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Abstract
Background: Reliable and valid instruments are needed to estimate physical activity levels. The aim was to culturally
adapt the “Rapid Assessment of Physical Activity” (RAPA) into Hungarian and to investigate the validity and reliability of
this adapted version in the elderly over 50 years.
Methods: In our cross-sectional study 222 subjects were recruited in Hungary between December 2020 and January 2021(age 61.1 ± 7.9 years, 28% male). Criterion validity of RAPA and International Physical Activity Questionnaire
(IPAQ)—Hungarian long version was tested by Spearman’s rank correlation. The examination of repeatability was
based on a group of 32 people, and on the one-week test–retest reliability approach, and in addition to this during
the statistical analysis intra-class correlation coefficient was calculated. To examine the sensitivity and specificity of
the RAPA, negative and positive physical activity values were calculated from the results of the long version of the
IPAQ and the RAPA. We tested 4 hypotheses (3 validity, 1 reliability). We considered acceptable validity and reliability
if > 75% of hypotheses were confirmed. Results: All of the hypotheses (100%) were confirmed. Based on results of
the validity testing of the newly adapted questionnaire was showed a moderate correlation between the examined
measurement tools (R = 0.542, p < 0.001). The test–retest results of the questionnaire (N = 32, R = 0.988, p < 0.001)
showed strong association.
Conclusion: RAPA showed fair to moderate validity and strong test–retest reliability similar to other studies. Based on
our study’s results the RAPA is a valid and reliable questionnaire to measure the elderly Hungarian population’s physical activity.
Keywords: Elderly, Hungary, Physical activity, Questionnaire, Validity
Background
Aging is a multifactorial and irreversible process associated with a significant decrease in muscle mass and neuromuscular function. One of the most effective ways to
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counteract this is exercise [1]. According to 2020 data,
9% of the world’s population is over 65, compared to
19% in Europe. By 2050, the elderly population in more
developed countries is projected to exceed that of young
people [2]. According to a 2019 study, the prevalence of
physical inactivity increases significantly with age: one in
five people in the world is physically inactive, and onethird of adults and four-fifths of young people are less
than the recommended level of physical activity (PA)
[3]. In more developed countries it causes the deaths of
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5 million people worldwide [4]. According to the World
Health Organization’s (WHO) definition, people between
the ages of 5 and 17 should spend at least 60 min a day
on moderate-intensity or intense exercise. For the 18to 64-year-old age group, the minimum recommended
activity per week is 150–300 min of moderate-intensity
or 75–100 min of vigorous—intense exercise (possibly a
combination of the two), and those above 65 years of age
are recommended to maintain health [5]. The detrimental health consequences of physical inactivity are important from both a clinical and research perspective. Risk
identification and initiatives to change PA all require clinicians and researchers to have a clear understanding of
the assessment of PA. By PA we mean all energy-related
exercise. This includes any movement that is necessary
for leisure, to get to and from places, or is part of one’s
work (for example walking, cycling, sports, active recreation, and play). We consider someone to be active
when they reach a level of physical activity appropriate to their age. When an individual does not meet the
recommended level of PA, he or she will be classified as
physically inactive. PA and sedentary behaviors are not
the opposite of each other, as it is possible that those
who spend most of their time sitting can reach the age
level of PA in their free time [6]. By sedentary lifestyle is
meant sitting, reclining, or lying posture associated with
an energy expenditure ≤ 1.5 METs [7]. There are several
subjective [8] and objective measurement [9] methods
for evaluating PA. Subjective evaluations include diaries and questionnaire surveys. Surveys continue to play
a key role, according to a guide published in 2013 [10].
Its advantages include cost-effectiveness, ease of use,
and measurement accuracy of intensive activity, and the
definition of discrete categories of activity levels (e.g. low,
medium, high) [11, 12]. Overall, questionnaire validation studies show a strong correlation with the criteria
for intense PA, but are generally less accurate for mild to
moderate intensity activities [11]. The popularity of the
questionnaire survey among the elderly is also indicated
by the fact that the surveys among the over 55 years have
specific methodological considerations, which typically
relate to physiological and psychological factors related
to age-related cognitive function and deterioration in
health [13]. Although there are two international, validated questionnaires in Hungary to assess PA [14, 15],
none of them focus specifically on the older age group.
The Rapid Assessment of Physical Activity Questionnaire
(RAPA) is a self-assessment tool that has been shown to
be a good tool for measuring PA in a clinical setting [16].
Its advantage is that it uses images to represent different
PAs to make it easier for users to understand, uses little time (about two minutes), and can also be used as a
health education tool [17]. Another benefit is that RAPA
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assesses strengthening and stretching training habits. As
recommended by the WHO, adults should also do muscle-strengthening activities at moderate or greater intensity that involve all major muscle groups (on 2 or more
days a week) [5], since they are prospectively associated
with decreased risk of incident functional limitation in
generally healthy, middle-aged and older adults [18].
RAPA is a valid measure of PA that has been used in several clinical trials over the past decade. However, there
are concerns about the test–retest, which was not examined in the original validation study [16]. The aim of our
research is to culturally adapt the Hungarian version of
the questionnaire (RAPA), to investigate the validity and
reliability of this adapted version, and to assess the PA of
(a) the retired persons (b) the active workers, (c) the persons regularly doing sports up to the age of 30 and (d) the
persons not doing sports up to the age of 30.

