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ASSESSMENT PROCEDURE

Cultural adaptation and Turkish version of Physical Activity Scale for Individuals
with Physical Disabilities in individuals with spinal cord injury: a reliability and
validity study

K€ubra K€oçea , Emine Atıcıb, Yasemin Buran Çıraka, Nurg€ul D€ur€ustkan Elbaşıa and Yunus Emre T€ut€unekena

aFaculty of Health Sciences, Physiotherapy and Rehabilitation Department, Istinye University, Istanbul, Turkey; bFaculty of Health Sciences,
Physiotherapy and Rehabilitation Department, Istanbul Okan University, Istanbul, Turkey

ABSTRACT
Purpose: To translate the “Physical Activity Scale for Individuals with Physical Disabilities (PASIPD)” into
Turkish, to make a cultural adaptation, and to examine the psychometric properties including validity and
reliability.
Methods: During the translation period cross-cultural adaptation design proposed by guideline was used.
Patients completed the Turkish version of the PASIPD and it was applied again a week later. To determine
the reliability and internal consistency, Cronbach’s alpha coefficient was calculated. Test–retest reliability
was determined by using intraclass correlation coefficient (ICC) and Pearson’s correlation analysis.
Construct validity was examined with factor analysis. Convergent validity was examined by comparing
PASIPD with Functional Independent Measurement (FIM), Nottingham Health Profile (NHP), and Craig
Handicap Assessment and Reporting Technique Short (CHART-SF), and criterion validity was examined by
comparing PASIPD with Manual wheelchair propulsion tests scores.
Results: Cronbach’s alpha coefficient was 0.725. The ICC coefficient for the test–retest reliability was
0.851. PASIPD was explained by three factors. The ratio of explaining the total variance of these 3 factors
was determined as 51.66%. FIM (r¼ 0.307, p¼ 0.040) and CHART-SF were moderately positively correlated
with PASIPD total score. The correlation between the total score of PASIPD and NHP was r ¼ � 0.443
(p¼ 0.002). 20 Meters Propulsion (r ¼ � 0.404, p¼ 0.005) and Slalom Tests (r ¼ � 0.305, p¼ 0.037) were
highly negative and 6 min Push Propulsion (r¼ 0.456, p¼ 0.001) were moderately positive with PASIPD
total score.
Conclusion: The Turkish version of the PASIPD is a valid and reliable scale in patients with spinal
cord injury.

� IMPLICATIONS FOR REHABILITATION
� The Turkish and cross-culturally adapted version of PASIPD is a useful physical activity scale to evalu-

ate the physical activity level of SCI.
� The Turkish version of the PASIPD is a valid and reliable scale and can be used in Turkish patients

with SCI.
� PASIPD can be used to compare physical activity levels between disability types and groups with and

without disabilities.
� PASIPD can be used to evaluate the effectiveness of attempts to increase physical activity in patients

with SCI.
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Introduction

Spinal Cord Injury (SCI) is a severe neurological condition that
results from traumatic or nontraumatic causes and results in
motor, sensory, and/or autonomic dysfunction [1,2]. Physical
inactivity leads to loss of functional independence and decreased
quality of life and significantly affects social participation [3].

Physical activity is important in preventing musculoskeletal
problems that may develop due to physical inactivity, improving
health, providing weight control, reducing stress, and supporting
independent life in individuals with SCI. Assessment of the level
of physical activity of individuals with SCI gives information about

their abilities in daily life activities and is a guide for exercises.
Therefore, the correct assessment of the physical activity level of
patients is also very important for the success of rehabilita-
tion [4,5].

The assessment of physical activity level is a difficult and com-
plicated process. Disease-specific measurement methods are
required for individuals with SCI, which report specific activity
types, durations, and intensities. The lack of such information
makes it almost impossible to develop physical activity guidelines
for the SCI population. This situation reveals how important it is
to develop a valid and reliable physical activity scale for SCI
patients [6].
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Self-reporting scales are the most commonly used method to
evaluate individuals’ physical activity levels. However, existing
scales used in physical activity assessment have been developed
for use in the general population. In particular, they are not sensi-
tive enough to measure very low-intensity activities that will
affect the daily physical activity levels of large wheelchair-bound
individuals, such as SCI [6]. These scales should also evaluate
alternative forms of physical activity [6]. Physical Activity Scale for
Individuals with Physical Disabilities (PASIPD), one of the scales
developed to eliminate this problem, was developed by
Washburn in 2002. PASIPD is a 13-item physical activity scale that
questions leisure activities; light, moderate, and strenuous sports
activities; exercises to increase muscle strength and endurance;
light and heavy household activities; and work-related activ-
ities [7].

