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Introduction: The short International Physical Activity Questionnaire (IPAQ-short) has frequently been used
for national and international comparable physical activity (PA) prevalence studies. The purpose of this paper
is to describe a Greek version of IPAQ-short (IPAQ-Gr) and present its reliability properties in Greek young
and healthy adults.

Methods: Two hundred and eighteen health science students of the Athens Technological Educational Insti-
tute, aged 19-29 years, were randomly selected and participated in the study. An intra-examiner reliability
study over time (8 and 30 days apart) was carried out to assess IPAQ-Gr repeatability. An inter-examiner re-
liability study was also performed to assess the consistency of IPAQ-Gr outcomes between examiners. At
the same time, an intra-examiner reliability study using an independent sample of 175 medical students at
the University of loannina was carried out in order to examine multi-centre IPAQ-Gr reliability. Intra-class cor-
relation coefficients for IPAQ scores and kappa statistics and percent agreement for physical activity classifi-
cation were used in the analysis.

Results: Intra-class correlation coefficients (ICCs) between day-1 and day-9 assessments for IPAQ total and
vigorous PA were high in all groups examined (0.84 to 0.93). ICCs for walking PA, moderate PA and sitting
hours were lower, but still good (0.69 to 0.81). Repeatability of IPAQ-Gr outcomes after one-month re-ad-
ministration was high for total and vigorous PA (0.87, 0.81) and good for moderate (0.66) and walking PA
(0.75). Inter-examiner reliability data showed that all correlations between examiners were greater than 0.70,
up to 0.87 (paired t-test, p=NS), with the exception of moderate PA, where correlations were weaker (0.58
to 0.64). Similar results were found when intra-examiner correlations were compared between educational
institutes (multi-centre inter-examiner reliability of IPAQ).

Conclusions: IPAQ-Gr was found to present acceptable reliability properties in Greek young adults. IPAQ-Gr
showed high repeatability values for total and vigorous PA, and good for moderate and walking PA.

ical activity (PA) in the prevention and
management of cardiovascular disease
has acquired greater prominence. Accumu-
lating evidence indicates that the preva-
lence of physical inactivity is increasing in
Western countries, while sedentary behav-

I n recent years, the importance of phys-

iour is considered a global health concern.
In the 2002 World Health Report of the
World Health Organisation (WHO), over-
all physical inactivity was estimated to cause
1.9 million deaths and 19 million DALY
(disability adjusted life years) globally.
Physical inactivity was also estimated to be
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responsible for 10-16% of cases of breast, colon and
rectal cancers and diabetes mellitus, and about 22%
of cases of ischaemic heart disease.

On the other hand, a plethora of epidemiological
studies have underscored the importance of habitual
PA in improving musculoskeletal function, controlling
overweight, reducing symptoms of anxiety and depres-
sion, maintaining good health and promoting quality of
life.? Clinical evidence has indicated that an increase in
the amount of PA expenditure reduces the risk of car-
diovascular disease, and of certain types of cancer and
metabolic diseases.> Self-reported PA is strongly asso-
ciated with insulin resistance* and certain cardiovascu-
lar risk factors,® and is inversely related with cardiovas-
cular morbidity and all-cause mortality.>"*

Physical activity questionnaires (PAQs) are the
most common and most practical approaches used for
evaluating PA status in large study populations, since
they are non-invasive, inexpensive and easy to adminis-
ter. Numerous PAQs have been designed for epidemio-
logical research; the National Cancer Institute of the
USA lists 71 of them.” One frequently used instrument
is the International Physical Activity Questionnaire
(IPAQ), which was developed in the late 1990s by a
multinational working group, supported by the WHO,
in order to assess PA cross-nationally in adults aged 18-
65 years.'" Four long (31-item) and four short (9-item)
questionnaire versions have been designed, which can
be self-administered or answered by telephone inter-
view.!? The recall period used by all long and short IPAQ
formats is either the last seven days or a “usual week”.
IPAQ instruments have been tested in both developed
and developing countries and have demonstrated good
reliability and acceptable validity properties,'! at least
as good as other self-answered PAQs.!*'> The IPAQ
committee suggests that the IPAQ-short, last seven days
(last 7-d) version, is the format of preference for both
national and internationally comparable prevalence
studies.!! Following the published work by Graig et al,'!
the self-answered, last 7-d, IPAQ-short, has been very
popular and many studies during the last six years have
examined its reliability and validity properties.'®

IPAQ-short has also been used in the Eurobarome-
ter survey conducted by the European Union, in which
a Greek version was included.”® Recently, this version
of IPAQ-short, modified and adapted for the Greek
culture (IPAQ-Gr, Appendix I) was tested for criteri-
on-related validity against exercise capacity with satis-
factory results (unpublished data). The purpose of this
paper is to describe IPAQ-Gr and present its reliability
properties in Greek young and healthy adults. Our aim
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is to use this instrument in order to assess PA in a num-
ber of studies seeking associations between physical in-
activity, smoking prevalence and cardiovascular func-
tion in the Greek population. In addition, a broader
awareness and use of the IPAQ-Gr instrument in the
Greek setting would facilitate objective comparisons
between studies and contribute to the validity of future
meta-analyses.

Methods

Study population

Two hundred and fifty randomly selected health sci-
ence students of the Athens Technological Educa-
tional Institute (TEI-A) and 200 medical students of
the University of Ioannina were invited to participate
in the study. Eligible for participation were all healthy
subjects aged 19-29 years old, with a body mass index
(BMI) of 18.5-29.9 kg/m?. Based on the WHO classifi-
cation, normal weight was defined as a BMI ranging
from 18.5 to 24.9 kg/m* and overweight as a BMI rang-
ing from 25 to 29.9 kg/m? Health status was assessed
by a physician through medical history, clinical and
physical examination. Twenty-five students of the 450
invited students were excluded on the basis of the eli-
gibility criteria. Nine subjects did not show up on the
second appointment day (day-9). Twenty-three sub-
jects returned non-valid questionnaires. The personal
characteristics of the non-participants (57 students,
12.7%) were similar to those of the subjects partici-
pating in the study. Finally, 218 TEI-A health science
students (113 men and 105 women, Table 1) and 175
University of loannina medical students (77 men and
98 women, Table 2) fulfilled the inclusion criteria and
completed all assessment protocols. A sample of 51
students of TEI-A, out of the 60 randomly selected
and invited, participated in an inter-examiner reliabil-
ity study. Written informed consent was obtained
from all participants. The study protocol followed the
principles of the Helsinki Declaration and was ap-
proved by the research and ethics committee of TEI-A.