Methods
Participants

Our cross-sectional study was conducted in Hungary
between December 2020 and January 2021. Participants
were included in our research through online recruitment, and our target group was based on a non-random,
convenience sample. Only self mobilized participants
aged older than 50 years were included in the study.
To determine the minimum sample size, we used
a multiplier of ten to the number of items in the questionnaire as recommended by studies aiming to achieve
adequate reliability [19]. To increase the strength of the
analysis, we increased this sample size further. Dementia
patients, users of assistive devices that greatly affect PA
(wheelchair lifestyle and limb prosthesis) and non-Hungarian native speakers, who couldn’t speak and understand Hungarian, read, and write were excluded from the
research. The aim of the study was explained to each participant and written informed concurrence was attained
before the research began by trained experimenters.
The research ethics license was issued by the Regional
Research Ethics Committee of Markusovszky Hospital
in Szombathely (Hungary, Vas county), license number:
28/2020.
During data collection, two questionnaires got completed by the participants, the Hungarian version of the
International Physical Activity Questionnaire (IPAQ) [15]
and the Rapid Assessment of Physical Activity (RAPA)
[20] (Additional file 1: RAPA_English version). A subsample of 32 people was asked to complete the two questionnaires again, seven days after the first assessment.
Translation and cross‑cultural adaptation

The translation of the RAPA questionnaire into Hungarian was done in consultation with the original
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author, while its validation was carried out according to
the guidelines formulated by Beaton et al. [21], which
included the followings: translation, synthesis, reversal,
pre-testing, internal consistency testing, external validation with another questionnaire, and test–retest analysis.
As part of the translation process, the English-language
questionnaire was first translated by a translator with no
medical knowledge and then by a physiotherapist. Comparing the results, a synthesis was created, which was
translated back into English by an independent translator. For the final version, we performed international harmonization with the available multilingual versions. The
final questionnaire (Additional file 2: RAPA_Hungarian
version) was the pre-tested on a group of 32 people over
the age of 50.
Validity and reliability

Originally, the questionnaire was compared with the
“Community Healthy Activities Model Program for Seniors” (CHAMPS) [22] questionnaires, which is not yet
available in Hungary, so for the validation, we chose the
IPAQ, which is applicable to support the external validation process [15]. We assessed construct validity by testing the hypothesized theoretical relationships between
the RAPA and the comparison measures. We hyphothesed, that (H1) the correlation between RAPA scores
and the IPAQ questionnaire scores will be greater than
0.50. and greater than the correlation between the RAPA
scores and age (H2) and Body Mass Index (BMI) (H3),
conducted by a Spearman’s rank correlation analyses (ρ).
Instruments
Rapid Assessment of Physical Activity (RAPA)

In 2006, Topolski et al. [16] at the University of Washington, USA, developed the RAPA questionnaire for
rapid assessment of PA in the population over 50, thus,
to enable the easy use and interpretation of the data as
well. It got developed by reviewing and evaluating existing questionnaires that proved to be not only reliable but
also valid in comparison to the longer CHAMPS questionnaires [22].
The questions in the nine-item questionnaire range
from a sedentary lifestyle to regular and strenuous PA,
and from strength training to flexibility-enhancing exercises [16]. The instructions for completing the questionnaire are based on a brief description of the three levels
of PA (light, medium, and intense), with graphical and
textual representations to help judge the type of activities
in each category. It takes maximum of 5 min to complete
it. It has nine items that have 2 response options: yes/no.
Each “yes” answer is evaluated with 1 point, so the total
score of the first seven elements can be a maximum of 7
points. We do not consider the result below 6 points to
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be optimal. The score obtained by the respondent can be
classified into one of the following five levels of PA: (1)
sedentary lifestyle; (2) less active; (3) performing regular,
light activity; (4) less but regularly active; (5) regularly
active. The first 7 questions measure the level and intensity of the PA during free time (RAPA 1), on the other
hand, the last two questions include strength training and
flexibility items (RAPA 2), which must be scored separately: strength training = 1, flexibility = 2, or both = 3,
neither = 0 points. Another advantage of the questionnaire is that it is easy to understand through its sixthgrade level wording, so it can also be completed even by
people with cognitive impairments.
International physical activity questionnaire long version
(IPAQ)

