
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-020-08508-9&domain=pdf
https://orcid.org/0000-0002-4999-7345
https://orcid.org/0000-0002-4526-4910
https://orcid.org/0000-0002-1582-5385
https://orcid.org/0000-0001-9557-6958
https://orcid.org/0000-0002-8197-0572
https://orcid.org/0000-0002-4059-104X
https://orcid.org/0000-0002-1907-120X
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
mailto:alexandra.makai@etk.pte.hu


Background



experts. A few cultural adaptations were made to the
original items to reflect the reality in Hungary, like the
replacement of the English word vigorous, which was
hardly understood in Hungarian, with the word” in-
tense”. Then, the translated questionnaire was pilot
tested in a convenience sample of 10 persons. The draft
items should not be revised upon reviewing the justify-
ing results of the preliminary pilot testing. The final
questionnaire was assessed on the 0th day then it was
reassessed in a random sample (n = 33) of the partici-
pants with a seven-day recall [



Validation process
In order to allow for comparisons with other validity
studies, the Edinburgh Framework for validity and reli-
ability [25], as well as the COSMIN checklist [26, 27]
were applicable for the analysis.



Concurrent validity
We tested the concurrent validity of the IPAQ-HL –
ActiGraph GT3X results using Spearman’s rank correl-
ation. Moderate significant correlation was found be-





correlation for total PA (r = 0.29), vigorous PA (r = 0.79)
and moderate PA (r = 0.15). In this study multiple sub-
jective measures were also found. Comparing the accel-
erometer and IPAQ data, they reported 16.769-times
higher vigorous activity and 4.113-times higher moder-
ate activity in questionnaire compared to objective re-
sults [32].

The Brazilian version of IPAQ-L largely overestimated
self-reported PA results as well [33]. In this stratified
random representative sample (n = 1572), but without
direct measures, male and female respondents also
showed unusually high levels of PA in household and
work-related dimensions. They registered very high
values overall, 83% of males and 89% of females reached
the 150 min per week MVPA limit, calling into question
the exclusive use of the Brazilian version of IPAQ-L for
community health strategies [33].

Cleland et al. published contradictory results regarding
older adults (age 71.8 ± 6.6 years) in the United

Kingdom, they underestimated their level of MVPA and
sitting time when completing IPAQ-L. However, acceler-
ometer (Actigraph GT3X+) data was only 1.337-times
more by MVPA, 1.623-times more by sedentary behav-
iour on week days and 1.671 by SB on weekend days
than self-reported data; an error arose by Bland-Altman
analysis on weekdays and on weekend days as well [34].
Hagströmer et al. also reported lower HEPA (the same
like MVPA) and moderate PA scores with IPAQ than
with MTI activity monitors (7.4 ± 9.5 vs 10.8 ± 3.4 and
5.1 ± 6.9 vs 9.1 ± 2.7 h/week respectively) on a modest
Swedish sample (n = 42) [12]. Subsequently, comparing
subjective and objective measures of PA in a population
sample (n = 980) higher vigorous PA was found with
MTI, but moderate accelerometer results remain lower
than moderate plus walking activity by IPAQ-L [35].

However, some overestimation in self-report results is
more common, Lee et al. describe three studies [30, 36,
37] using IPAQ-SF and accelerometer data with
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