The PASIPD questionnaire has been translated into different
languages and used to measure physical activity among different
populations. Validation studies of PASIPD have mostly been car-
ried out in groups with physical disabilities and Caucasians [7–13].
A study in the Netherlands showing the relationship and validity
of PASIPD with physical fitness parameters in SCI patients
reported a weak-moderate relationship [12]. A similar Malaysian
PASIPD study found that the adapted PASIPD demonstrated
adequate internal consistency and acceptable test–retest reliabil-
ity; this study was intended to provide preliminary support for
the construct validity and reliability of the Malaysian version of
PASIPD [4]. PASIPD can be used for various populations with
physical disabilities, can be easily self-administered within a short
time (15 min), and is a practical instrument. Further, PASIPD allows
the addition of new activities that have appropriate Metabolic
equivalents (METS) categories in the examples of physical activity
listed in the questionnaire. Perhaps most importantly, the validity
and reliability of PASIPD in different populations have been
shown. Jimenez-Pardo et al. examined the reliability and factor
structure of PASIPD in Parkinson’s disease and looked at the ques-
tions in 3 factors [13]. The researchers suggested that PASIPD is
an appropriate measure for assessing the physical activity of indi-
viduals with Parkinson’s disease and the easily comprehensible
format of the measure should facilitate its use in large-scale ques-
tionnaire-based studies.

As far as we know, there is no standard, valid and reliable
Turkish physical activity scale that evaluates the physical activity
levels of SCI individuals and takes into account the cultural differ-
ences of Turkish SCI patients. For this reason, our study aims to
translate the “Physical Activity Scale for Individuals with Physical
Disabilities (PASIPD)” into Turkish, to adapt the questionnaire to
the culture, and to examine the psychometrics, including validity
and reliability.

Materials and methods

Participants

Our study was carried out with 47 volunteers in the Spinal Cord
Injury Association of Turkey and other associations connected to
H€usn€u Ayı k Special Care Center between June 2019 and
November 2019. Our inclusion criteria: SCI diagnosis according to
ASIA (American Spinal Injury Association) Impairment Scale [14];
full or partial wheelchair dependence; sufficient upper limb
muscle strength to use a wheelchair; age between 18 and 75; will-
ingness to participate in research; Turkish literacy; and lack of
cognitive impairment (Mini Mental Total Test score of 25 and
above). Individuals who were completely bedridden were
excluded from the study.

First, the Spinal Cord Injury Association of Turkey announced
to its members that physiotherapists would evaluate the physical
conditions of SCI patients. 128 SCI patients applied for the evalu-
ation and were then informed about the study and invited to par-
ticipate in the study. 28 people who did not meet the inclusion
criteria at the end of the preliminary evaluation were excluded
from the study. 93 patients were accepted to the study and were
pre-evaluated. Among 65 patients who met the inclusion criteria,
47 patients were included in the study using computer-aided ran-
domization (Figure 1).

Procedure

Our study was carried out in two stages. Stage 1 was the transla-
tion and cultural adaptation of PASIPD into Turkish. Stage 2 was
the analysis of Turkish PASIPD’s reliability and validity. Before
starting the study, written permission to use PASIPD was obtained
from Richard A. Washburn, the developer of the scale.

Stage 1: Translation of PASIPD into Turkish and
Cultural Adaptation

At the translation step, the directive defined by Beaton et al.
was followed [15].

Step 1: Contacting the Developer of the Original Version
of PASIPD

Before starting the study, written permission was obtained
from Richard A. Washburn, the developer of PASIPD, to translate
PASIPD into Turkish.

Step 2: Translation (from English to Turkish)
A translation team was formed of 5 people, consisting of 2

Turkish-speaking physiotherapists, two physiotherapists who
speak Turkish and English, and an English teacher who can speak
Turkish and English. The original PASIPD was translated independ-
ently from English to Turkish by 4 physiotherapists. Then 4 trans-
lations were compared and a preliminary Turkish translation of
PASIPD was prepared.

Step 3: Back Translation (from Turkish to English)
The translation of the Preliminary Turkish translation of PASIPD

from Turkish to English was done by the English teacher on the
translation team.

Step 4: Synthesis
The contents of the original version and the translated English

versions were compared and differences were recorded. The
translation team examined all versions. Word choice and meaning
were discussed and referees commented on the differences. A
synthesis of these differences was created.

Step 5: Consensus
The translation team discussed and reviewed all materials (ori-

ginal English, Turkish and re-translated English versions and the
synthesis of translation differences) for the Turkish language and
cultural adaptation.