Procedure

On the first appointment day (day-1), TEI-A partici-
pants filled in a standardised questionnaire recording
personal data, smoking status and other health-relat-
ed information.

Intra-examiner IPAQ-Gr reliability was assessed
through a test-retest design. The same examiner ad-
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Table 1. Personal characteristics and IPAQ-Gr outcomes in day-1, day-9 and day-30 assessments of TEI-A study population. IPAQ-Gr total,
vigorous, moderate and walking data are expressed as physical activity scores in MET-minutes per week (MET.min.wk ') and presented as the

median and (min-max) values. Personal data and sitting hours are presented as the mean =+ sd.

Total Group Men Women
(n=218) (n=113) (n=105) P
Personal data:
Age (yr) 23.0x23 23424 22622
Height (cm) 172.9 = 8.8 179.3 £ 6.0 1659 =52
Weight (kg) 68.4 = 12.7 77393 589 = 8.0
BMI (kg/m?) 22727 240%23 214 £25
Day-1:
Total 805 (0-5379) 1250 (0-5379) 693 (0-4782) <0.05
Vigorous 0 (0-4800) 480 (0-4800) 0 (0-3600) <0.05
Moderate 160 (0-2880) 180 (0-2880) 120 (0-1920) NS
Walking 330 (0-2079) 297 (0-2079) 396 (0-1980) NS
Sitting (hr) 7.1%+26 6.9 £2.6 7226 NS
Day-9:
Total 921 (0-6132)* 1140 (33-6132) 710 (0-4164) <0.05
Vigorous 0 (0-3600)* 240 (0-3600) 0 (0-2400) NS
Moderate 240 (0-2400)* 320 (0-2400) 120 (0-1800) NS
Walking 396 (0-2772)* 330 (0-2772) 396 (0-2376) NS
Sitting (hr) 7.1 £ 2.4% 6924 7424 NS
Day-30:
Total 1096 (0-5598)* 1252 (0-5340) 841 (0-5598) <0.05
Vigorous 0 (0-3600)* 320 (0-3600) 0 (0-3600) <0.05
Moderate 320 (0-2400)* 360 (0-3240) 240 (0-2400) NS
Walking 347 (0-2772)* 347 (0-2079) 347 (0-2772) NS
Sitting (hr) 7.0 = 2.2% 6.8+2.1 72+22 NS

BMI - body mass index. p-values refer to differences between IPAQ scores (chi-square) and sitting hours (t-test) for men and women.

*chi-square, p=NS for comparisons between day-9 and day-30 with day-1.
Tt-test, p=NS for comparisons between day-9 and day-30 with day-1.

ministered IPAQ-Gr on day-1 and on day-9, so that a
period of seven days intervened between the two as-
sessments. [IPAQ-Gr was re-administered by the same
examiner one month after the first appointment day
(day-30), so that the short-term stability of PA behav-
iour and the questionnaire’s reliability properties for
longer periods could be studied. On day-30, 177 sub-
jects out of the 218 TEI-A participants completed the
assessment protocol. Forty-one (19%) either did not
show up or returned non-valid questionnaires.

An inter-examiner reliability study was performed
to assess the between-examiner repeatability of IPAQ-
Gr outcomes over time. The same examiner (examiner
A) administered IPAQ-Gr to the 51 participating TEI-
A students twice, eight days apart. Then, after an eight-
day intervening period, the same subjects were read-
ministered IPAQ-Gr by another examiner (examiner
B) for two additional assessments, eight days apart
(Table 4). Students were advised not to change their
usual PA status within these 30 days.

At the same time, and under the same standardised
protocol and administration procedures, a second intra-
examiner reliability study in an independent sample of
175 University of loannina medical students was per-
formed, in order to examine multi-centre IPAQ-Gr re-
liability.

Physical activity assessment

The adaptation of IPAQ-short into Greek followed the
IPAQ committee guidelines (http://www.ipaq.ki.se/
cultural.htm). A team of experts consisting of health
science professionals, medical doctors, and a bilingual
professional took care of all the necessary work. These
included the translation, the development, the back-
translation and the initial field-testing phases. The orig-
inal self-answered, last 7-d, IPAQ-short (Appendix II)
and a Greek-translated (by the European Union; Euro-
barometer survey) IPAQ-short telephone format were
kindly provided to us by the IPAQ group. These for-
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Table 2. Personal characteristics and IPAQ-Gr outcomes in day-1 and day-9 assessments of University of Ioannina study population.
IPAQ-Gr total, vigorous, moderate and walking data are expressed as physical activity scores in MET-minutes per week (MET.min.wk™)
and presented as the median and (min-max) values. Personal data and sitting hours are presented as the mean * sd.

Total Group Men Women
(n=218) (n=113) (n=105) P
Personal data:
Age (yr) 20.7 £ 1.8 20.8 £2.0 205 € 1.7
Height (cm) 172.6 + 8.9 179.8 + 6.8 166.8 = 5.5
Weight (kg) 68.4 £ 12.7 77393 589 8.0
BMI (kg/m?) 225 %29 23925 215 2.7
Day-1
Total 710 (0-4917) 1031 (0-4917) 594 (0-3762) <0.05
Vigorous 0 (0-4320) 240 (0-4320) 0 (0-2400) NS
Moderate 160 (0-2160) 160 (0-2160) 160 (0-960) NS
Walking 297 (0-1617) 248 (0-1617) 330 (0-1617) NS
Sitting (hr) 73+25 72+25 73 +25 NS
Day-9
Total 739 (0-4275)* 808 (0-4275) 689 (0-3513) NS
Vigorous 0 (0-3600)* 160 (0-3600) 0 (0-1920) NS
Moderate 200 (0-1820)* 200 (0-1820) 220 (0-960) NS
Walking 297 (0-2310)* 248 (0-2310) 297 (0-1617) NS
Sitting (hr) 7.2 £2.2F 72+21 72+23 NS

BMI - body mass index. p-values refer to differences between IPAQ scores (chi-square) and sitting hours (t-test) for men and women.

