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Abstract

Purpose The aim of this study was to determine the

reliability and validity of the Iranian version of the Quan-

tification de l’Activite Physique en Altitude Chez les En-

fants (QAPACE) in adolescents.

Methods After linguistic validation, the Iranian version of

the QAPACE was completed by 359 (52.4 % girls) school-

children, aged 15–18 years. Test–retest reliability of the

questionnaire was determined by intraclass correlation coef-

ficients (ICCs). For validation purposes, two methods were

used for (1) the correlation between VO2peak and the DEE and

(2) known-group validity, which was examined by comparing

the normal weight adolescents and those who were over-

weight/obese.

Results ICCs for test–retest ranged from 0.79 to 0.98. The

mean scores in test–retest surveys for total score and all of

the subscores were significant (p \ 0.05). Sex-specific

analysis showed a significant correlation between VO2peak

and DEE over 12-month, school, and vacation periods in

girls (p \ 0.05). The mean values for all activities except

for transportation, other activities in school, personal

artistic activities, sport competition, and home activities

were significantly lower in overweight/obese group than

normal group.

Conclusion Our results support the initial reliability and

validity of the Iranian version of QAPACE as a daily

physical activity measure in adolescents.

Keywords Validity � Reliability � Physical activity �
Adolescents � Iran

Introduction

Physical activity (PA) is an important behavior related to a

number of health outcomes in children and adolescents [1].

Accurate assessment of PA levels is important, not only to

understand the association between PA and health, but also

to monitor secular trends in behavior and to evaluate the

effectiveness of interventions [2]. Questionnaires are a

commonly used method to estimate total amount of daily or

weekly PA [3]. Other popular PA measures include move-

ment recorders (e.g., pedometers) and heart rate monitors.

Appropriate measurement of PA during adolescence is a

challenging task, mainly because of the physical and

emotional changes that occur during growth as well as the

unstable pattern of physical activity in the school-age

children [4]. Valid and reliable questionnaires are the most

affordable instruments to study PA of participants [5].

Furthermore, in some situations, self-reports may be the

only feasible method to be used in large-scale population

surveys due to the limited available resources.
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A physical activity questionnaire must met the criteria of

non-reactiveness, practicability, applicability, and accuracy

[6]. Many questionnaires have shown good reliability in

adults [7, 8], though, for young individuals, some of the

correlations for validity were non-significant or low [9].

Accordingly, a recent review concluded that among 61

versions of PA questionnaires presented in youth, only seven

received a positive rating for reliability and in total none of

them had both acceptable reliability and validity [10].

Among those questionnaires studied with an acceptable

reliability, the Quantification de l’Activite Physique en

Altitude Chez les Enfants (QAPACE) is a supervised self-

administered questionnaire developed for children and

adolescents, aged 6–18 years [11], which is short and easy to

administer, culturally concordant and enables us to clearly

distinguish activities at school, during holidays and at home.

Iran has a large young population, and to our knowledge,

there is no validated instrument for measuring PA in Iranian

adolescents. The present study was carried out to translate

and validate the Iranian version of the QAPACE in Iranian

adolescents, aged 15–18 years. Based on the findings of

previous international translation of the QAPACE [12], we

hypothesized that the QAPACE also would demonstrate

satisfactory psychometric properties in Iran and would dif-

ferentiate PA between obese and normal weight adolescents

in both genders. Thus, the aim of this study was to determine

the reliability and validity of a modified version of QAPACE

among Tehranian adolescents, aged 15–18 years.