Some of the activities in the questionnaire were adjusted to
the cultural structure of Turkish society. Activity intensity (light,
moderate, strenuous) was considered in substituting different
types of activity in the Turkish version of the questionnaire. The
changes made in the Turkish version include:
� Dog-walking was excluded.
� Table tennis and billiards replaced golf with a cart among

the light sport or recreational activities.
� Volleyball and folk games replaced softball and golf without

a cart among the moderate sport and recreational activities
� Basketball replaces rugby among the strenuous sport and

recreational activities
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� Planting vegetables/fruits, irrigation, picking, etc. was added
to make the outdoor gardening activity understandable

At last, the final version of the scale was created.
Step 6: Pilot Testing
To evaluate the comprehensibility of the final version of the

scale, a pilot study was conducted with 8 people (Supplementary
Appendix 1).

Stage 2: Psychometric properties of Turkish PASIPD

Reliability
To determine the reliability and internal consistency of PASIPD,
the Cronbach’s alpha coefficient of the whole scale was calcu-
lated. The test–retest method was used for the stability of the
scale. In the test–retest method, the scale was applied to the
same people after 7 days. Spearman’s correlation analysis was per-
formed between the first test and the second test. Test–retest reli-
ability was determined using the intraclass correlation
coefficient (ICC).

Validity
The validity of PASIPD was determined using construct validity
and criterion validity. The construct validity was tested by factor
analysis and convergent validity methods. The convergent validity
was tested using the daily life activity scales Functional
Independence Measurement (FIM); the quality of life scale NHP
(Nottingham Health Profile); and Craig Disability Assessment and
Reporting Technique Short Form (CHART-SF). Criterion validity
was demonstrated using Manual wheelchair propulsion tests.

Outcome measures

Socio-demographic information and health status of all partici-
pants included in the study were recorded on the Patient
Evaluation Form.

Turkish Version of Physical Activity Scale for Individuals with
Physical Disabilities (PASIPD)
PASIPD is a 13-item self-report form that includes leisure activities
(items 1–6), household activities (items 7–12), and work-related
activities (items 13) taking place over the 7 days preceding com-
pletion of the form [7]. PASIPD collects information regarding leis-
ure time activities, such as walking and wheeling outside; light,
moderate, and strenuous sports activities; exercises to increase
muscle strength and endurance; household activities including
light and heavy housework; home repair; lawn work and outdoor
gardening; caring for another person; and occupational activity.
PASIPD asks respondents how often in the preceding 7 days they
participated in these activities (never, seldom (1–2 days/week),
sometimes (3–4 days/week) or often (5–7 days/week). Respondents
are asked how many hours a day they spend on these activities:
less than 1 h, 1 h but less than 2 h, 2–4 h, or more than 4 h.

The Turkish version of PASIPD was used to evaluate the phys-
ical activity level of SCI individuals. The first question acclimated
participants to the scale format and was not included in the scor-
ing. The total score was obtained by multiplying the daily average
time for each item (items 2–13) by Metabolic equivalents (METS)
associated with the intensity of the activity. For example, an indi-
vidual who walked or wheeled or pushed outside the home
5–7 days a week for 2–4 h daily, performed light housework
3–4 days a week for at least 1 h (but < 2 h) daily, performed heavy
housework 1–2 days a week for at least 1 h (but < 2 h) daily, and

Figure 1. Flow chart.
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worked 5–7 days a week for at least 5 h (but < 8 h) daily received
a PASIPD score of 22.74 MET h/day. The Turkish version of PASIPD
instrument and its scoring instructions are in Supplementary
Appendix 1.

Functional Independence Measurement (FIM)
The participants’ independence level in daily life activities was
evaluated with FIM. FIM is a multidimensional scale that evaluates
functional disorders and care burden [16] and consists of 18 items
in total. The first 13 items evaluate the motor function and the
last 5 items evaluate cognitive function [17]. K€uç€ukdeveci et al.
performed the Turkish validity and reliability study in 2001 [18].
The study found that the scale to be valid and reliable for
Turkish people.