*chi-square, p=NS for comparisons between day-9 and day-30 with day-1.
ft-test, p=NS for comparisons between day-9 and day-30 with day-1.

mats were the basis for IPAQ-Gr development. Techni-
cal, linguistic and cultural adaptations were agreed in a
consensus meeting. IPAQ-Gr was back-translated, at-
tempting conceptual equivalence, acceptability and
adaptation of wording to the target population. No con-
ceptual differences were noted between the two ver-
sions. The back-translated version was tested for re-
peatability in a selected sample of 32 bilingual subjects
and showed similar reliability properties to the original.
Field-testing of the provisional version included its
completion by a small sub-selection of subjects (n=20)
of the target group, by means of one-to-one interviews,
in order to examine the potential distribution of re-
sponses, comprehension, and to ensure linguistic and
content validity.

The IPAQ-Gr is a 7-item instrument consisting of
six questions that subjects are asked to answer in order
to record the number of days (frequency) and the num-
ber of minutes per day (duration) of their participation
in all kinds of vigorous, moderate and walking PAs dur-
ing the last seven days. In addition, a seventh question
records the time that subjects spend sitting during an
average weekday. Our experience from the testing trials
agreed with the reports of other investigators regarding
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the subjects’ difficulty in distinguishing between vigor-
ous and moderate PAs.!"?” For this reason, a few more
examples of vigorous (>6 metabolic equivalents,
METs) and moderate (4 METs) PAs, based on Ains-
worth’s? published data and adapted to Greek culture,
were added to those given in the original IPAQ. These
cultural adaptations are allowed and indeed encour-
aged by IPAQ committee protocols.'!

The administration protocol, the guidelines and all
explanations that were to be given to the subjects were
standardised. Prior to IPAQ-Gr administration, the an-
swering procedure was explained to the participants.
Emphasis was given to the condition that only PAs that
lasted at least 10 min should be recorded. The IPAQ
criteria by which PAs are classified as of vigorous or
moderate intensity were underlined. The physical activ-
ity score (PAg..) for each vigorous, moderate and
walking PA was calculated and expressed in MET-min-
utes per week (MET.min.wk ™). According to the IPAQ
MET-scoring method,” vigorous PA. is equal to vig-
orous weekly PA expenditure multiplied by 8 METs.
Moderate weekly PA expenditure is multiplied by 4
METs and walking PA by 3.3 METs to calculate mod-
erate and walking PA e respectively. Total PA, . is
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the sum of vigorous, moderate and walking PA, cs-
Based on their total and/or vigorous PA., the sub-
jects were classified into three PA categories (PA,):
low, moderate and high (Table 3).

Data analysis

Statistical analyses were performed using the SPSS
v.14 software package (SPSS Inc, Chicago, IL, USA).
Personal data and IPAQ-Gr sitting hours were normal-
ly distributed (as evaluated using the Kolmogorov-
Smirnov test) and their values are given as mean =
standard deviation. IPAQ-Gr PA,,,.; were not nor-
mally distributed and are given as the median, mini-
mum and maximum values. The chi-square test was
used to examine possible differences in PA e be-
tween men and women, and to compare day-9 and day-
30 with day-1 assessments.

Intra-examiner IPAQ-Gr reliability was assessed by
computing intra-class correlation coefficients (two way
mixed - single measures, 2-1-1 model) with 95% confi-
dence intervals, comparing day-9 and day-30 with day-1
PAg.ores The intraclass correlation coefficient (ICC) is a
descriptive statistic that can be used with quantitative
data organised into groups and it produces measures of
consistency of values within cases. Cohen’s kappa coef-
ficient (kappa statistic) and percent agreement were
used to test the repeatability of the PA classification be-
tween the appointment days. Kappa statistic and per-
cent agreement are statistical measures of consistency
for qualitative (categorical) data. The multi-centre reli-

Table 3. IPAQ scoring guidelines and physical activity classification criteria.?

ability of IPAQ-Gr was examined by comparing the re-
spective intra-examiner ICCs between the two sample
populations. Inter-examiner reliability was tested by
computing the ICCs between PAy,.; on day-1 and on
day-9 recorded by examiner A compared with the re-
spective PA. measured in the same subjects by ex-
aminer B eight days later. In all analyses, the values of
ICCs and kappa statistic were characterised as follows:
poor, 0.00-0.20; fair, 0.21-0.40; moderate, 0.41-0.60;
good (substantial), 0.61-0.80; high (excellent), 0.81-
1.00.%

Results

Descriptives

Four hundred and forty-four young and healthy higher
education students participated in the present study.
The distributions of subjects’ personal characteristics,
PA,. s and their PA, frequencies were similar to
those of the target population from which participants
were randomly selected (Papathanasiou G, et al. Preva-
lence of physical inactivity in Greek health science stu-
dents, unpublished data).

Based on IPAQ classification criteria, the preva-
lence of low PA was strikingly high for both population
groups of the present study, although the participants
were young and healthy science or medical students.
On day-1, 37.6% of the TEI-A participants were classi-
fied in the low PA,, and only 13.8% had high PA sta-
tus (data not shown). Day-9 and day-30 assessments did

9

A. Physical Activity Scoring

Vigorous PA, .. = 8 x (days with vigorous activities) x (daily minutes of vigorous activity)
Moderate PA.. = 4 X (days with moderate activities) X (daily minutes of moderate activity)
Walking PA.;. = 3.3 % (days with walking activities) X (daily minutes of walking)

Total PAyeore
All PA,.sare expressed as MET.min.wk™!

= Vigorous PA.,. + Moderate PA,. + Walking PA.,..

® Participants are instructed to record only those PA that last at least 10 min.

® The recorded PAs with duration less than 10 min.d™! are recoded to zero min.d™".

® The recorded PAs with duration more than 180 min.d"! are recoded to 180 min.d™'.

® Questionnaires with missing data for time or days or “don’t know”/“not sure” checked items are not included in data analysis.

B. Physical Activity Classification Criteria
¢ Low PA profile: Total PAgore < 600 MET.min.wk™!

¢ Moderate PA profile: Vigorous PAg,. = 480 MET.min.wk™! or Total PAy,. = 600 MET.min.wk™!

¢ High PA profile:

Vigorous PA.;. = 1500 MET.min.wk ! or Total PA..e = 3000 MET.min.wk!