Materials and methods

Participants and data collection

A total of 359 schoolchildren, aged 15–18 years, were

recruited to participate into the study. One hundred and

eighty-eight (52.4 %) of the adolescents were girls, and

221 (63.7 %) had a normal weight. A convenience sample

of one-third of total population (n = 120) was randomly

selected from both genders to take part in VO2max mea-

surement. Of 120 participants, only 60 consented to carry

out the VO2max of whom only 39 persons attended and the

remaining did not. All the 39 persons attended public

schools, and there was no difference between the soci-

odemographic characteristics and their daily energy

expenditure (DEE) compared to all study participants. One-

third of the participants (33.4 %) were randomly selected

from both genders (47.5 % male) to complete the ques-

tionnaire for the second time. For the retest survey, the

questionnaires were completed twice with 2 weeks inter-

vening. To minimize missing data, all data were collected

during class time under supervision of two trained data

collectors who checked each item of the questionnaire with

children. For the absent students, a second meeting in the

nearest possible time was scheduled. To obtain data across

a range of socioeconomic backgrounds, three demograph-

ically diverse districts in Tehran were selected; one district

from the north of Tehran, where residents had a high

socioeconomic status, the second district from the south

with a low socioeconomic status, and the third from the

central Tehran with middle socioeconomic class residents.

In each district, two high schools were selected randomly,

hence a total of six high schools were chosen. In each high

school, one class was selected from each garde (grades

1–3). The inclusion criteria were (1) adolescents who

consent to participate in this study, (2) born in Tehran, and

(3) Persian as their mother tongue.

Age, sex, and demographic data were collected and

documented for all participants. Body weight was mea-

sured to the nearest 0.1 kg using a calibrated balance

scale (Seca, Hamburg, Germany), and the height was

measured to the nearest 0.5 cm, without shoes and with

shoulders in a normal position, using a calibrated scale.

Body mass index (BMI) was calculated using the fol-

lowing formula: BMI = weight (kg)/height2 (m). Criteria

of the Center for Disease Control (CDC) was used for

weight classifications using BMI percentiles ranges:

overweight (C85th to B95th) and obese (C95th) [13],

considering the age- and sex-specific percentiles of Ira-

nian youth [14].

Measures

Physical activity was measured using the original QA-

PACE. Since most Iranians are Muslim and the questions

related to religion category such as chorus, assistant (altar

boy), playing a musical instrument (in the Mosque) are

not religiously and culturally common among Muslims,

similar to the Arabic version [12] of the QAPACE, the

section related to this aspect was removed from the

questionnaire. After deleting the religious category, the

questionnaire included 12 categories in four main

domains including (1) daily activities (sleeping, toilet,

meals, and transportation); (2) physical activity at school

(activities in classroom, mandatory physical education,

and other activities); (3) activities during school period

(out of school activities, vacation activities, personal

artistic activities not associated with school, sport com-

petition, and training), and (4) home activities.

Energy expenditure calculations

The mean DEE, for school and vacation, along with the PA

compendium was used to obtain the annual mean DEE [7].
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The sum is extended over all possible activities

i (i = 1–13). For each activity i (i = 1–13), f (i) corre-

sponds to its daily frequency, d (i) to its mean duration and

m (i) to its intensity according to the compendium. sp

corresponds to school period, and vp corresponds to

vacation period.

Determination of VO2max

The maximal oxygen uptake is commonly used for vali-

dation purposes, although the functional capacity is influ-

enced by age, gender, altitude, and other factors. The

measurement of maximal oxygen uptake is chosen because

of its biological proxy of physical activity [15] and has

been measured using the method previously used in

validity studies [16, 17]. VO2max was determined using a

progressive incremental test on a motorized treadmill until

volitional fatigue. After 5-min warm-up and performing

stretching exercises, the test commenced at an initial speed

of 4 km/h and was increased by 0.8 km/h every minute

until the speed reached 9.6 km at which speed, after 1 min,

the speed remained constant and the grade was increased

by 3 % until the participant was fatigued. Expired gas

analysis was acquired with a Metalyzer (Costumed Ger-

many), and VO2max was calculated as the highest oxygen

consumed over a 1-min period. For the duration of the test,

heart rate was measured continuously using a heart rate

monitor (Polar Electro, Kemple, Finland). VO2max was

confirmed using established physiological criteria from the

British Association of Sport and Exercise Science

(BASES) and included a respiratory exchange ratio (RER)

above 1.15, oxygen uptake reaching a plateau with

increasing work rate, a heart rate close to age-predicated

maximal values, and a rating of perceived exertion (RPE)

of 20. Since the subjects in the present study did not meet

the above criteria, the recorded oxygen consumption was

considered as VO2peak.