We used the Hungarian long version of the IPAQ to
simultaneously test the validity of the RAPA. The questionnaire contains 27 items asking about the frequency,
duration (minutes/week), and intensity of activities in
the last 7 days. The items examined as part of the IPAQ
form were work, transportation, housekeeping, leisure
activities, and time spent sitting related. The results were
obtained based on the scoring protocol of the questionnaire [23, 24] and in addition to that, the duration of each
activity was summarized as well.
Statistical analysis

Descriptive and mathematical statistics were used in the
series of statistical calculations. Data were entered into
Microsoft Excel and analyzed with the help of IBM SPSS
27.0 (IBM Corporation, Armonk, NY, USA). To present
quantitative data, we calculated the mean and the standard deviation (SD). To assess the construct validity, we
hypothesized that there would be a positive significant
correlation between the RAPA (RAPA1 and RAPA2)
and IPAQ. Additionally, we hypothesized that the RAPA
would be negatively correlated with age and BMI. We
tested these hypotheses by Spearman’s rank correlation
coefficients. The validity was considered as acceptable if
the ρ was more than 0.3. The examination of repeatability was based on a randomly selected group of 32 people, and one-week test–retest reliability approach, and
intra-class correlation coefficient (ICC) was calculated
during statistical analysis. We considered an ICC of ≤ 0.5
as poor, 0.51- 0.74 as moderate, 0.75–0.89 as good,
and ≥ 0.90 as excellent reliability. We hypothesized (H4),
that the reliability of the RAPA will be greater than 0.90.
To examine the sensitivity and specificity of the RAPA
questionnaire, negative and positive PA values were calculated from the results of the IPAQ and RAPA questionnaires. RAPA total score above 5 and moderate-intense
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activity rate above 150 min received a positive evaluation.
Our results were considered significant at p < 0.05.

characteristics of the individuals involved in the research
are presented in Table 1.

Results

Reliability testing of the RAPA

The RAPA was calculated as 0.996 (95% CI 0.992–0.998),
and interpreted as having very good test–retest reliability.
The hypothesis for reliability was confirmed. The coefficients also exceed 0.6 for each of the nine items. (Table 2).
We found a strong correlation between the results of the
two measurements (p < 0.001).

Characteristics of the participants

222 people were involved in the research (159 women
and 63 men), with a mean age of 61.1 ± 7.9 years (min–
max: 50–90). 51.4% of respondents are still active workers and less than half (48.6%) are retired. 87.4% of the
participants (194 people) indicated that they already
have some form of illness. We found a significant correlation between neurological diseases (p = 0.032) and
testicular and prostate problems (p = 0.044) between the
individual disease types and the total RAPA score. The

Table 1 Characteristics of the participants (N = 222)

Criterion validity of the RAPA

The two questionnaires showed notable connection
with a medium correlation (R = 0.542, p < 0.001). On the

SD†

Mean

Age (years)

61.1

7.9

Weight (kg)

77.7

16.9

Height (cm)

166.3

8.6

BMI‡ (kg/m2)

27.9

5.2
N

%

Sex

Female/male

159/63

71.6/28.4

Vocational cituation

Active worker

114

51.4

Pensioner

108

48.6

Physical work

13

11.4

Sitting work

80

70.2

Mixed

21

18.4

Yes/no

63/159

28.4/71.6

Physical nature of the occupation of active workers (N = 114)

Fall in the last one year
Use of walking aids

Yes/no

23/199

10.3/89.7

Doing sports (at least twice a week)

Yes/no

84/138

37.8/62.2

Diseases

Yes/no

Allergy, asthma

194/28

87.4/12.6

36

16.2

Metabolic disease

12

5.4

Autoimmun disease

11

4.9

Skin disease

13

5.8

Cancer

15

6.7

Gastrointestinal disease

19

8.5

Testis, prostate problems

2

0.9

Hypertonia

110

49.5

Visual impairment

59

26.6

Neurological disease

15

6.7

Gynecological disease

4

1.8

Orthopaedic disease

44

19.8

Psychiatric disease

3

1.3

Rheumatological disease

60

27

Heart,- vascular disease

23

10.4

Kidney,- urinary problems

10

4.5

†

Standard deviation

‡

Body mass index
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Table 2 Test–retest reliability of the Rapid Assessment of Physical Health using Intraclass Correlation Coefficients (N = 32)
RAPA* items

Intraclass
Correlation

95% CI
Lower

Upper

„I rarely or never do any physical activities.”

0.844

0.680

0.924

< 0.001

„I do some light or moderate physical activities, but not every week.”

0.686

0.358

0.847

< 0.001

„I do some light physical activity every week.”

1.000

1.000

1.000

„I do moderate physical activities every week, but less than 30 min a day or 5 days a week.”