Manual wheelchair propulsion tests
Manual wheelchair propulsion tests were used to assess partici-
pants’ ability to use manual wheelchairs. The test is 3 different
tests in one: the 20 Meters Propulsion Test, Slalom Test, and
6 min Propulsion Test [19]. In the 20 Meters Propulsion Test, each
participant pushed their wheelchair as fast as they could on a 20
m-track and their time was recorded [19]. In the Slalom Test, an
18-meter track was prepared (3 lines at 3 meters intervals, 2 lines
at 2 meters intervals, 2 lines at 1 m intervals and the track ends 3
meters after the last line); each participant slalomed between the
lines and returned by slalom from the last line and their time was
recorded [19]. In the 6 min Propulsion Test, a 25-meter track was
prepared. Lines were drawn in the middle and on both sides of
the track. Each participant started in the middle of the track,
wheeled to the line on the right or left side, and returned to the
middle of the track; then they wheeled towards the line on the
other side of the track, proceeding like this for 6 min. The distance
they traveled in 6 min was recorded in meters [19].

Nottingham Health Profile (NHP)
NHP is a general quality-of-life questionnaire that measures health
problems perceived by the participant and the extent to which
these problems affecting normal daily life activities. The question-
naire consists of 38 items and evaluates six dimensions related to
health status. Scores between 0 and 100 are made to each sec-
tion. 0 indicates the best health status, 100 shows the worst
health status [20]. A Turkish validity and reliability study of NHP
was prepared in 2000 by K€uç€ukdeveci et al. The study found that
the scale is valid and reliable for Turkish people [21].

Craig Handicap Assessment and Reporting Technique Short Form
(CHART-SF)
CHART-SF is a simple and objective scale that can be used to
evaluate handicaps that occur after SCI. It consists of 5 sections:
physical independence, cognitive independence, mobility, occupa-
tion, social integration, and economic self-sufficiency [22].

Statistical analysis

Statistical analyses were performed using Statistical Package for
the Social Sciences (SPSS) version 22 software. The suitability of
variables to normal distribution was examined using visual (histo-
gram and probability plots) and analytical methods
(Kolmogorov–Smirnov/Shapiro–Wilk tests). Variables were not nor-
mally distributed (Kolmogorov–Smirnov tests, all p< 0.05).
Descriptive analyses were given using the mean and standard
deviation for normally distributed variables, and the median and
interquartile range for non-normally distributed variables. Number

and percentages were given for nominal variables. Comparison of
the groups was done with the significance test of the difference
between the two averages for the normally distributed data, and
if the data were not suitable for the normal distribution, the
Mann Whitney U and Kruskal Wallis test. Chi-square test (Pearson
Chi-square, Yates corrected chi-square, or Fisher exact chi-square)
was used to examine the relationship between categorical varia-
bles. The reliability of the Turkish version of PASIPD was tested by
the test–retest method and internal consistency analysis. The
internal consistency was determined by Cronbach’s alpha and
item-total correlation coefficient. Cronbach’s alpha coefficient and
ICC value > 0.70 were considered sufficient [23]. Spearman’s cor-
relation analysis and ICC were used to evaluate test–retest reliabil-
ity. Construct validity was evaluated with factor analysis. Also
convergent and criterion validity was analysed. The correlation
coefficient was accepted as a strong relationship if r> 0.60, the
moderate relationship between r¼ 0.3–0.6 and a weak relation-
ship if r< 0.3. In addition, p< 0.05 values were evaluated statistic-
ally significant results [23]. The total type-1 error level was
determined as 5% for statistical significance.

Sample size

Power analysis was made using G�Power 3.0.10. It was found that
47 participants should be included in the study to provide a
medium-level relationship (r¼ 0.4) in the Pearson correlation test
used in 80% power and 0.05 type 1 error with criterion and con-
vergent validity to determine the sample size [24].

Results

The socio-demographic and clinical characteristics of the 47 par-
ticipants included in the study are summarized in Table 1.

Reliability

The Cronbach’s alpha coefficient of the whole scale was found to
be 0.725 (Table 2). In addition, it was seen that the Cronbach’s
alpha coefficient of PASIPD found for each question was lower
than the Cronbach’s alpha coefficient of the whole scale.
Correlation coefficients of the items with the total score were
0.347–0.640 in the item-total score correlations.

The Cronbach’s alpha coefficient of the leisure time activities
subscale was found to be 0.708, and the Cronbach’s alpha coeffi-
cient of the household activities subscale was 0.701 (Table 3). The
Cronbach’s alpha coefficient could not be calculated since the
work-related activities subscale consisted of only one question.

Table 4 shows the correlation coefficients of each subscale
item with the subscale total score of PASIPD.

In test–retest reliability, the total PASIPD, and subscales of
PASIPD (leisure time activities, household activities, and work-
related activities) were found to have excellent correlation, and all
subscales and the scale total had high reliability (Table 5).

The ICC coefficient for the test–retest reliability of the Turkish
version of PASIPD was found to be 0.851 (Table 5).

