoms and the intermittence of these activities in ado-

in the protocol, as other studies have already implemented 

The Bland-Altman technique presents higher sensitiveness 
in the detection of differences between measurement meth-
ods when compared to conventional analyses that involve 
parametrical statistical resources, such as, the Pearson cor-

differences detected between measurement methods should 
-

study, results indicated much better agreement at vigorous 

-

involved in this study.

both studies was small due to the restrictive criteria inclusion. 
-

accelerometer cut-off point to determine moderate and vigor-
ous PA levels may create a measurement error when compar-

in studies as criterion measures of PA to validate self-report 
questionnaires, there are a number of limitations associated 
with accelerometers. The accelerometer is known to underes-

-
mation about acceleration on the vertical plane. Moreover, in 
our study, the accelerometer was placed on the waist and this 
could represent a potential problem for activities requiring 

-

-
dren during free play. Nevertheless, accelerometers provide 

considered an acceptable means to validate self-report ques-

acceptable validity properties for assessing PA levels of Span-

PA levels in early adolescents, especially when methodologi-

worldwide measurement and comparison of PA levels in early 
adolescents.
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