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reported in the late 1980s continues today among older
Japanese adults inHawaii, in 2014we carried out a prelim-
inary survey of four adult day care centers in the state and
found that approximately 51% of the elderly service users
were ethnic Japanese, despite this ethnic group accounting
for approximately 40% of Hawaii’s older adults.7 These
preliminary findings, in addition to anecdotal evidence of
some ethnic utilization patterns, prompted the present
study.

Our premise was that ethnicity and its values toward
family support and health might affect the type and quan-
tity of homecare services selected for older adults. Regard-
ing the relationship between ethnicity and homecare
services received, a study in the UK reported that ethnicity
influenced where patients with cancer died.8 Ethnic dis-
parities have also been seen in the types and patterns of
home healthcare services delivered toMedicare beneficia-
ries with diabetes mellitus in the USA.9 The reasons
behind these disparities are unclear though, and re-
searchers have proposed a number of contributing factors,
including patient preferences, culture, accessibility to
healthcare and other service-related factors.8

In terms of ethnic Japanese, few studies have investi-
gated their preference toward homecare services. How-
ever, in Hawaii, the older generation is dominated by
ethnic Japanese. Therefore, investigating their preferences
toward homecare services and providing such services
might improve their quality of life and reduce healthcare
costs. In addition, as the aforementioned examples of
adult day care centers imply, ethnic Japanese older adults
might disproportionately use particular types of services.
Therefore, to examine their desire to utilize homecare ser-
vices, in the present study we focused on a single medical
alert company in Hawaii where 51% of its subscribers
were ethnic Japanese, and we examined the reasons why
ethnic Japanese older adults, comparedwith non-Japanese
older adults, disproportionately used personal emergency
response system (PERS) services.

Methods

Study design and site

A cross-sectional study was carried out from April to June
2014. A structured questionnaire was mailed to the client
base of a local PERS company that serves the entire state
of Hawaii.10

Participants

A total of 585 subscribers of the PERS company were sent
a questionnaire in the first quarter of 2014. The company
began providing PERS services in 2003, and at the time of
the study it was serving approximately 600 clients daily
throughout the state, from Kauai, Oahu and Maui to
Hawaii Island.10 The company partners with a larger

national company, Philips Lifeline, America’s largest and
most experienced medical alert company.10

Personal emergency response system

The systemoperated by the company is designed to enable
those who are frail and living alone to access immediate
help because of sickness or having experienced a fall.10

The system components are a pendant that transmits a ra-
dio signal for help, a base communicator that receives the
help signal, a 24/7 call center and responders who provide
help.10 Such systems have become popular in the USA,
serving millions every day, by safeguarding the well-being
of older adults in the home setting so that immediate ac-
cess to help can prevent a small problem from becoming
a medical crisis.11,12

Data collection

Survey questionnaires were distributed and collected by
mail between April and June 2014. Self-addressed
stamped envelopes were included with the questionnaires
to encourage response. The following request wasmade at
the end of the questionnaire: “While it is not required, we
would like to request your name and phone number when
you complete this survey form. Doing so will allow us to
link your historical records of past incidences from the
Philips Lifeline Call Center with this survey.”Only the re-
sponses of participants who agreed to this request were
analyzed in the present study, and their questionnaire data
were analyzed together with any additional data present on
their sex, age, fall incidence and other factors that were
linked to their name in Philips Lifeline’s national database.
In addition, these respondents were classified by the re-
searchers as ethnic Japanese or non-Japanese based on
their first and/or last names. In the present study, ethnic
Japanese refers to both Japanese people who were born
in Japan and later became residents of Hawaii and
Japanese-Americans who were born in the USA.

The questionnaire assessed subscribers’ service satis-
faction level and their functional status. The latter was
assessed by their ability to carry out activities of daily living
(ADL)13 for eating, dressing, grooming, bathing, walking
and toileting, as well as instrumental activities of daily liv-
ing (IADL)14, including independence in handling their fi-
nances, using the telephone, shopping and preparing
meals. Data were also collected on the number of pre-
scribed and non-prescribed medications taken, access to
supplemental homecare services, perceived fall experience
and frequency of falls.

Statistical analysis

The t-test was used to examine differences between ethnic
Japanese and non-Japanese older adults in ADL, IADL,
number of prescribed medications, number of
non-prescribed medications, number of falls and age.
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Aim: The Rapid Assessment of Physical Activity (RAPA) is a valid tool for use in clinical practice to provide an easily
administered and interpreted means of assessing levels of physical activity among adults older than 50 years. However,
there are some concerns about its reliability. The aim was to linguistically and culturally adapt the RAPA into Turkish,
and assess its validity and reliability.