PA - physical activity; PAy.,. — physical activity score

(Hellenic Journal of Cardiology) HJC ® 287



G. Papathanasiou et al

Table 4. Inter-examiner reliability correlation matrix (n=51).

Day-1

Examiner B

Day-9

TPA Vig  Mod  Walk
TPA 0.88*

Vig 0.87*

Mod 0.62*

Walk 0.77*
Sit

Day-1

Sit TPA Vig Mod Walk Sit
0.85*
0.83*
0.62*
0.75%*

0.71* 0.70%*

TPA 0.87*
Vig 0.92*

Mod 0.64*

Walk 0.76*
Sit

Examiner A

Day-9

0.85*
0.83*
0.58*
0.77%*

0.72% 0.73*

TPA - total physical activity; Vig — vigorous physical activity; Mod — moderate physical activity; Walk — walking physical activity; Sit — sitting hours.
* Chi-squared tested variability of the mean, p = NS. All correlations are significant (p<0.001)

not significantly change these findings. Respectively, on
day-1, 41.9% of University of loannina students were
classified in low PA ., Whereas only 11.2% had high
PA status (data not shown).

The PA,..s and the sitting hours descriptives for
all assessment days and study populations are present-
ed in Tables 1 and 2. When data for the overall group
(men and women) were analysed, no significant differ-
ences between total PAy.,.e on day-1 and day-9 were
found for either study population. Similarly, there were
no significant differences found between day-1 and day-
30 total PAcs for TEI-A participants.

Regarding sex differences, a greater percentage of
men than women were in high and moderate PA
and a lower percentage were in low PA . on all assess-
ment days and in both study populations (data not
shown). Total and vigorous PA .., were, in most cas-
es, significantly higher for men than for women (Ta-
bles 1, 2).

Reliability study

Reliability testing between the examiners of the TEI-
A sample population was performed and the respective
inter-examiner correlation coefficients are presented in
Table 4. All computed correlations (with the exception
of those between moderate PA.;) were greater than
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0.70, up to 0.87. Inter-examiner correlations between
moderate PA., were lower, ranging from 0.58 to
0.64.

IPAQ-Gr intra-class correlation coefficients be-
tween day-1 and day-9 assessments for TEI-A partic-
ipants are presented in Table 5. Good reliability was
indicated when ICCs exceeded the criterion value of
0.60.%° All computed correlations between day-1 and
day-9 PA..es €xceeded the criterion value and rang-
ed from 0.71 to 0.93. Total and vigorous PA,. on
day-1 were highly correlated with the respective mea-
sures on day-9, both when data from the overall
group were analysed, and in men and women sepa-
rately (0.85 to 0.93). In all groups, (total, men and
women), correlations of moderate PA and walking
PA were lower, but were still good (0.74 to 0.80). Sit-
ting hours recall had the lowest ICCs (0.71 to 0.72).
The repeatability of the PA classification between as-
sessments was good for the overall group (kappa sta-
tistic 0.70, 82% of agreement). In men, repeatability
of PA classification was also good (kappa statistic
0.77, 86% of agreement). In women, the correlations
were lower (kappa statistic 0.63, 78% agreement),
implying that more women change PA_,, between
assessments.

IPAQ-Gr repeatability and the intra-class corre-
lation coefficients between day-1 and day-9 assess-
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Table 5. IPAQ-Gr test-retest reliability correlations between day-9 and day-30 with day-1 of TEI-A study population.

Total Group Men Women
(n=218) (n=113) (n=105)
Day-1 vs. Day-9:
PA ass™ 0.70 /82.1% 0.77/85.8% 0.63/77.9%
Total PAT 0.92 (0.89-0.94) 0.93 (0.90-0.95) 0.89 (0.84-0.92)
Vigorous PA' 0.88 (0.83-0.91) 0.90 (0.81-0.94) 0.84 (0.77-0.89)
Moderate PA 0.76 (0.69-0.82) 0.75 (0.65-0.86) 0.77 (0.68-0.84)
Walking PA 0.78 (0.72-0.83) 0.80 (0.72-0.86) 0.75 (0.65-0.82)
Sitting hours' 0.72 (0.65-0.78) 0.72 (0.62-0.80) 0.71 (0.60-0.79)

Day-1 vs. Day-30:

PA s 0.67/79.7%

Total PAT 0.87 (0.83-0.90)
Vigorous PA' 0.81 (0.74-0.86)
Moderate PA 0.69 (0.57-0.77)
Walking PA" 0.75 (0.68-0.81)
Sitting hours' 0.66 (0.57-0.74)

0.70 / 81.7%
0.87 (0.81-0.91)
0.82 (0.72-0.88)
0.68 (0.58-0.80)
0.74 (0.62-0.82)
0.68 (0.55-0.78)

0.62/77.4%
0.88 (0.82-0.92)
0.79 (0.70-0.86)
0.70 (0.57-0.79)
0.77 (0.67-0.85)
0.64 (0.49-0.75)

PA .5 — physical activity category; PA — physical activity.
*kappa statistic / % of agreement for PA classification between assessments.

fintra-class correlation coefficients (95% confidence intervals). All correlations are significant (p<0.001).

ments for University of loannina students are pre-
sented in Table 6. The results were similar to those
found for TEI-A participants. All correlations be-
tween day-1 and day-9 PA,.s exceeded the criteri-
on value and ranged from 0.69 to 0.93. Total and vi-
gorous PA...s on day-1 were highly correlated with
the respective PA ., on day-9 (0.91 to 0.93). Moder-
ate and walking PA correlations were lower, but were
still good, ranging from 0.72 to 0.81. The repeatability
of the PA classification between assessments was good
for all groups (kappa statistic 0.73 to 0.76).

In order to examine the reliability properties of
IPAQ-Gr for longer periods, the questionnaire was re-
administered by the same examiner on day-30. The

computed correlations for all IPAQ-Gr outcomes ex-
ceeded the criterion value and ranged from 0.68 to 0.88
(Table 6). Total and vigorous PA, in the overall
group showed the highest correlations (0.87 and 0.81,
respectively), while sitting hours repeatability had the
lowest value (0.66).

Discussion

This is the first study to examine the reliability proper-
ties of IPAQ-short in a Greek population. IPAQ-Gr
was tested in two independent study samples of young
adults and was found to have good test-retest repeata-
bility. The computed intra-class correlation coefficients

Table 6. IPAQ-Gr test-retest reliability correlations between day-1 and day-9 of University of Ioannina study population.