0.936

0.870

0.969

< 0.001

„I do vigorous physical activities every week, but less than 20 min a day or 3 days a week.”

0.921

0.839

0.962

< 0.001

„I do 30 min or more a day of moderate physical activities, 5 or more days a week.”

0.922

0.839

0.962

< 0.001

„I do 20 min or more a day of vigorous physical activities, 3 or more days a week.”

0.916

0.827

0.959

< 0.001

„I do activities to increase muscle strength, such as lifting weights or calisthenics, once a week or more.”

1.000

1.000

1.000

„I do activities to improve flexibility, such as stretching or yoga, once a week or more.”

1.000

1.000

1.000

RAPA total

0.996

0.992

0.998

RAPA part 2

1.000

1.000

1.000

*

p

< 0.001

RAPA Rapid Assessment of Physical Health Questionnaire

other hand, the second half of the RAPA, which includes
strength training and flexibility items, assumes a definite
but weak relationship (R = 0.251, p < 0.001), so the higher
the IPAQ value, the higher the score, the PA of the participants should also be evaluated based on the RAPA
questionnaire. A negative but weak correlation was found
between RAPA2 and age (R = − 0.182, p < 0.001) and
BMI (R = − 0.305, p < 0.001). The R values showed that
the convergent and discriminate validity (together with
construct validity) were acceptable. All the 3 hypotheses
(3/3, 100%) for validity were confirmed.
Sensitivity, specificity, and predictive values

RAPA showed good sensitivity and a positive predictive value. The sensitivity and specificity of RAPA were
84.71% and 56.25%, respectively. The positive predictive value is 82.61% and the negative predictive value is
60.00%.
Physical activity levels of the participants

The mean total score of the RAPA questionnaire was
5.51 ± 1.55 (min: 1, max: 7). the mean value of the second
half of the questionnaire was 1.15 ± 1.25 (min: 0, max: 3).
More than 50.5% (112 people) of the respondents do not
do any strength or flexibility training, and only 21.2% (47
people) do both activities regularly. The highest proportions of retirees (57.4%) and group of no sport until the
age of 30 (61.7%) are those who do not currently perform
any strengthening or flexibility exercises. These activities are mostly carried out by the group of sport until the
age of 30 (28.7%) and active workers (24.6%). The IPAQ
weekly minutes score was 812.34 (SD 1139.11). There
was a minimal difference in PA during free time (RAPA1)
between retired and active workers, while there was a

significant difference between the RAPA2 score, which
included strengthening and flexibility exercises. Retirees,
like the no regular sport group until the age of 30, currently exercise a small proportion.
51.8% of the sample played sports regularly until they
were 30 years old. Most of them (60%) still have regular
strength training (8.6%), flexibility (43.4%), or both (48%)
training types, so the RAPA2 score is the highest in this
group. Despite the fact that participants who did not play
sports regularly in their youth still have a high rate of
active training (61.7%), they achieved a minimally better
score in the RAPA1 score in everyday activities compared
to members of the regular sports group up to the age of
30 (Table 3).

Discussion
Our study has suggested that the Hungarian version
of the RAPA was a valid and reliable outcome measure
for assessing the level of PA in adults aged older than
50 years. Our 4 predefined hypotheses to assess the validity and reliability were confirmed. The significant positive
correlation between the RAPA and IPAQ, and the significant negative (weak) correlation between the RAPA
and age, and significant negative (stronger than average)
between the RAPA and BMI showed that the convergent
and discriminant validity of the RAPA was acceptable.
According to the data obtained by the measuring
instrument, 65.8% of the subjects over the age of 50 can
be classified as active PA, i.e. they perform 30 min or
more of moderate PA 5 or more times a week, or 20 min
of strenuous PA 3 or for several days. However, only
21.2% of the respondents do strengthening or flexibility
training. The latter is in line with the 2017 Eurobarometer data, according to which only 33% of the Hungarian
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Table 3 Physical activity patterns of the different subgroups of the sample
Group

RAPA 1*

RAPA 2**

IPAQß total
weekly
minutes

N

Avarage age
(min–max)

Mean (SD)

Retired group

108

66.7 ± 6.5
(50–90)

5.48 (1.53)

0.99 (1.23)

720.9 (929.7)

Actice workers

114

55.8 ± 5.7
(50–74)

5.54 (1.57)

1.29 (1.26)

898.9 (1305.3)

Regular sport until the age of 30

115

60.3 ± 7
(50–77)

5.08 (1.48)

1.44 (1.28)

839.7 (1044)

No regular sport until the age of 30

107

62 ± 8.9
(50–90)

5.19 (1.55)

0.84 (1.15)

782.9 (1237.5)