Translation procedure

The Iranian (Persian) translation and linguistic validation

of the QAPACE questionnaire were conducted as follows:

After receiving the permission from the authors [11], the

last version of the questionnaire was translated into Persian

by two independent translators. To produce a conceptually

equivalent translation of the original questionnaire, both

translators discussed any discrepancies and agreed on a

single version. The back translation of the reconciled

forward version of the QAPACE questionnaire to the ori-

ginal version was conducted by two local professional

translators. Thereafter, necessary additional adaptations

were carried out, and Persian version of the questionnaire

was finalized. In a pilot study, to ensure confidence in the

linguistic and conceptual equivalence of the translations,

the translated QAPACE was administered to 30 adoles-

cents. The cognitive interviewing technique was used to

identify and correct errors that coming up through the

translation process.

Statistical analysis

The test–retest reliability of the questionnaire was deter-

mined by calculating intraclass correlation coefficients

(ICCs) using one-way random effects model. For valida-

tion purposes, two methods were used for (1) the correla-

tion between VO2peak and the DEE, which was assessed

using Pearson’s correlation coefficients [18], and (2)

known-group validity, which was examined by comparing

the normal weight adolescents and those who were over-

weight/obese using t test. Validity study by Pearson’s

correlation coefficients was designated as small

(0.10–0.29), medium (0.30–0.49), and large (C0.50) [19].

Furthermore, Cohen’s d standardized effect size was

computed to measure the sizes of DEE differences between

the two groups. All the statistical analyses were conducted

using the software statistical package SPSS version 16.0.

Ethical considerations

Prior to the study, all the procedures were explained to

subjects and both parents’ and subjects’ consents were

obtained. This research was approved by the institutional

ethics committee of the Research Institute for Endocrine

Sciences, Shahid Beheshti University of Medical Sciences,

Tehran.

Results

The subjects’ characteristics and DEE values are presented

in Table 1. The mean values of height and weight were

significantly (p \ 0.05) higher in boys than girls. However,

there were no significant differences (p [ 0.05) between

the DEE values for school period, vacation period, and

total DEE for boys and girls (Table 1). The statistical

analyses showed that the mean values for all activities

except for transportation, other activities in school, per-

sonal artistic activities, sport competition, and home

activities were significantly lower in overweight/obese

group than normal group. Also, the results of Cohen’s d

standardized effect size measurement showed a large effect
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size ([0.8) for the estimated DEE of total year, school and

vacation periods (Table 1).

Intraclass correlation coefficients for test–retest ranged

from 0.79 to 0.98. The mean scores in test–retest surveys

for total score and all of the subscores were significant

(p \ 0.05) (Table 2).

The measured VO2peak values for subsample (n = 39) of

boys and girls were 43.6 ± 7.43 and 32.9 ± 4.10 ml/kg/min,

respectively, which were significantly (p \ 0.05) different

between the two groups. The Pearson’s correlation analysis

revealed a small non-significant correlation (r = 0.24,

p = 0.151) between the VO2peak values and the overall

DEE. The correlations between VO2peak values with the

DEE for the vacation and school periods were 0.33

(p = 0.042) and 0.19 (p = 0.252), respectively. Sex-spe-

cific analysis showed a significant correlation between

VO2peak and DEE over 12-month, school, and vacation

periods in girls (p \ 0.05) (Table 3).

Discussion

Our results support the reliability and validity of the Iranian

version of QAPACE as a daily physical activity measure in

adolescents. Although in boys, the correlation between

mean values of DEE and VO2peak was not strong enough to

confirm criterion validity.