Total Group Men Women
(n=175) (n=77) (n=98)
PA 5™ 0.75/85.7% 0.73 / 84.4% 0.76 / 87.0%
Total PAT 0.93 (0.89-0.95) 0.92 (0.87-0.95) 0.93 (0.90-0.96)
Vigorous PAT 0.92 (0.89-0.94) 0.91 (0.85-0.94) 0.93 (0.90-0.95)
Moderate PAT 0.75 (0.68-0.82) 0.78 (0.68-0.86) 0.72 (0.60-0.81)
Walking PA 0.77 (0.71-0.83) 0.74 (0.62-0.83) 0.81 (0.73-0.87)

Sitting hours'

0.72 (0.64-0.79)

0.69 (0.55-0.79)

0.75 (0.65-0.83)

PA . — physical activity category; PA — physical activity.
*kappa statistic / % of agreement for PA classification between assessments.

fintra-class correlation coefficients (95% confidence intervals). All correlations are significant (p<0.001).
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for IPAQ-Gr total and vigorous PA were high in all
groups examined, ranging from 0.84 to 0.93. Walking
PA, moderate PA and sitting correlations were lower,
but they were good and significant. Similar results were
found when intra-examiner correlations were com-
pared between educational centres.

Our results are in line with other studies indicating
that IPAQ-short has good to high reliability properties
in adults.!1%?2?* Repeatability of the IPAQ-short vig-
orous PA questions® and total minutes PA index'” has
also been found to be good. On the other hand, in a
multinational European study, Rutten et al'® reported
that the test-retest reliability scores of the telephone-
administered IPAQ-short were moderate or even fair,
ranging from 0.22 to 0.56. The authors explained their
rather disappointing results by referring to method-
ological issues.

In most IPAQ-short reliability studies, the intra-ex-
aminer correlations for moderate PA are usually lower,
compared with the correlations of vigorous PA. Mac-
farlane et al** pointed out that all reliability correlations
were above (.75, with the exception of moderate PA,
which was fair (0.31). Brown et al'’ reported a lower re-
peatability for moderate PA duration (0.41) compared
to vigorous PA duration (0.52). Kurtze et al*® found
good correlation values for the vigorous PA questions
(0.61-0.62), but the repeatability of the moderate PA
questions was only fair (0.34-0.30). In our study, moder-
ate PA intra-class correlation coefficients were also
lower compared to vigorous PA (Tables 5, 6). A num-
ber of issues could be associated with the higher ICC
values found in the present study. Descriptive analysis
of our data in the TEI-A sample population showed
that on day-1 about 43% of men and 63% of women re-
ported zero vigorous PA. The respective percentages
for zero moderate PA reporters were much lower, 30%
of men and 46% of women. Similar findings were found
for the University of Ioannina participants: 42% of men
and 62% of women reported zero vigorous PA on day-
1, while 32% of men and 37% of women reported zero
moderate PA at the same appointment day. The much
higher frequencies of zero vigorous PA, compared to
zero moderate PA, may partially explain the higher reli-
ability correlations for vigorous PA found in our study,
since it is easier, and therefore more reliable, to recall
no physical activity. In addition, most of the vigorous
PA reporters referred to systematic exercise and team
sports activities. These structured vigorous PAs can be
more accurately recalled compared to some vaguely de-
fined moderate PAs, such as “carrying light loads” or
“multiple household tasks at once”.
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IPAQ-Gr maintained its good reliability properties
even when it was re-administered after a one-month
period. In the overall group, the intra-class correlation
between day-1 and day-30 assessments for total PA was
0.87, implying a short-term stability of PA behaviour
and a longer-term reliability over time for IPAQ-Gr.
To the best of our knowledge, no other study has tested
IPAQ-short for reliability with repetition over one
month. Our results are comparable with previously
published data for other popular PAQs, apart from
IPAQ, indicating that PAQs usually have good to high
reliability properties over a one-month testing period.’!
Minnesota Leisure Time PAQ reliability correlations
between assessments, approximately four weeks apart,
ranged from 0.73 for light activities to 0.95 for heavy
PAs.*? The repeatability of the College Alumnus PAQ
over a 4-week period was 0.72,%® while the Lipid Re-
search Clinic questionnaire’s respective reliability cor-
relations for overall study population were 0.85 (2-point
scoring system) and 0.88 (4-point scoring system).>*

Strengths and limitations

The random selection of the subjects out of a well-de-
fined and homogenous target population and the sizes
of the sample population groups add strength to the re-
sults of the present study. In addition, IPAQ-Gr re-
peatability was examined in all groups (overall, men
and women), an inter-examiner reliability study was
performed, and IPAQ-Gr reliability properties were
compared between two independent sample study pop-
ulations.

On the other hand, there are certain limitations
that have to be mentioned. Because of the long dis-
tance between centres, it was difficult to conduct in-
ter-examiner reliability testing between the examin-
ers of the two independent sample study populations.
However, the study protocol and all IPAQ-Gr ad-
ministration procedures were extensively discussed
and standardised at the beginning of the study. One
other limitation that may influence the extent to
which our results may be generalised is that IPAQ-
Gr was examined for reliability in a narrow age group
of young adults and only in well-educated health sci-
ence students, who usually have a better understand-
ing of the purposes of such studies and are more mo-
tivated to participate. In addition, young adults are
more reliable in reporting their physical activity,
since they are usually involved in easier to recall
structured PAs, such as systematic exercise or team
sports activities. Therefore, it remains necessary to
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extend the study of IPAQ-Gr reliability properties to
other age and special groups and/or to the general
Greek population.

Conclusion

In the present study, total and vigorous physical activ-
ity measured by IPAQ-Gr demonstrated excellent re-
liability properties. Moderate and walking physical
activity correlations, although lower, were good. The
reliability measures of IPAQ-Gr were comparable to
the original version and other multi-cultural adapta-
tions in the literature. Overall, it can be suggested that
IPAQ-Gr might be a reliable tool for assessing physical
activity in Greek young and healthy adults.