*

Rapid assessment of physical health part 1

**

Rapid assessment of physical health part 2

ß

International physical activity questionnaire long version

population do sports regularly [25]. Based on our results,
it can be seen that regular sports activities in youth have
a positive effect on the regular performance of adult
strength and flexibility training exercises. Numerous
studies indicate a decrease in PA with advancing age [26,
27], which in our study was mainly reflected in the high
proportion (57.4%) of retirees avoiding training (strength
training and flexibility training). Based on the results of
RAPA1, there was no significant difference in PA during free time between the groups, despite the fact that
70.2% of active workers do sedentary work. This can be
explained by the fact that after work, they are likely to
perform as much physical activity as recommended.
RAPA has demonstrated construct validity in middle-aged [28, 29] and older adults [16]. RAPA showed
a positive correlation with PA level on the PA surveys
from the CHAMPS(r = 0.48; p < 0.001), the Patient-centered Assessment and Counseling for Exercise (r = 0.56;
p < 0.001), and the Behavioral Risk Factor Surveillance
System (r = 0.59; p < 0.001). RAPA has been compared
with an (ActiGraph) accelerometer (r = 0.45) [29], but the
results showed modest validity compared with this PA
measuring methods. A Turkish study found significant
positive correlation between the RAPA, PASE (ρ = 0.491,
P < 0.001) and IPAQ-SF total score (ρ = 0.643, P < 0.001),
and significant negative correlation between the RAPA
and IPAQ-SF sitting time (ρ = − 0.498, P < 0.001). These
results have shown that the convergent and discriminant
validity of the RAPA were acceptable [30].
In a validation study in Chile seeking adults, they
were found to be similar, inversely, and significantly
linked to BMI (r = − 0,020, p < 0.01) [31]. However, a
study by Perez et al. examined the relationship between
subjects in each RAPA activity level and BMI, where
the lower the PA, the higher the BMI (except for the

regularly active vs. active category (p = 0.83)). The
reliability of the instrument was moderate (r = 0.61;
K = 0.34).
Among the subjects of the RAPA validation articles,
a higher proportion of female participants [29–31] was
observed, while at the average age it was much lower
(min–max: 18–64) in most cases compared to the subjects of our research [29, 30, 32].
Validation studies for the original English version of
these surveys did not report test–retest reliability. The
reliability was performed in a study by Vega Lopez
et al. [29] (ICC: 0.65, p < 0.01) and Cekok et al. [30]
(Weighted Kappa: 0.917, 95% CI 0.864–0.969), Test–
retest reliability was high when the Hungarian version
of the RAPA was administered in duplicate one week
apart (ICC = 0.996, p < 0.001).
We cannot directly compare the present results with
previous validation studies, given the different measurement methods. However, it seems that the Hungarian version was a valid version.
RAPA is also preferred for the assessment of PA in
various diseases (Table 4). In a cross-sectional study
in Saudi Arabia, in the orthopedic ward of a private
hospital in Jeddah, the PA of patients treated with low
back pain (LBP) was surveyed based on various demographics such as age, sex, and occupational nature
[33]. A total of 318 subjects participated in the study
(mean age: 39.82 ± 11.42 years). RAPA scores were significantly correlated with sex, i.e., women had lower
PA compared to men. Although obesity is often correlated with low PA [34, 35], surprisingly, researchers
have not found an association between these variables.
Among the participants 71 were over the age of 50 and
based on the RAPA assessment, they were characterized by lower PA in comparison to the subjects of our
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Table 4 Comparison of studies measuring physical activity of patients based on rapid assessment questionnaire
Author (year)

Hermanussen et al.
(2016) [37]

Low et al. (2017) [33]

Azfar et al. (2019) [36] Varghese et al. (2019) [38]

Present research
(2022)

N

111

132

362

116

222

Age (year) (mean (SD))

64 ± 10

70.62 ± 7.39

39.82 ± 11.42
> 50 years:71

≤ 60 years:71.55%, > 60 years:
28.45%

61.08 ± 7.9

Target group

One or two hand surgeries over the age of 50

Healthy over 60 years Low back pain (LBP)

Hemodialysis patients

Over 50 years old

RAPA total score (mean
(SD))

6.3 ± 2.6

–

–

2.991 ± 1.198

5.51 ± 1.55

% (people)
RAPA 1**
Sedentary

–

26.5 (35)

47.9 (34)

–

2.3 (5)

Underactive

–

7.6 (10)

38 (27)

–

9.5 (21)

Underactive regular light
activities

–

50.8 (67)

9.9 (7)

–

21.6 (48)

Underactive regular

–

3 (4)

1.4 (1)

–

0.9 (2)

Active

–

12.1 (16)

2.8 (2)

–

65.8 (146)

% (people)
RAPA 2***
Activity to improve
strength

–

77.3 (102)

16.9 (12)

–

5.4 (12)