Factor structure and construct validity

The KMO value (0.641) and the Bartlett test (p¼ 0.00) showed the
suitability of the Turkish version of PASIPD for factor analysis.
When we look at the total variance explained; Although the
Eigenvalues are 4 factors above 1, looking at the Scree Plot graph,
it is seen that the number of factors is 3 (Figure 2). When we
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interpret the results according to the Varimax rotation method
used, the 12 questions included in the PASIPD scoring were
explained by three factors (Table 6). According to these results, it
was determined that PASIPD had construct validity and was

explained by three factors; these three factors explained 51.66%
of the total variance (Table 6).

Convergent validity of the Turkish Version of PASIPD

It was determined that a moderate positive correlation existed
between FIM total score and all subscales and PASIPD total score
and all subscales of PASIPD ranging from 0.288 to 0.461 (Table 7).

A moderate negative and positive correlation was found
between PASIPD total and subscales, and NHP total and subscales
(excluding Emotional reactions dimension), ranging from 0.296 to
0.443 (Table 7).

Table 8 shows the relationship between PASIPD total score
and subscales and CHART-SF subscales.

Criterion validity of the Turkish Version of PASIPD

Table 9 shows the relationship between PASIPD total and sub-
scales and Manual Wheelchair Propulsion Tests (20 Meters
Propulsion, 6 min Propulsion and Slalom Test) results. It was deter-
mined that there was a moderate negative correlation between
the total PASIPD value and 20 m Propulsion and Slalom Test
results, and there was a moderate positive relationship with the
6 min Propulsion Test results. As participants had the greater

Table 2. Reliability and internal consistency of the Turkish Version of PASIPD.

PASIPD
Item-total
correlations

Item-deleted
Cronbach’s
alpha

coefficient

Whole scale
Cronbach’s
alpha

coefficient

Question 2 0.616 0.686 0.725
Question 3 0.385 0.723
Question 4 0.382 0.716
Question 5 0.368 0.718
Question 6 0.347 0.715
Question 7 0.562 0.721
Question 8 0.516 0.719
Question 9 0.640 0.718
Question 10 0.610 0.717
Question 11 0.392 0.720
Question 12 0.357 0.721
Question 13 0.559 0.678

Table 3. Cronbach’s alpha coefficients of PASIPD subscales.

Subscales of PASIPD
Item

number
Cronbach’s alpha

coefficient

Leisure activities (questions 2–6) 5 Items 0.708
Household activities (questions 7–12) 6 Items 0.701
Work-Related activities (question 13) 1 Item –

Table 1. Sociodemographic and clinical characteristics of the participants.

Characteristics n Minimum Maximum Mean
Standard
deviation

Age 47 18 69 43.98 13.50
BMI (kg/cm2) 47 18.34 37.78 27.49 5.22
Cigarettes (packet� years) 47 20 610 330 160.74
Leisure time (MET) 47 0 30.03 9.92 7.96
Household (MET) 47 0 11.95 1.92 2.95
Work-related (MET) 47 0 19.275 3.80 7.21
Total PASIPD (MET) 47 0 49.305 15.53 10.92

Characteristics n %

Gender Female 26 55.3
Male 21 44.7

Dominant Side Right 41 87.2
Left 6 12.8

Marital Status Married 15 31.9
Single 32 68.1

Characteristics n Minimum Maximum Mean Standard
deviation

Time since injury (years) 47 2 55 18.87 12.492

Characteristics n %

Reason of injury Traumatic 34 72.3
Nontraumatic 13 27.7

ASIA level A complete 26 55.3
B incomplete 6 12.8
C incomplete 13 27.7
D incomplete 2 4.3

Neurological level C5–C6 6 12.8
C7–C8 5 10.6
T1–T12 22 46.8
L1–L5 14 29.8

Clinical type Paraplegia 37 78.7
Tetraplegia 10 21.3

Ambulation Ambulatory for exercise 2 4.3
In-house ambule 11 23.4
In-community ambule 34 72.3

Table 4. Item-total score relationship of PASIPD subscales.

Items
Item-total score
correlations

Leisure activities
Question 2 r 0.750��

p 0.000
Question 3 r 0.482��

p 0.001
Question 4 r 0.319�

p 0.029
Question 5 r 0.448��

p 0.002
Question 6 r 0.631��

p 0.000
Household activities
Question 7 r 0.822��

p 0.000
Question 8 r 0.737��

p 0.000
Question 9 r 0.405�

p 0.012
Question 10 r 0.564��

p 0.000
Question 11 r 0.501��

p 0.000
Question 12 r 0.558��

p 0.000
Work-related activities
Question 13 r 1.000

p

Spearman’s correlation: �p< 0.05; ��p< 0.01.