Acknowledgements

We would like to thank the IPAQ group and Maria
Hagstromer, Karolinska Institute - Department of Bio-
sciences and Nutrition, who provided us with the
Greek-translated IPAQ-short version. We acknowl-
edge the contribution of Nicolaos Galgos, University of
Ioannina, Medical School - physiology laboratory, for
his assistance in IPAQ-Gr administration. We also ac-
knowledge the contribution of Stamatis Adamopou-
los, Associate Director of the 2nd Cardiology Depart-
ment, Onassis Cardiac Surgery Centre. Finally, we
greatly thank Philip Lees, Technical Editor of the
Hellenic Journal of Cardiology, for his work in back-
translating IPAQ-Gr into English.

(Hellenic Journal of Cardiology) HJC ® 291



G. Papathanasiou et al

*500 UXou3ridno Ut oiA srinoLoidoXn3 5oz “nothoyororlizmds not SoyzL

_H_ Soingzg 10rj3 A3Q/MYI0MAA A3Q pdzrll pAD 53dm

*oAln AO1 13ADYHDY1Id3U A3Q DYyYD ‘bondoayln 313uszyy
lr zapasysrd ‘313Spgpig apro ‘Snoyid 31o3AIUINOMIZ ADLO ‘O13hDdA
010 ‘1110 010 10A3M0IGDN 31DAdIM nou oaQdx o1 1zaDgdDYId3U
oA 13dourd Soinp Soapdx g facdadhk ; amipainzyzl A1 Di3NdDIg

r2 paox nd3d bazrioighiano ;i 30 10a31l01gDH 31DODd31U OAQDX 0DO]T °2

_H_ S0ing3g 1orli3 A3Q/mIdmAA AZQ odzril pAD pLU3Y

{Spiamaioudsu 3apond3u ndo bhoou ‘piuay
pazroxzano T oup od3ioooid3u mA ‘sipolnipudsu nou Sadzrl Siy, ‘9

hcbcheau>=Ew5ca3xou:u5thw<u>w_._oxw>=o
0T oup od310001d3u pd3rll Dby 310olLDUD3L A3Q AD3 _H_
peprioQg3 pAp 53d3ril

‘pau3y pasroxsano T oup od3rgooidsu
mA 31poliipudzu Sadzrls Szoou ‘Sadzrl 4 S3panays Sy, g

‘bolygp b Lolxop ‘DiAmApXnrh DIA 500 0AQdX 0d3gN3Y3 AOLOD 10X D0 S130UADL3M
9110 *500 5p10DAd3 SUL odmX oLo prilioud3u oL 313goyidsurino oy 53330 Z 53101n3y31
1L pioy 3100lioud3u nou 0AQdX oL 3131d3N0 ‘9 1DY § J130UL1md3 5110 3130ULADUD AIDY

_H_ S0inglag 10rI3 A3Q/MYIMAA A3Q pd3ril DAD DLU3Y

‘Smglano :apadando ndo boou
‘pilnowdinondg lnnindmo pidazd oounx zapADu nou Szdzdlk S, 4

mcoc._.eau__,_._EchaaxoacwR.z.
*531L101dLLODAQ 5331LDMMO SUODLAZ SDIJL3M 3LDADN A3Q AD3 _H_

ogorioQg3 pAD 53d3ril T

bl oA oyoxodou 5oz (bolgrinyox ﬁauﬂux ‘palrinxoa _udriux a3l
Slxnrhoap pwooyligou ‘Soinrmo Sizolwmon m".uu-.ionn_ Szl ‘noinuo
nol pilnoidogox lmyoano ‘(pyix 01 oup pdziodwid) bdpg nddoys
313d3doa3t pa 10 31300bLo DA 01 SOuo ‘pDilnoidhiondg lxmaipdmo
D1d131 prouny 31pADN S3d3Tllr S3o00u ‘Sadaril 2 S3panzysr S1i pany ‘g

‘pdod 3gD% DIL3Y 0| oD UJ3LNYOA3 DI3XADIQ
ADXI3 1D% 31DADM nou 53LULoiduiondQ S3iLorimo SUDDIAZ SOIOL3H 1L 0AQM 3L13pd3NT
SmgUANO 110 OUD DJ3LOYONONQ SMUDM 3133AUDAD DA ANOADN SDO IDM DI3gDUOOdU
Wiorimo pid13r anoLioup nou 531U1oiduiondg 30 ID13d3doAD DLULQIdULODQ LMiLDrmD
Suopiaz Soidizr iy “53d3AU £ S3IDIN3Y3L DIl DIDX 3LDADM nou 53ibioiduiopndo
Siprimo SUSBIAZ SPIGL3A O1L 93Y0 3L31d3d0 ‘p 1I0Y € J130liLmds St 3130U1ADUD AId])

D So0ingzg 1013 A3Q/MIdMAA A3Q pdzrli pAD DLU3Y

‘Smglano z1pa0daido ndo loou
‘pilnnordliniondg lmaiordeo baoiaz proupx zipbapy nou Szadzl Sy, 7

¢ Lolimds AlLo 310LdmXodu 3101 D
*531U101dlLoDdQ 53X1LDMAMO H3A0LA3 3LDADY A3Q AD3

pgorlogg3 pap S53dzrdl —

{(rreqpuey ‘req4aqjoa ‘[reqiayseq ‘odindoogou)
og3auliA 30 SpamAp ‘onorl Swnza ‘lolrgrinyox LdoAldA ‘provyligour
ldoAlrdA ‘sorqoiae ‘orizda odoAlrdA ‘iovyx 3d orlodgnig 20 orh3zda
‘bdog =31 bolmiop baoraz ‘orichoyo Souo ‘pilniowdinondg lmaiprdmo
lao1a3 DIOUDN 21DADM Sadardl Szoou ‘Sadardl », Sapinazysa 512 pany T

‘pdod 390 DIU3Y 0T OUD UO3LINYDAZ
DI3XADIQ ADXJ3 10X 31DADM nou 531lioidurondg 53viipbrimo 5S3AGIAZ SiL onorl 313gdavg
SmgUAND 110 QUD DJ31QYONONQ DMILADALO 3133AUDAD DA ANOADM DO IDM DI3gDUOOU
itorimo  Laoiaz Anovoup nou 531bioiduioode 30 1D13d3dpAD  DLLLOIdLLODDE
iiorimo UAoLA3 DI "5303AU £ SIIDIN3Y3L OlL DIDM 3LDADM nou 531ligiduiondg
S»itporimo SIAGIAT OIL 93Y0 3u31d30 ‘z I0¥ T Si3olimds St 3130liiAbup  AI|Y