Activity to improve
flexibility

–

0.8 (1)

4.2 (3)

–

23 (51)

Both (strength and flexibility activity)

–

18.9 (25)

0 (0)

–

21.2 (47)

No Activity to improve
muscle strength or flexibility

–

3 (4)

78.9 (56)

–

50.5 (112)

**
***

Rapid assessment of physical health part 1
Rapid assessment of physical health part 2

present research. According to the results of RAPA 2,
more than 75% do not engage in any PA to strengthen
muscles and promote flexibility.
In India, the PA of hemodialysis patients was measured using the RAPA questionnaire [36]. Of the 116
patients, 71.55% were under the age of 60 and 28.5%
were over 60. Patients had a low mean RAPA score
(2,991 ± 1,198). Those with optimal PA (n = 10) had a
mean hemoglobin of 9,570 ± 1,703 g/dL, while those
with suboptimal PA (n = 106) had a mean hemoglobin of 8,621 ± 1,861 g/dL (P = 0.123). Low PA was
observed among albumin levels below 3.5 g/dl and
vegetarian patients, which is likely due to malnutrition, which is very common in India.
The limitation of our research is that in addition to
self-assessment questionnaires, the level of PA can be
underestimated or overestimated based on subjective
judgment, and the non-randomized design and the
imbalance of the sample between males and females
may also have skewed the results obtained. An additional limitation is that RAPA is designed for use on

an individual basis, as a rapid assessment that physicians can use on their patients to encourage them
to increase their PA, so for higher items, the values
obtained should be accepted with caution.

Conclusions
The Hungarian RAPA self-administered form showed
fair to moderate validity similar to other European
studies. Based on the results of the present research,
it can be said that the RAPA questionnaire proved to
be a well-applied, valid, and reliable measuring tool in
the evaluation of the PA of the Hungarian older age
group. It is easy and clear completeness is expected to
be more successful among the older generation compared to long and complex questionnaires, making its
applicability an adequately applicable assessment tool
in everyday life. Furthermore, this is the only questionnaire that also assesses strength and resilience, which
are closely related to reducing falling and maintaining
independence.

Miszory et al. BMC Sports Science, Medicine and Rehabilitation

(2022) 14:131

Abbreviations
BMI: Body mass index; CHAMPS: Community healthy activities model program
for seniors; ICC: Inter class correlation coefficient; IPAQ short: International
physical activity questionnaire short version; IPAQ: International physical
activity questionnaire Hungarian long version; LBP: Low back pain; PA: Physical
activity; PASE: Physical activity scale for the elderly; RAPA: Rapid assessment
of physical activity questionnaire; SD: standard deviation; WHO: World Health
Organization.

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13102-022-00512-3.
Additional file 1. RAPA_angol.pdf; English version of the RAPA
questionnaire
Additional file 2. RAPA_Hungarian version.pdf; Hungarian version of the
RAPA questionnaire
Acknowledgements
We want to thank all the students participated in our study.
Author contributions
Conception and design: EVM, AM, AP, MJ. Development of methodology: AM,
MJ, AP. Acquisition of data: EVM. Analysis and interpretation of data: EVM, AM,
AP. Writing, review, and revision of manuscript: EVM, AP. Study supervision: AP,
MJ. All authors read and approved the final manuscript.
Funding
Open access funding provided by University of Pécs. The research was not
funded.
Availability of data and materials
The datasets used generated and analyzed are available from the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
The study was reviewed and approved by the Regional Research Ethics
Committee of Markusovszky Hospital in Szombathely (Hungary, Vas county),
license number: 28/2020. Methods were carried out in accordance with
relevant guidelines and regulations. Written informed consent was obtained
from all participants.
Consent for publication
Not applicable.
Competing interests
The authors declare no conflict of interest.
Author details
1
Faculty of Health Sciences, Doctoral School, University of Pécs, Pécs, Hungary.
2
Hungarian Defence Forces Medical Centre, Institute of Rehabilitation Hévíz,
Hévíz, Hungary. 3 Faculty of Health Sciences, Institute of Physiotherapy
and Sport Sciences, University of Pécs, Pécs, Hungary. 4 Faculty of Health Sciences, Institute of Nursing Sciences, Basic Health Sciences and Health Visiting,
Department of Health Visiting and Prevention, University of Pécs, Szombathely,
Hungary.
Received: 28 January 2022 Accepted: 22 June 2022