Table 5. Test–retest reliability correlation and ICC coefficient of the Turkish
Version of PASIPD.

Test Re-test r 95% CI p

Leisure activities 1 Leisure activities 2 0.803�� 0.671–0.885 0.00
Household activities 1 Household activities 2 0.698�� 0.514–0.820 0.00
Work-related activities 1 Work-related activities 2 0.761�� 0.607–0.860 0.00
Total score 1 Total score 2 0.821�� 0.699–0.896 0.00

Cronbach’s alpha ICC 95% CI

Test–retest 0.919 0.851 0.747–0.914

Spearman’s correlation: �p< 0.05; ��p< 0.01; CI: Confidence Interval.
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ability (faster speed and longer distance), their PASIPD
scores increased.

Discussion

In the present study where we investigated the validity and reli-
ability of the Physical Activity Scale for Individuals with Physical
Disabilities (PASIPD) in individuals with SCI, we determined that
the Turkish version of PASIPD is valid and reliable method of eval-
uating the level of physical activity in individuals with SCI.

Having a questionnaire or a version of the scale in different
languages allows generalizing the results obtained in clinical stud-
ies using the questionnaire. Translating such patient scales into
another language requires adaptations to be made to the word-
ing of the translation. As a result of our study, good reliability
and validity test results show that our translation and adaptation
process is good.

In the original version of PASIPD, Washburn et al. divided the
questions into 5 separate categories. The Cronbach’s alpha values
of these categories were as; 0.59 for questions about home repair,
lawn, and garden work (9th, 10th, and 11th questions), 0.55 for
home-related questions (questions 7, 8, and 12) 0,65 for strenuous

sports and recreational activities (questions 5 and 6), 0.48 for light
and medium sports and recreational activities (questions 3 and 4)
and 0.37 for about professional and transportation (questions 2
and 13) [7]. In the Malaysian version of PASIPD, the total
Cronbach’s alpha value was 0.68 (4). In the study examining the
reliability and structure validity of PASIPD in individuals with
Parkinson’s disease, the Cronbach’s alpha value of the first factor
was 0.72, the second factor was 0.60 and the third was 0.49 (13).
In the study conducted by Warms et al., Cronbach’s alpha value
of PASIPD was 0.70 (10). In the study evaluating the physical
activity level with PASIPD in individuals with SCI, Cronbach’s alpha
value was 0.63 (12). The results we obtained from our study are
very similar to the results of other studies. In our study, the
Cronbach’s alpha coefficient of the whole scale was 0.725. The
Cronbach’s alpha coefficient of the leisure time activities subscale
of PASIPD was 0.708, and the Cronbach’s alpha coefficient of the
household activities subscale was 0.701.

ICC value is used to evaluate test–retest reliability. If this value
is above 0.80, it is accepted as proof of a high level of reliability
[25]. Mat Rosly et al. used the ICC coefficient in the test–retest
reliability of the Malaysia version of the scale and found the ICC
value as 0.87 (4). Similarly, in our study, the ICC coefficient was
found to be 0.851 and according to this value, PASIPD was found
to have a high level of reliability.

Washburn et al. explained the 12 questions with 5 factors
(home repair and gardening, housework, vigorous sports, moder-
ate sports, and occupation) [7]. In the Malaysian version, it was
examined with 4 factors [4]. In the study that examined the reli-
ability and structural validity of PASIPD in Parkinson’s disease,
they found that the scale was explained with 3 factors (house-
work and outdoor activities, recreational and fitness activities, and
occupational activities) [13]. De Groot et al. defined the results in
4 factors (light/moderate activities, housework activities, home
repair, and yard care activities, and miscellaneous activities) [12].
These results are similar to our study, we explained PASIPD with
3 factors.

Figure 2. Scree plot.

Table 6. Factor analysis of Turkish Version of PASIPD.