Methods: This methodological and cross-sectional study included 110 participants (68 women) from the community
and a nursing home. The RAPA was translated and culturally adapted into Turkish using established double-back
translation methods. The participants completed the RAPA twice with a 1-week interval to examine test–retest reliability.
The International Physical Activity Questionnaire-Short Form and Physical Activity Scale for the Elderly were used to
examine the validity.

Results: The mean age of the participants was 70.5 years (SD 10.5 years). The weighted kappa coefficients exceed 0.81
for each of the nine items, the aerobic score and strength and flexibility score, showing that the test–retest reliability was
very good. There were positive moderate correlations between the RAPA, International Physical Activity Questionnaire-
Short Form and Physical Activity Scale for the Elderly (P < 0.01). Additionally, the RAPA was negatively correlated with
the International Physical Activity Questionnaire-Short Form sitting time as prehypothesized (P < 0.01). The convergent
and discriminate validity of the RAPA were acceptable.

Conclusions: The present study has shown that the Turkish version of the RAPAwas an easy-to-use, valid and reliable
measure of physical activity among adults aged older than 50 years. This study has also provided considerable evidence
about the test–retest reliability of the RAPA, which was not investigated in the original validation study.Geriatr Gerontol
Int 2017; ••: ••–••.
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Introduction

Physical activity is defined as any bodily movement pro-
duced by the contraction of skeletal muscle that increases
energy expenditure above a basal level of an individual.1

Physical inactivity is a worldwide problem, and one of
the highest risk factors for mortality.2 It is a risk factor for
several disorders, such as cardiovascular diseases, meta-
bolic disorders and some cancer types leading to impair-
ment, disability or death.2 The level of physical activity is
an important outcome for evaluating the efficacy of phar-
maceutical and/or rehabilitative interventions in clinical

and epidemiological studies.1 Because of the importance
of physical activity, it is crucial to have a good measure
for physical activity.

Physical activity questionnaires have been used for
decades to increase our understanding of the individual,
social and environmental factors that facilitate or impede
physical activity in daily life and guide public health
recommendations.3 There are several physical activity
questionnaires have been validated for older adults, such
as the Patient-Centered Assessment and Counseling for
Exercise,4 Behavioral Risk Factor Surveillance System
questionnaire,5 and Rapid Assessment of Physical Activity
(RAPA).6 The RAPA stands from these questionnaires,
because it has better sensitivity, specificity and
negative/positive predictive value.6 Another advantage of
the RAPA is the assessment of the strength and flexibility
training habits, which are important for decreasing the fall
risk and maintaining an independent life among older
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adults.6 Additionally, the RAPA is very easy-to-use and
readable at the 6th grade reading level.6

The RAPA is a valid measure of physical activity and it
has been used in many clinical studies for more than 10
years. However, there are some concerns about its test–
retest reliability, which it was not investigated in the
original validation study.6 The aims of the present study
were to culturally adapt the RAPA for use in Turkey,1

and to investigate the validity and reliability of this adapted
version.2

Methods

Participants

Adults aged older than 50 years from the community
and a nursing home participated in the present
methodological and cross-sectional study. Only self-
mobilized participants aged older than 50 years were
included in the study. The exclusion criteria were having
a Mini-Mental State Examination score <22 for educated
participants and <18 for uneducated participants,7 severe
chronic disease, severe cognitive impairment, and surgery
within the past 6 months. The study was approved by the
ethics committee of Dokuz Eylül University (registration
number: 1959-GOA), and all participants provided
informed consent before participating in the study.

In a validation study, it is advised that the required
sample size should be at least 10 times of the number of
items of a scale.8 Because the RAPA has nine items, the
required sample size was determined as 90 participants.
However, to increase the power of the study, we increased
the number by approximately 20%, and the required
sample size was determined as 110 participants.

Translation and cross-cultural adaptation

The translation and cross-cultural adaptation process was
carried out in accordance with the published guidelines.9

The permission for translation and cross-cultural
adaptation of the RAPA into Turkish was obtained from
the developer of the original RAPA.6 The double-back
translation method was carried out by a professional
translation services company. After the double-back
translation process, both translations and the original
version were analyzed by the researchers. Some graphics
and physical activities were changed or deleted, and the
pre-final version was designed. The pre-final version was
sent to the developer of the original RAPA, and her
approval was obtained.

Five older adults were invited to fill out the pre-final
version of the RAPA for cognitive debriefing. After the
interview with the participants with regard to the wording,
terminology, instructions and clarity of the response
options, the pre-final version was accepted, as it was ready
to use.