Page 8 of 9

References
1. Cvecka J, Tirpakova J, Sedliak M, Kern H, Mayr W, Hamar D. Physical activity
in elderly. Eur J Transl Myol. 2015;25(4):249–52. https://doi.org/10.4081/
ejtm.2015.5280.
2. World population by age and region. 2021. https://www.statista.com/
statistics/265759/world-population-by-age-and-region/. Accessed
01.27.2022.
3. Nowak PF, Bożek A, Blukacz M. Physical activity, sedentary behavior, and
quality of life among university students. Biomed Res Int. 2019. https://
doi.org/10.1155/2019/9791281.
4. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair ST, Katzmarzyk PT. Impact of
physical inactivity on the world’s major non-communicable diseases.
Lancet. 2012;380:219–29. https://doi.org/10.1016/S0140-6736(12)
61031-9.
5. World Health Organization. WHO guidelines on physical activity and
sedentary behaviour. https://apps.who.int/iris/rest/bitstreams/1315866/
retrieve. Accessed 22 April 2022.
6. Thivel T, Tremblay A, Genin PM, Panahi S, Rivière D, Duclos M. Physical
activity, inactivity, and sedentary behaviors: definitions and implications
in occupational health. Front Public Health. 2018;6:288. https://doi.org/
10.3389/fpubh.2018.00288.
7. Tremblay MS, Aubert S, Barnes JD, Saunders TJ, Carson V, Latimer-Cheung
AE, et al. SBRN terminology consensus project participants. Sedentary
behavior research network (SBRN) - terminology consensus project
process and outcome. Int J Behav Nutr Phys Act. 2017;14:75. https://doi.
org/10.1186/s12966-017-05258.
8. Bowles HR. Measurement of active and sedentary behaviors: closing the
gaps in self-report methods. J Phys Act Health. 2012;9:S1–4.
9. Freedson P, Bowles HR, Troiano RP, Haskell W. Assessment of physical
activity using wearable monitors: recommendations for monitor calibration and use in the field. Med Sci Sports Exerc. 2012;44(suppl 1):S1–4.
10. Strath SJ, Kaminski LA, Ainsworth BE, Ekelund U, Freedson PS, Gray RA,
et al. Guide to the assessment of physical activity: clinical and research
applications. Circulation. 2013;128:2259–79. https://doi.org/10.1161/01.
cir.0000435708.67487.da.
11. Besson H, Brage S, Jakes RW, Ekelund U, Wareham NJ. Estimating physical
activity energy expenditure, sedentary time, and physical activity intensity by self-report in adults. Am J Clin Nutr. 2009;91(1):106–14. https://doi.
org/10.3945/ajcn.2009.28432.
12. Ishikawa-Takata K, Tabata I, Sasaki S, Rafamantanantsoa HH, Okazaki H,
Okubo H, Tanaka S, Yamamoto S, Shirota T, Uchida H, Murata M. Physical
activity level in healthy free-living Japanese estimated by doubly labelled
water method and International physical activity questionnaire. Eur J Clin
Nutr. 2008;62(7):885–91. https://doi.org/10.1038/sj.ejcn.1602805.
13. Quinn K. Methodological considerations in surveys of older adults: technology matters. Int J Emerg Technol Soc. 2010;8(2):114–33. https://doi.
org/10.13140/2.1.3897.9209.
14. Ács P, Betlehem J, Oláh A, Bergier B, Morvay-Sey K, Makai A, Prémusz V.
Cross-cultural adaptation and validation of the global physical activity
questionnaire among healthy Hungarian adults. BMC Public Health.
2020;20(Suppl 1):1056. https://doi.org/10.1186/s12889-020-08477-z.
15. Ács P, Betlehem J, Oláh A, Bergier J, Melczer CS, Prémusz V, Makai A.
Measurement of public health benefits of physical activity: validity and
reliability study of the international physical activity questionnaire in
Hungary. BMC Public Health. 2020;20(Suppl 1):1198. https://doi.org/10.
1186/s12889-020-08508-9.
16. Topolski TD, LoGerfo J, Patrick DL, Williams B, Walwick J, Patrick MMB, et al.
The rapid assessment of physical activity (RAPA) among older adults. Prev
Chronic Dis. 2006;3(4):A118.
17. Alqahtan BA, Alenazi AM. Cross-cultural adaptation and psychometric
properties of the arabic version of the rapid assessment of physical activity. Oman Med J. 2020;5:e170. https://doi.org/10.5001/omj.2020.112.
18. Pfeifer CE, Ross LM, Weber SR, Sui X, Blair SN. Are flexibility and musclestrengthening activities associated with functional limitation? Sports
Med Health Sci. 2022. https://doi.org/10.1016/j.smhs.2022.03.001.
19. Nunnally JC. Psychometric theory. 2d ed. New York: McGraw-Hill; 1978. p.
244.
20. University of Washington Health Promotion Research Center. Rapid
Assessment of Physical Activity (RAPA). 2006. https://depts.washington.
edu/hprc/resources/products-tools/rapa/ Accessed 05 Sept 2020.