The intraclass correlation coefficients (ICC) to test

reliability were acceptable for all subscales ([0.70). This

level of internal consistency is comparable with the origi-

nal version [11] but is inconsistent with the other translated

version for Arabic children [12]. In our study, physical

Table 1 General characteristics, DEE, and VO2max values of subjects

Variables Total (n = 359) Boys (n = 171) Girls (n = 188)

Age (years) 16.07 ± 0.88 16.1 ± 0.87 16.0 ± 0.89

Height (cm) 167.5 ± 9.03 173.7 ± 7.82 162.2 ± 6.18*

Weight (Kg) 64.8 ± 16.7 70.2 ± 18.5 60.3 ± 13.4*

Body mass index (BMI) 22.9 ± 5.02 23.1 ± 5.21 22.9 ± 4.85

DEE school period (kJ/kg day) 141.3 ± 55.9 140.5 ± 68.6 142.0 ± 42.6

DEE vacation period (kJ/kg day) 100.7 ± 52.2 103.5 ± 61.3 98.3 ± 43.0

DEE total year period (kJ/kg day) 129.4 ± 54.0 129.6 ± 65.7 129.2 ± 41.7

Variables Normal (n = 221) Obese and overweight (n = 126)

Age (years) 15.9 ± 0.85 15.9 ± 0.93

Height (cm) 167.3 ± 7.4 168.6 ± 11.1

Weight (Kg) 55.3 ± 7.68 82.9 ± 21.2*

BMI (Kg/m2) 19.9 ± 2.2 28.2 ± 4.2*

1. Sleeping 33.5 ± 6.51 22.9 ± 6.07*

2. Toilet 7.85 ± 2.83 5.50 ± 2.55*

3. Meals 7.86 ± 3.10 4.81 ± 2.08*

4. Transportation 2.87 ± 2.77 2.85 ± 2.73

5. Classroom 51.3 ± 10.2 35.8 ± 10.6*

6. Mandatory physical education 5.48 ± 2.52 3.39 ± 1.91*

7. Other activities in school 1.30 ± 4.03 0.09 ± 0.42

8. Out school activities 25.8 ± 17.2 15.4 ± 12.3*

9. Vacations 42.1 ± 23.0 29.5 ± 21.3*

10. Personal artistic activities 1.29 ± 3.52 1.09 ± 2.67

11. Sport competition 22.7 ± 43.2 9.70 ± 24.0

12. Home activities 5.16 ± 5.23 3.53 ± 3.77

DEE school period (kJ/kg day) 165.2 ± 60.4 105.2 ± 39.1*

DEE vacation period (kJ/kg day) 120.6 ± 61.0 77.09 ± 44.4*

DEE total year period (kJ/kg day) 152.1 ± 60.1 96.9 ± 39.8*

Data are mean ± SD

DEE daily energy expenditure

* p \ 0.05
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activity during personal artistic activities was associated

with acceptable but lower test–retest reliability coeffi-

cients, compared with other physical activities assessed by

the questionnaire. Potential misreporting in the question-

naires may be due to the fact that most daily activities are

intermittent and may involve significant breaks or rest

periods. This may lead to inaccurate recall and significant

overestimation of time spent on daily activities [20].

Accordingly, despite Iranian cultural and religious beliefs,

our results could mainly contribute to the priority of

studying among Iranian pupils, which limit their artistic

activities through school periods and confine these kinds of

activities in their leisure time, particularly in the summer

[21].

In this study, the validity of the Iranian version of

QAPACE was assessed by comparing with the VO2peak

results. Daily energy expenditure (DEE) scores and

VO2peak data were significantly correlated in girls for all

three categories of questionnaire including school, vaca-

tion, and 12-month periods physical activities. Our results

showed higher mean values of VO2peak in boys than in

girls, which are comparable with some previous studies

[11, 22]. However, there was greater disagreement between

DEE scores and VO2peak values among boys than girls that

could contribute to gender differences in perceptions and

reporting the physical activity capability [20]. Few studies

have examined and compared the variation between an

objective and a subjective PA measure [23, 24]. Earlier

study by Sallis et al. [23] showed the influence of ethnic

and gender in discrepancies between self-reported physical

activities and objective measures among children and

adolescents.