Validity and reliability

The participants completed a questionnaire about the
demographic characteristics, the RAPA and the other
physical activity questionnaires including the Physical
Activity Scale for the Elderly (PASE) and the International
Physical Activity Questionnaire-Short Form (IPAQ-SF).
The questionnaires were carried out in a random order
to avoid an order effect. The participants were asked to
complete the RAPA after an interval of 1 week, to assess
its test–retest reliability.

Instruments

RAPA

The RAPA is a self-reported physical activity measure that
was originally developed in English inWashington, USA.6

It has nine items that have a dichotomous response option
(i.e. “yes” or “no”). The items ask about different levels of
physical activity, as well as strength and flexibility training.6

In the instruction part of the RAPA, three levels of physical
activity (light, moderate and vigorous) are briefly described
with graphics and texts. To score the first part of the RAPA
(i.e. RAPA 1), the question with the highest score with a
“yes” response is chosen from the first seven items. The
RAPA 1 score categorized the respondent into one of five
levels of physical activity. These levels of physical activity
are described as sedentary (item 1),1 underactive (item
2),2 regular underactive (light activities; item 3),3 regular
underactive (items 4 and 5)4 and regular active (items 6
and 7).5 The cut-off point of the RAPA is 6 (i.e. any
number less than 6 is considered as a suboptimal level of
physical activity). The 6 or 7 score put the respondent into
the regular active category of the RAPA, whichmeans that
person has an adequate level of health-enhancing physical
activity. The second part of the RAPA (i.e. RAPA 2), which
asks about the strength and flexibility training, is scored
separately. The RAPA 2 is reported as (0) doing neither
strength nor flexibility training,1 doing strength training,2

doing flexibility training, and doing both strength and
flexibility training.3 This part is not included to the total
physical activity score, but it is suggested to use it to inform
the respondent about his/her current level of physical
activity.6 The RAPA has adequate sensitivity (81%),
specificity (69%), positive predictive value (77%) and
negative predictive value (%75) for defining the level of
physical activity assessed with the Community Healthy
Activities Model Program for Seniors (CHAMPS).6

PASE

The PASE is a 12-item, self-reported measure of the level
of physical activity that was designed to be used among
adults aged older than 65 years.4 The items of the PASE
include questions about the physical activities typically
carried out by older adults, such as walking, recreational
activities, exercise, housework, yard work and caring for
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others. The frequency, duration and intensity level of
physical activity are used to calculate the total score, where
the higher scores indicate greater level of physical activity.
The Turkish version of the PASE questionnaire was found
to be valid (r = 0.40–0.59) and reliable (r = 0.991).10

IPAQ-SF

The IPAQ-SF is a self-reported measure to assess the level
of physical activity. It asks about physical activity of four
intensity levels including vigorous-intensity activities,
such as aerobics, and moderate-intensity activities, such
as leisure cycling, walking and sitting.11,12 The total score
is the summation of the duration and frequency of walk-
ing, moderate-intensity, and vigorous-intensity activity.
The total score was reported as “Metabolic Equivalent of
Task-min/week.” The sitting time is not included in the
total physical activity score and was reported separately
as “h/day.”TheTurkish version of the IPAQ-SFwas found
to have adequate test–retest reliability (ρ = 0.69) and
concurrent validity, assessing the correlationwith the energy
expenditure measured with an accelerometer (ρ = 0.30).13

Statistical analysis

Descriptive statistics were used to describe the characteris-
tics of the participants. Mean and standard deviation were
reported for continuous variables, and number and
percent were reported for categorical variables.

The weighted kappa (κ) was used to assess the test–
retest reliability. The degree of test–retest reliability was
reported as poor for κ < 0.20, fair for κ = 0.21–0.40,
moderate for κ = 0.41–0.60, good for κ = 0.61–0.80 and
very good for κ = 0.81–1.00.14

The construct validity is established by presenting cor-
relations between a measure of a construct and a number
of other measures that should, theoretically, be associated
with it (convergent validity) or vary independently of it
(discriminant validity).15 In other words, a positive correla-
tion shows the convergent validity and a negative correla-
tion shows the discriminant validity.15 To assess the
construct validity, we hypothesized that there would be a
positive significant correlation between the RAPA and
the other physical activity measures including PASE and
IPAQ-SF. Additionally, we hypothesized that the RAPA
would be negatively correlated with the IPAQ-SF sitting
time. These hypotheses were tested investigating the
Spearman’s rank correlation coefficients (ρ). The validity
was considered as acceptable if the ρ was more than
0.3.16,17

To assess the sensitivity, specificity, positive predictive
value and negative predictive value of the RAPA, the
IPAQ-SF scores were categorized as a dichotomous
variable for defining the level of physical activity as active
or inactive.