Miszory et al. BMC Sports Science, Medicine and Rehabilitation

(2022) 14:131

21. Beaton DE, Bombardier C, Guillemin F, Ferraz MS. Guidelines for the
process of cross-cultural adaptation of self-report measures. Spine.
2000;24:3186–91. https://doi.org/10.1097/00007632-200012150-00014.
22. Stewart AL, Mills KM, King AC, Haskell WL, Gillis D, Ritter PL. CHAMPS
physical activity questionnaire for older adults: outcomes for interventions. Med Sci Sports Exerc. 2001;33(7):1126–41.
23. Booth ML. Assessment of physical activity: an international perspective.
Res Q Exerc Sport. 2000;71(2):s114-20. https://doi.org/10.1080/02701367.
2000.11082794.
24. Craig CL, Marshall AL, Sjostrom M, Bauman AE, Booth ML, Ainsworth BE,
Pratt M, Ekelund U, Yngve A, Sallis JF, Oja P. International physical activity
questionnaire:12-Country reliability and validity. Med Sci Sports Exerc.
2003;35(8):1381–95. https://doi.org/10.1249/01.MSS.0000078924.61453.
FB.
25. Ács P, et al. Changes of sport and physical activity indicators in Hungary
and in the European Union according to the results from recent years
[A sporttal, testmozgással összefüggésben lévő mutatók változása
Magyarországon és az Európai Unióban az elmúlt évek eredményeinek
nyomán]. Sport- és Egészségtudományi Füzetek. 2018;2(1):61–76 ([in
Hungarian]).
26. Ortiz-Hernandez L, Ramos-Ibanez N. Sociodemographic factors
associated with physical activity in Mexican adults. Public Health Nutr.
2010;13(7):1131–8.
27. Moniruzzaman M, et al. Physical activity levels in Bangladeshi adults:
results from STEPS survey 2010. Public Health. 2016;137:131–8.
28. Silva AG, Queirós A, Alvarelhao J, Rocha NP. Validity and reliability of the
Portuguese version of the rapid assessment of physical activity questionnaire. Int J Ther Rehabil. 2014;21:469–74. https://doi.org/10.12968/ijtr.
2014.21.10.469.
29. Vega-Lopez S, Chavez A, Farr KJ, Ainsworth BE. Validity and reliability
of two brief physical activity questionnaires among Spanish-speaking
individuals of Mexican descent. BMC Res Notes. 2014;7:29.
30. Çekok FK, Kahraman T, Kalkışım M, Genç A, Keskinoğlu P. Cross-cultural
adaptation and psychometric study of the Turkish version of the rapid
assessment of physical activity. Geriatr Gerontol Int. 2017;17(11):1837–42.
https://doi.org/10.1111/ggi.12970.
31. Pérez JC, Bustamante C, Campos S, Sánchez H, Beltrán A, Medina M.
Validación de la Escala Rapid Assessment of Physical Activity (RAPA) en
población chilena adulta consultante en Atención Primaria. Aquichan.
2015;15(4):486–98. https://doi.org/10.5294/aqui.2015.15.4.4.
32. Noguchi KS, O’Brien KK, Aubry RL, Carusone C, Avery L, Solomon P, Ilic I,
Pandovski Z, Zobeiry M, Tang A. Construct validity and responsiveness
of the rapid assessment of physical activity in adults living with HIV. Arch
Rehabil Res Clin Transl. 2021;3:100164. https://doi.org/10.1016/j.arrct.
2021.100164.
33. Low ST, Balaraman T. Physical activity level and fall risk among community-dwelling older adults. J Phys Ther Sci. 2017;29:1121–4.
34. Mehrabani J, Ganjifar ZK. Overweight and obesity: a brief challenge on
prevalence, complications and physical activity among men and women.
MOJ Womens Health. 2018;7(1):00161. https://doi.org/10.15406/mojwh.
2018.06.00161.
35. Jakicic JM, Rogers RJ, Davis KK, Collins KA. Role of physical activity and
exercise in treating patients with overweight and obesity. Clin Chem.
2018;64(1):99–107. https://doi.org/10.1373/clinchem.2017.272443.
36. Azfar SM, Murad MA, Azim S, Baig M. Rapid assessment of physical
activity and its association among patients with low back pain. Cureus.
2019;11(12):e6373. https://doi.org/10.7759/cureus.6373.
37. Hermanussen HH, Menendez ME, Chen NC, Ring D, Vranceanu AM.
Predictors of upper-extremity physical function in older adults. Arch Bone
Jt Surg. 2016;4(4):359–65.
38. Varghese V, Vijayan M, Abraham G, Nishanth S, Mathew M, Parthasarathy
R, Mancha N. Rapid assessment of physical activity score in maintenance
hemodialysis patients with nutritional assessment. J Nephropharmacol.
2019;8(1):e01. https://doi.org/10.15171/npj.2019.01.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Page 9 of 9

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