The Iranian version of QAPACE was able to detect the

hypothesized differences between normal and overweight/

obese adolescents, supporting the initial discriminate

validity of the Iranian version of the QAPACE. This

finding is supported by previous studies, which have

already shown lower level of physical activity among

obese/overweight adolescents in comparison with their

normal weight peers [25].

This study is the first to describe the psychometric

properties of the Iranian version of the QAPACE in

adolescents. Our study, however, has its own limita-

tions. First, despite the association between intensity of

physical activity and health status, similar to the ori-

ginal and translated Arabic versions of this question-

naire, the Iranian version of the QAPACE does not

clearly differentiate between intensity levels of activi-

ties. Second, the small sample size for VO2max

Table 2 Test–retest correlations (ICCs) for the questionnaire in

children (n = 120)

Variables Test Retest ICC (95 % CI)

1. Sleeping 30.0 ± 8.06 29.9 ± 7.78 0.97 (0.95–0.98)

2. Toilet 7.07 ± 2.94 7.23 ± 3.04 0.89 (0.84–0.92)

3. Meals 6.86 ± 3.14 7.06 ± 3.21 0.95 (0.92–0.96)

4. Transportation 2.87 ± 2.74 2.89 ± 2.16 0.93 (0.90–0.95)

5. Classroom 46.2 ± 12.6 47.0 ± 12.6 0.98 (0.97–0.98)

6. Mandatory

physical

education

4.42 ± 2.75 4.41 ± 2.81 0.98 (0.97–0.98)

7. Other activities

in school

0.83 ± 3.21 1.00 ± 3.43 0.97 (0.96–0.98)

8. Out school

activities

22.4 ± 16.5 23.0 ± 16.8 0.93 (0.90–0.95)

9. Vacations 37.9 ± 23.2 38.0 ± 22.7 0.90 (0.86–0.94)

10. Personal

artistic activities

1.14 ± 3.15 1.53 ± 6.41 0.79 (0.70–0.86)

11. Sport

competition

17.0 ± 37.1 18.2 ± 38.0 0.88 (0.83–0.92)

12. Home

activities

4.42 ± 4.83 4.83 ± 5.46 0.94 (0.91–0.96)

DEE school

period (kJ/kg

day)

145.4 ± 61.0 149.5 ± 63.2 0.95 (0.92–0.96)

DEE vacation

period (kJ/kg

day)

106.2 ± 59.5 108.7 ± 61.6 0.93 (0.89–0.95)

DEE total year

period (kJ/kg

day)

133.9 ± 60.0 137.6 ± 62.2 0.95 (0.91–0.96)

DEE daily energy expenditure

Table 3 Pearson’s rank correlation coefficients between the ques-

tionnaire and the VO2max

Peak VO2 p

Spearman’s coefficient

All (N = 39)

School period (258 days)

(kJ/kg day)

0.19 0.252

Vacation period (107 days)

(kJ/kg day)

0.33 0.042

12-month period (kJ/kg day) 0.24 0.151

Boys (N = 14)

School period (258 days)

(kJ/kg day)

0.36 0.206

Vacation period (107 days)

(kJ/kg day)

0.33 0.262

12-month period (kJ/kg day) 0.36 0.213

Girls (N = 25)

School period (258 days)

(kJ/kg day)

0.69 \0.001

Vacation period (107 days)

(kJ/kg day)

0.60 0.002

12-month period (kJ/kg day) 0.69 \0.001
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measurement might have complicated the judgment

regarding validity of this questionnaire, particularly in

boys. Finally, only studying a sample from Tehran, the

capital city of Iran, may reduce the generalizability of

findings to the other parts of country. Further Iranian

QAPACE studies from other regions of Iran are

needed.

Conclusion

This study showed the Iranian version of the QAPACE

could be a valid tool for measuring adolescents’ physical

activity in school and vacation periods separately and that

it might be useful in research and community settings in

Iran.
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