‘orlo1p 01dU.LoDdQ DyILDAMO DAZ
31013 A3Q 1L 3130N3.10IU AD3 103 DrioMD O130U1md3 S1L 93y0 3130U1ADUD DA MYDYDDDU 90T
‘Liolygp U LoLxop ‘piAmApXnr piA 500 oagdX 0d3gn3y3 AoLo 1D noul noL ‘noiliuo nolL
9313yN0Q 5110 ‘500 130UANDL3A 5110 ‘500 DIODAD3 AUL DLDX 31DADN nou 531U1oiduiondQ
3 opwizXo Sizolimds anoapgripyidzy - z 1 911 pilroiduioode
Wiorimo ploupy pIA 130md31dD 313X3 nou o>oax oLo >_._oaoeo J13oliumdz mipxodou 10

UOISIaN %33I9
[e931 SKBP / }SB| - PaIaMSUE }|as - HOYS

alleuuonsanp AJA1oy [eaishyd |euonjeulaju)

| Xipuaddy

292 @ HJC (Hellenic Journal of Cardiology)



Reliability of IPAQ in Greek Young Adults

‘Bunedioiued 104 nok yueys ‘asieuuonsanb ayj jo pua ayj si syl

2Ins JoN/mouy Juog D
Aep Jad senuiw
Aep jad sunoy—
ihep

yoam e uo Bupys puads noA pip swn yonw moy ‘sAep £ ise| syl Buung 2

‘uoISIng|a} YdjEM
o} umop Buif| 10 Bunus Jo ‘Buipeas ‘spuauy Bunisia “ysep e je Bunus juads swi spnjoul Aew
siyl -ewn ainsig| Buunp pue yiom asinoo Buiop ajiym ‘awoy Je ‘yiom Je Juads awi) spnjou|
‘shep £ 1se| ay Buunp sfAepyoem uo Bumis yuads noA awi ay) inoge si uonsenb jse| ey

2INS JON/MOUY LU0 D
Aep jad sopnupw ——
Aep Jad sinoy

¢shep asoy) Jo auo uo Bupjjem puads Ajjensn NoA pip awi} Yonuw MoH ‘9

Z uoysanb o} dpjs == Bupjem oN D
yooam sad shep

£l e 1e sejnuiw
01 1se8| Je 10} qjem noA pip sAep Auew moy uo ‘shep £ ise| sy Buung G

‘2Insia| 10 ‘8sioiexa ‘Uods ‘uonealdsl 10}

A1@10s op ybiw noA yeyl Bupjem Jayjo Lue pue ‘aoeid o} aoeld woly [aael) 0} Buiyiem ‘swoy
1B pue 3iom Je sapnjoul siyl “sAep £ ise| ayy ul Bupjiem juads nok awi ay) noge yuly L

aIns JON/Mouy J,uoqg D
Aep Jad saynuiw
Aep Jad sinoy

¢skep asoy jo auo
uo saajoe [eoisAyd ajesapow Guiop puads Ajjlensn noA pip awi} yonw moH R

G uonsanb o] dijs €=  SBIINIOR [BOISAY SJBISpOW ON _H_
yoom Jad shep

‘Bupjem apnjoul 10U 0 £SIUua}
sa|gnop 1o ‘eoed Jejnbal e e BuioAoig ‘speo| bl Builiieo ay sealoe
|eaisAyd ajesspow op nok pip sAep Auew moy uo ‘shep 2 1se| ay) Buung e

"aw} B 1B saynuiw
01 1sE9| 1B 10} pIp noA jey) seanoe [eaisAyd esoyl noge Ajuo juiyl ‘|euwlou uey) Jepiey
Jeymawios aylealq nok axew pue uoye [edisAyd eyelspow ayel 1yl sanaloe o) Jajel
sennnoe ajesapoy ‘shep £ 1se| ay) ul pip noAf Jey) seniAloe ajelapow 8y |8 INoge Mulyl

aIns JoN/mouy Juoq _H_
Aep Jad sanujw

Aep Jad sinoy

.shep asoy jo auo
uo saaoe [eoisAyd snosobia Buiop puads Ajjensn noA pip awiy yonuw moH 2

g uonsenb 0} dpjs <= sapnAnoe |eaisAyd snosobia op D

yoomtad shep —

& Bunofolg 1sey Jo ‘soiqosae ‘BuibBip ‘Bunyy Aveay ey sananoe
leaisAuyd snoaoBia op noA pip sfep Auew moy uo ‘shep £ ¥se] ay) Buung t

‘awy e je
sajnuiw Q| 1sea)| Je 1o} pip nof jey) saiianoe [eaisAyd asoy) Inoge Ajuo quiyl lewlou uey)
J9piey yonw ayjeaiq noA axyew pue oy [eaisfyd piey axe} Jey) SallAlloe 0] 12jal SaljIAloe
[eaisAud snoloBip "sAep 2 1se| au) ul pip noA Jeyl sanaloe snolobia ay) ||e Inoge yuiylL

‘yods 10 8s1019Xa ‘Uoealoal
Jo} awny aseds anoA ui pue ‘ade|d o} eoed wouy 186 0) ‘Yom pled pue asnoy JnoA jo ped se
‘JIOM Je op noA saniAlloe sy} Jnoge yulyl ases|d "uosiad aAljoe UE aq 0} j|esinok Jspisuod
Jjou op noA y uaae uonsenb yoeo Jomsue aseald °SAep Z 1se| oyl ul aanoe Ajedisfyd
Buleq juads nok swn syl noge nok yse |m suonsenb ayyl seal Aeplisns aiay Jo
uved se op sidoad jey; senanoe [eoisAyd Jo spury a8y inoge yno Buipul) ul paljsalsiul ale apn

0,U0ISIaA [eulbLQ
[leda1 sAep / jse| - pasamsue Jjos - Joys
alleuuonsanp AJARaYy [eaisAyd [euoijeusaju)

II ipuaddy

(Hellenic Journal of Cardiology) HJC ® 293



G. Papathanasiou et al

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

World Health Organization. World Health Report on Re-
ducing Risks and Promoting Healthy Life [Internet]. 2002.
Available from: http://www.who.int/whr/2002/en/whr02_en.pdf
Haskell WL, Lee IM, Pate RR, et al. Physical activity and pub-
lic health: updated recommendation for adults from the Ame-
rican College of Sports Medicine and the American Heart
Association. Circulation. 2007; 116: 1081-1093.