Items Factor 1 Factor 2 Factor 3

Question 2 � 0.242 0.713 0.436
Question 3 � 0.021 0.825 � 0.231
Question 4 � 0.061 0.586 � 0.063
Question 5 � 0.222 0.488 0.180
Question 6 0.148 0.903 0.036
Question 7 0.776 � 0.056 � 0.167
Question 8 0.724 � 0.038 � 0.068
Question 9 0.478 � 0.098 � 0.057
Question 10 0.792 0.107 0.259
Question 11 0.439 � 0.104 � 0.088
Question 12 0.718 0.073 � 0.059
Question 13 � 0.163 � 0.205 0.671

Items in bold indicate fit.
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In the literature for the validity of PASIPD, construct validity
usually was used. Other forms of validity, such as convergent, cri-
terion validity, were used less frequently. Evidence of convergent
validity was provided by the moderate correlation found between
the PASIPD score and the self-reported extent to which
Parkinson’s disease has affected the level of physical activity, the
total number of hours per week spent in physical activity, and
rate of engagement in stationary activities. Further, some evi-
dence of content validity was presented by the high percentage
(85.7%) of individuals who reported that the survey allowed them
to properly describe their physical activity [13]. In our study, we
tested the validity of the Turkish version of PASIPD with more
than one method including construct validity, convergent validity,
and criterion validity. There is no Turkish scale in the literature
that measures physical activity levels in individuals with disabil-
ities. For this reason, FIM is frequently used in evaluating the
independence in daily life activities known to be related to phys-
ical activity; NHP and CHART-SF, which examined the quality of
life with different dimensions, were used for convergent validity.
It showed that PASIPD total score was moderately correlated with
FIM, NHP, and CHART-SF and PASIPD had similar scale validity.

In our study, 3 different scales (FIM, NHP, and CHART-SF) were
used to evaluate the relationship between physical activity level
and independence level, and life satisfaction in all dimensions. In
various studies conducted on SCI patients, it has been reported
that physical activity has psychosocial effects besides its physio-
logical effects. A meta-analysis on physical activity and independ-
ence level and life satisfaction reported that there is a small-
medium-scale positive relationship between physical activity and
independence level and life satisfaction in individuals with SCI
[26]. The level of independence and life satisfaction is a cognitive
component of subjective well-being and is a multifaceted defin-
ition accepted as an important outcome criterion in individuals
with SCI. Participation in both social and leisure activities is
restricted for wheelchair users, often as a result of reduced phys-
ical fitness. Low active participation in life and a low level of inde-
pendence have been reported to greatly reduce overall
satisfaction in life [27–31].

In our study, it was found that there was a significant negative
and positive relationship between PASIPD total and subscales and
NHP total and subscales (excluding emotional reactions), and a
positive significant relationship between PASIPD total and sub-
scales and CHART-SF subscales. These results are consistent with
the literature and show that individuals with SCI with higher
physical activity levels report better quality of life and higher
independence. In addition, in our study, consistent with the litera-
ture, a moderately positive significant relationship was found
between the PASIPD household activities and total score, and the
FIM total and all subscales. According to these results, it has been
observed that individuals with SCI become more independent
and functional in their daily life activities as their physical activity
level increases.

Criterion validity of PASIPD questionnaire showed a weak cor-
relation compared to accelerometer-based and other measures of
physical activity level [9–12]. Tanhoffer et al.’s PASIPD criterion
validity, comparing it to the doubly labeled water technique only
showed a non-significant underestimation of the physical activity
energy expenditure by 3%, suggesting good criterion validity for
energy expenditure [8]. Other studies compared PASIPD to self-
reported physical activity lists that showed weak but significant
correlations for physical activity level [12,13].

To demonstrate the criterion validity of the Turkish version of
PASIPD, Manual Wheelchair Propulsion Tests are used, which theTa
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literature indicates are related to the level of physical activity and
which show functional capacity. In the version studies in the lit-
erature, criterion validity has not been evaluated, and other stud-
ies are using functional capacity known to be related to physical
activity level for criterion validity. However, in the studies of Van
Der Ploeg et al. comparing PASIPD and physical activity object-
ively with the actigraph accelerometer relationship, they found
the criterion validity between PASIPD and actigraph accelerometer
as Spearman’s correlation 0.30 (11). In our study, the 20 Meters
Propulsion Test, Slalom Test, and 6 min Propulsion Test results
that we used to assess criterion validity were found to be moder-
ate between the PASIPD total score. Thus, we determined that
physical activity level was related to functional capacity. This
could be measured with the Turkish version of PASIPD.

Between 50% and 80% of all SCI patients use manual wheel-
chairs to perform daily activities [32,33]. Manual wheelchairs allow
these people to participate in many activities in daily life by
increasing their mobility and independence. Also, the studies
have shown that manual wheelchair push tests are reliable and
sensitive for evaluating the wheelchair useability, functional cap-
acity, and cardiovascular fitness of individuals with SCI [34–36]. In
the literature, it has been shown that physical fitness level is
closely related to physical activity level [34]. For all these reasons,
manual wheelchair tests evaluating physical and cardiovascular fit-
ness were used as validity criteria.