The level of significance was determined at P < 0.05.
Data were analyzed using IBM SPSS Statistics (ver. 23.0;

SPSS, Chicago, IL, USA) and R: The R Project for
Statistical Computing for Windows software.

Results

Characteristics of the participants

In total, 110 adults aged older than 50 years participated in
the study. There were 68 female and 42 male participants
with mean age of 70.5 years (10.5 years). The age ranged
from 53 to 93 years. The characteristics of the participants
are presented in Table 1.

Cultural adaptation

In the instructions page, there was a picture of “amanwith
his dog” for an example of light intensity level of physical
activity. Because pets are not common in Turkish society,
we changed the picture to “a man with his grandchild.”
Additionally, in the same section, we changed the picture
of “a man with a vacuum cleaner” to “a woman with a
vacuum cleaner” for a similar cultural reason. In Turkish
society, mostly women are responsible for household
chores. The example of the vigorous intensity level of
physical activity given was “Pickleball.” This game was
excluded from the Turkish version, as it is an almost un-
known game in Turkey. After these changes, the pre-final
version was sent to the developer of the original RAPA,
and her approval was obtained.

Table 1 Characteristics of the participants (n = 110)

Mean SD

Age (years)† 70.5 10.5
Height (m)† 1.63 0.09
Weight (kg)† 77.2 13.3
Body mass index (kg/m2)† 29.21 5.58

n %
Sex
Female 68 61.8
Male 42 38.2

Residence
Nursing home 53 48.2
Community 57 51.8

Level of education
Illiterate 4 3.6
Primary school 44 40.0
Secondary school 14 12.7
High school 24 21.8
University 24 21.8

Marital status
Single 5 4.5
Married 87 79.1
Other 18 16.4

†Variables are presented as mean and standard deviation (SD),
because they are continuous.
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In the cognitive debriefing process, the Turkish version
of the RAPAwas found to be easily understandable. There
was no problem in regard to wording, terminology,
instructions and clarity of the response options.

Physical activity levels of the participants

Just 25.5% of the participants were regularly active ac-
cording to the RAPA. Most of the participants reported
that they did not do strength and/or flexibility training.
The mean PASE score was 61.4 (SD 57.9). The mean
IPAQ-SF total score was 1008.7 (SD 1184.7) Metabolic
Equivalent of Task-min/week, and the mean sitting time
was 6.8 h (SD 2.6 h). Table 2 presents the physical activity
levels of the participants according to the RAPA, PASE
and IPAQ-SF.

Validity

There was a significant positive correlation between the
RAPA 1 (aerobic) and PASE (ρ = 0.491, P < 0.001) and
IPAQ-SF total score (ρ = 0.643, P < 0.001). A significant
negative correlation was also found between the RAPA 1
(aerobic) and IPAQ-SF sitting time (ρ = � 0.498, P <

0.001). The ρ-values showed that the convergent and
discriminate validity (together construct validity) were
acceptable.

Reliability

The weighted κ for the RAPA 1 (aerobic) was calculated as
0.917 (95% CI 0.864–0.969), and interpreted as having
very good test–retest reliability. The test–retest was also
very high for the RAPA 2 (strength & flexibility), as its
weighted κ was 0.894 (95% CI 0.828–0.959). The
weighted κ coefficients also exceed 0.81 for each of the
nine items.

Sensitivity, specificity and predictive values

The RAPA showed good sensitivity and a positive predic-
tive value. The sensitivity and specificity of the RAPAwere
95.92% and 42.62%, respectively. The positive predictive
value was 57.32%, and the negative predictive value was
92.86%.

Discussion

The current study has suggested that the Turkish version
of the RAPA was culturally relevant, and a valid and reli-
able outcome measure for assessing the level of physical
activity in adults aged older than 50 years. Because the
RAPA is very easy to use and calculate the score, we believe
that it will be remarkable for researchers and clinicians.

The predefined hypotheses to assess the construct
validity regarding the correlations between the RAPA and
other physical activity measures were confirmed. The
significant positive correlation between the RAPA, PASE
and IPAQ-SF total score, and the significant negative
correlation between the RAPA and IPAQ-SF sitting time
have shown that the convergent and discriminant validity
of the RAPAwere acceptable. In the European Portuguese
validation study of the RAPA, the authors reported a
significant negative correlation between the World Health
Organization Disability Assessment Schedule 2.0 and
short performance physical battery (gait test), indicating
that lower levels of physical activity were associated with
worse self-reported disability and a slower walking
speed.18 In the same study, a significant positive
correlation was also found between the RAPA and short
performance physical battery total score, suggesting that
higher levels of physical activity were associated with
better performance.18 The validation of the Spanish
language version of the RAPA adapted for Chile was
determined assessing the correlations between RAPA,
body mass index and waist circumference.19 The results
showed that the Spanish version of the RAPA was valid,
as it significantly and inversely correlated with body mass
index and waist circumference.19 Because the aforemen-
tioned studies used indirect measures of physical activity,
we cannot directly compare the present results with theirs.
However, it seems that the Turkish version was valid like
the other versions, including the Spanish and European
Portuguese versions.