Blair SN, Cheng Y, Holder JS. Is physical activity or physical
fitness more important in defining health benefits? Med Sci
Sports Exerc. 2001; 33: S379-S399.

Kavouras SA, Panagiotakos DB, Pitsavos C, et al. Physical ac-
tivity, obesity status, and glycemic control: The ATTICA
study. Med Sci Sports Exerc. 2007; 39: 606-611.

Aadahl M, Kjaer M, Jgrgensen T. Associations between over-
all physical activity level and cardiovascular risk factors in an
adult population. Eur J Epidemiol. 2007; 22: 369-378.
Kokkinos PF, Giannelou A, Manolis A, Pittaras A. Physical
activity in the prevention and management of high blood
pressure. Hellenic J Cardiol. 2009; 50: 52-59.

Mora S, Cook N, Buring J E, Ridker P M, Lee IM. Physical
activity and reduced risk of cardiovascular events. Potential
mediating mechanisms. Circulation. 2007; 116: 2110-2118.
Nocon M, Hiemann T, Muller-Riemenschneider F, Thalau F,
Rolland S, Willich SN. Association of physical activity with all-
cause and cardiovascular mortality: a systematic review and
meta-analysis. Eur J Cardiovasc Prev Rehabil. 2008; 15: 239-246.
National Cancer Institute of USA [Internet]. Available from:
http.//appliedresearch.cancer.gov/tools/paq/reflist.html
International Physical Activity Questionnaire [Internet]. Avail-
able from: http.//www.ipaq.ki.se/ipaq.htm

Craig CL, Marshall AL, Sjostrom M, et al. International physi-
cal activity questionnaire: 12-country reliability and validity.
Med Sci Sports Exerc. 2003; 35: 1381-1395.

Ainsworth B, Jacobs DR, Leon AS. Validity and reliability of
self-reported physical activity status: the Lipid Research Clin-
ics questionnaire. Med Sci Sports Exerc. 1993; 25: 92-98.
Jacobs DR Jr, Ainsworth BE, Hartman TJ, Leon AS. A si-
multaneous evaluation of 10 commonly used physical activity
questionnaires. Med Sci Sports Exerc. 1993; 25: 81-89.

Miller DJ, Freedson PS, Kline GM. Comparison of activity
levels using the Caltrac accelerometer and five question-
naires. Med Sci Sports Exerc. 1994; 26: 376-382.

Friedenreich CM, Courneya KS, Neilson HK, et al. Reliabili-
ty and validity of the Past Year Total Physical Activity Ques-
tionnaire. Am J Epidemiol. 2006; 163: 959-970.

Rutten A, Vuillemin A, Ooijendijk WT, et al. Physical activi-
ty monitoring in Europe. The European Physical Activity
Surveillance System (EUPASS) approach and indicator test-
ing. Public Health Nutrition. 2003; 6: 377-384.

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: 205-215.
Tehard B, Saris WH, Astrup A, et al. Comparison of two physi-

294 @ HJC (Hellenic Journal of Cardiology)

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

cal activity questionnaires in obese subjects: the NUGENOB
study. Med Sci Sports Exerc. 2005; 37: 1535-1541.
Vandelanotte C, Bourdeaudhuij ID, Philippaerts R, Sjostrom
M, Sallis JF. Reliability and validity of a computerized and
Dutch version of the International Physical Activity Question-
naire (IPAQ). J Phys Act Health. 2005; 2: 63-75.

Ekelund U, Sepp H, Brage S, et al. Criterion-related validity
of the last 7-day, short form of the International Physical Ac-
tivity Questionnaire in Swedish adults. Public Health Nutr.
2006; 9: 258-265.

Fogelholm M, Malmberg J, Suni J, et al. International Physi-
cal Activity Questionnaire: validity against fitness. Med Sci
Sports Exerc. 2006; 38: 753-760.

Macfarlane DJ, Lee CCY, Ho EYK, Chan KL, Chan DTS. Re-
liability and validity of the Chinese version of IPAQ (short, last
7 days). J Sci Med Sport. 2007; 10: 45-51.

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

Deng HB, Macfarlane DJ, Thomas GN, et al. Reliability and
validity of the IPAQ-Chinese: the Guangzhou Biobank Co-
hort study. Med Sci Sports Exerc. 2008; 40: 303-307.

Wolin KY, Heil DP, Askew S, Matthews CE, Bennett GG. Val-
idation of the International Physical Activity Questionnaire-
short among blacks. J Phys Act Health. 2008; 5: 746-760.
European Commission - European opinion research group.
Physical Activity. Special Eurobarometer 183-6/Wave 58. 2, De-
cember 2003.

Shephard RJ. Limits to the measurement of habitual physi-
cal activity by questionnaires. Br J Sports Med. 2003; 37:
197-206.

Ainsworth BE, Haskell WL, Whitt MC, et al. Compendium
of physical activities: an update of activity codes and MET in-
tensities. Med Sci Sports Exerc. 2000; 32: S498-S516.

IPAQ committee. Guidelines for data processing and analysis
of the International Physical Activity Questionnaire (IPAQ)
[Internet]. November 2005. Available from: http://www.ipaq.
ki.se/scoring.htm

USA Department of Health and Human Services. Centres
for Disease Control and Prevention [Internet]. Available from:
http://www.cdc.gov/

Jacobs DR Jr, Ainsworth BE, Hartman TJ, Leon AS. A si-
multaneous evaluation of 10 commonly used physical activity
questionnaires. Med Sci Sports Exerc. 1993; 25: 81-91.
Richardson MT, Leon AS, Jacobs DR, Ainsworth BE, Ser-
fass R. Comprehensive evaluation of the Minnesota leisure
time physical activity questionnaire. J Clin Epidemiol. 1994;
47:271-281.

Ainsworth BE, Leon AS, Richardson MT, Jacobs DR Jr, Paf-
fenbarger JR. Accuracy of the College Alumnus physical ac-
tivity questionnaire. J Clin Epidemiol. 1993; 46: 1403-1411.
Ainsworth BE, Jacobs DR Jr, Leon AS. Validity and reliabili-
ty of self-reported physical activity status: the Lipid Research
Clinics questionnaire. Med Sci Sports Exerc. 1993; 25: 92-98.