In the study conducted by Gagnon et al. of individuals with
SCI, the average of the 20 Meters Propulsion Test was 10 s, the
Slalom Test average was 18 s, and the 6 min Propulsion Test aver-
age was 518 m [37]. Our study determined that there is a moder-
ately negative significant relationship between the total PASIPD
score and the results of the 20 m Propulsion and Slalom Test, and
a positive moderate relationship with the 6 min Propulsion Test
results. These results can be interpreted as showing that the
increase in the level of physical activity is associated with the
increase in wheelchair useability and endurance.

Using the original version of PASIPD, Washburn et al. found
the average PASIPD score as 20.2 MET h/day in 372 physically dis-
abled individuals [7]. In the Malaysian version of PASIPD, the aver-
age PASIPD score was 18.92 MET h/day [4]. Van den Berg-Emons
et al. compared PASIPD with an accelerometer-based activity
monitor in 124 wheelchair-dependent patients. The mean PASIPD
score in the total group was 11.3 MET h/day, 11.8 MET h/day in
the group with the cerebral palsy group, 10.8 MET h/day in the
meningomyelocele group and 10.9 MET h/day in the SCI group
[9]. De Groot et al. evaluated physical activity in 124 individuals
with SCI using PASIPD. The average PASIPD score was 17.8 MET
h/day [12]. In another study conducted by De Groot et al., individ-
uals with a PASIPD score of 30 MET h/day were defined as
inactive [31]. We also found the average PASIPD score of the indi-
viduals with SCI as 15.53 MET h/day. Overall, a review of studies
in the literature evaluating physical activity levels of SCI individu-
als with PASIPD showed that the average PASIPD scores other
studies obtained were compatible with our study.

Our study also has limitations. Although multiple methods are
used for the purposes of validation, it will be useful to compare
the PASIPD scale with an objective measurement such as pedom-
eter, heart rate measurement, or accelerometer evaluating phys-
ical activity level. Although our sample size is enough for us to
make statistically significant comparisons, larger samples can be
studied. Our study is the first to translate a scale into Turkish to
evaluate the level of physical activity in individuals with physical
disabilities. In our study, unlike other studies of versions of the
same scale, examined the relationship between many parameters
that may be related to physical activity levels, such as functional
capacity, quality of life, and level of daily life activities in individu-
als with SCI.

The Turkish version of PASIPD is a valid and reliable, easily
applicable functional scale. The Turkish version of PASIPD can be
used in studies on the physical activity level of individuals with
SCI and will be a valuable clinical tool in the evaluation of the SCI
patient. Comprehensive information will be provided on the
measures that can be taken for these patients.

Ethical approval

This study was conducted in accordance with the Helsinki declar-
ation. Permission was obtained from Richard A. Washburn, devel-
oper of the PASIPD scale, for the Turkish translation of PASIPD.
The compliance of the study with the ethical principles was
approved by the Istanbul Okan University Ethics Committee on
Science, Social, and Non-Interventional Health Sciences Research.
Our study’s clinical trials number is NCT04234269.

Table 8. Relationship between PASIPD total score and subscales and CHART-SF subscales.

Item

CHART-SF
physical

independence

CHART-SF
physical

independence CHART-SF mobility
CHART-

SF occupation
CHART-SF social
integration

CHART-SF
economic self
sufficiency

Leisure activities r 0.294* 0.403** 0.623** 0.216 0.447** 0.164
p 0.045 0.005 0.000 0.145 0.002 0.271

Household
activities

r 0.188 � 0.060 � 0.100 0.418** 0.034 0.320*

p 0.207 0.683 0.514 0.003 0.819 0.028
Work-
related
activities

r � 0.090 0.228 0.334* 0.284 0.478** � 0.210
p 0.560 0.124 0.022 0.053 0.001 0.157

Total score r 0.204 0.357* 0.597** 0.393** 0.545** 0.107
p 0.168 0.014 0.000 0.006 0.000 0.473

Spearman’s correlation: �p< 0.05; ��p< 0.01.
Items in bold indicate fit.

Table 9. Relationship between PASIPD total score and subscales and manual
wheelchair propulsion tests.

Item 20 Meters Propulsion Slalom Test 6min Propulsion

Leisure activities r 20.507** 20.429** 0.539**

p 0.000 0.003 0.000
Household activities r � 0.010 � 0.161 � 0.121

p 0.945 0.280 0.419
Work-related activities r 0.003 0.078 0.150

p 0.986 0.600 0.313
Total score r 20.404** 20.305* 0.456**

p 0.005 0.037 0.001

Spearman’s correlation: �p< 0.05; ��p< 0.01.
Items in bold indicate fit.
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