Table 2 Physical activity levels of the participants
according to three physical activity measures (n = 110)

n %

RAPA 1 (Aerobic)
Sedentary 3 2.7
Underactive 27 24.5
Regular underactive (light activities) 14 12.7
Regular underactive 38 34.5
Regular active 28 25.5

RAPA 2 (strength & flexibility)
Strength training 3 2.7
Flexibility training 9 8.2
Both 41 37.3
None 57 51.8

Mean SD
PASE† 61.4 57.9
IPAQ-SF
Total score (MET-min/week) † 1008.7 1184.7
Sitting time (h/day)† 6.8 2.6

†Variables are presented as mean and standard deviation (SD),
because they are continuous. IPAQ-SF, International Physical
Activity Questionnaire-Short Form; MET, Metabolic Equivalent
of Task; PASE, Physical Activity Scale for the Elderly; RAPA,
Rapid Assessment of Physical Activity.
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In contrast, the validity of the Mexican Spanish version
of the RAPAwas determined by assessing the correlations
between RAPA and accelerometer data as a directmeasure
of level of physical activity. There was a significant
correlation between RAPA and minutes of moderate and
vigorous physical activity, which indicated that this version
of RAPAwas valid.20 In the original validation study of the
RAPA, the CHAMPS moderate caloric expenditure was
used to assess the validity, and the results showed that
there was a significant correlation between the RAPA
and CHAMPS (r = 0.54).6 Although we did not use the
same direct measures of physical activity listed in other
studies, the present results also showed that the RAPA
was significantly correlated with other physical activity
measures.

In the original study of the RAPA, the test–retest was
not evaluated.6 The test–retest reliability is important,
because without it a measure cannot provide correct
results and lead false conclusions. After the original
validation study of the RAPA, the test–retest reliability
was evaluated in the different language versions. The
Mexican Spanish version showed lower test–retest
reliability (intraclass correlation coefficient = 0.65).20

However, we believe that because the RAPA score is a
categorical variable, it is more suitable to use a weighted
κ to evaluate the test–retest reliability. The European
Portuguese version showed amoderate test–retest reliabil-
ity with a weighted κ = 0.67.18 In contrast, the Turkish
version showed very high test–retest reliability with the
weighted κ = 0.917. Although the Turkish version was
found as a reliable measure of physical activity, it seems
that there is confusion about the test–retest reliability of
the RAPA in the literature, and it requires further
investigation.

The Turkish version of the RAPA showed good sensi-
tivity and a positive predictive value. The sensitivity was
calculated as 95.92%, which means that the RAPA would
lead to incorrectly classifying inactive persons as active
persons 4.08% of the time. In the original study, the
sensitivity of the RAPA (81%) was lower.6 This difference
might be due to different physical activity measurements
(the IPAQ-SF vs the CHAMPS) used in the studies. The
higher sensitivity value obtained in the present study
shows that the Turkish version is better able to determine
inactive persons. Individuals with any number less than 6
on the Turkish version of the RAPA should be considered
as having a suboptimal level of physical activity.

The current study had some potential limitations. First,
all the measures used for evaluating the validity were
self-reported measures. Although these questionnaires
are accepted as valid and reliable measures to assess the
level of physical activity, objective measures such as
accelerometers and/or the doubly labeled water method
could have provided more accurate information about
the validity of the Turkish version of the RAPA. Second,
the operational qualities of the RAPA, such as time to

complete the questionnaire and administration mode
(i.e. self-completed or interview-completed), were not re-
corded during the data collection. The difference in the
administration mode could have an impact on the results.
Finally, the cross-sectional design of the study prevented
us from determining the responsiveness of the Turkish
version of the RAPA to changes in time. Therefore,
longitudinal studies are required.

The present study showed the Turkish version of the
RAPA was an easy-to-use (even for illiterate people), valid
and reliable measure of physical activity among adults
aged older than 50 years. The present study has also
provided considerable evidence about the test–retest
reliability of the RAPA, which was not investigated in the
original validation study of the RAPA.
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