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Abstract

Purpose—To translate and assess the reliability and validity of a Chinese version of the Physical
Activity Scale for the Elderly (PASE).

Methods—~Participants included Chinese individuals >65 living in the community or assistive
living facilities. At baseline, 73 subjects completed the translated PASE, and Chinese versions of 3
other scales to evaluate validity; the Timed-Up and Go (TUG), the Older American Resources
Services Activities of Daily Living (OARS ADL), and the Activities Balance Confidence Scale
(ABC). At follow-up, 66 subjects completed the PASE and a questionnaire to determine if there
were any changes in health over the retest period.

Results—The mean baseline PASE-C score was 76.0 (+49.1) at baseline and 78.33 (+50.27) at
follow up. Correlations between the PASE-C and other variables were: age r= -0.51; TUG r=
-0.52; OARS ADL r=0.56 and ABC score r=0.62. The retest reliability was ICC= 0.79 (95%
confidence interval 0.68-0.86).

Conclusion—Our results indicate that the PASE-C has acceptable reliability and there is support

for validity in the older Chinese population.
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Introduction

Physical inactivity is a preventable risk factor for many chronic diseases including
cardiovascular disease,[1] certain types of cancer [2], type 2 diabetes [3,4,5,6], respiratory
disease [7, 8] and osteoporaosis [9, 10]. Conversely, increased physical activity is associated
with, among others; a healthy body mass index (BMI), [11] better mental health [12,13]
dynamic balance [14] and a decreased risk of falls [15]. Despite the obvious health benefits
of physical activity, 63% of all Canadians are not sufficiently active to benefit their health
[16] with 17% of those under the age of 64 being completely inactive compared to 29% of
adults 65 and older [17]. Moreover, the physical inactivity declines sharply with age [18].
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Although the mean life expectancy of Canadians is 84 years, a considerable decline in health
is seen around age 65 [17], making preventable health concerns of particular importance in
older adults. In fact, the majority of community dwelling older adults with chronic disease
are physically able to engage in adequate levels of physical activity but do not do so,
increasing their risk for further decline in health [19]. In a recent review by Bean et al. [20],
the authors reported that exercise increased mortality while decreasing morbidity and had a
beneficial effect for almost all older adults, especially those suffering from chronic disease.
Therefore, it is both necessary and important to measure and record physical activity levels
in the older adults.

Methods of assessing physical activity range from objective approaches, such as
accelerometers, to subjective approaches featuring participant self-report measures. While
objective measurements provide robust, accurate data reporting on targeted factors such as
bouts of movement, contextual information about the physical activity is not captured. In
contrast, self-report measures enable us to determine the type of activity (e.g. leisure,
household or work), the perceived difficulty and, in some instances, estimate the amount of
energy expenditure [21]. Being able to quantify data through the use of self-report enables a
practical and low cost (including reduced participant burden) option to capture data at a
population level [22]. In a recent systematic review of self-report physical activity
questionnaires Williams et al [21] reported on the content and format of 104 questionnaires
of which 35 were designed for use within the elderly population. Of these 35 questionnaires,
7 enabled estimation of the metabolic equivalent or energy cost and 2 were able to be self-
administered (the Physical Activity Questionnaire and the Physical Activity Scale for the
Elderly). However, the Physical Activity Questionnaire [23] has 55 questions, and the
Physical Activity Scale for the Elderly has only 12 items which is an important
consideration for reasons of participant burden.

The Physical Activity Scale for the Elderly (PASE) is a commonly used self-report
measurement of physical activity that captures information on the frequency, duration and
intensity of various activities. It can be completed in less than 5 minutes and has been
validated in numerous studies [24-28]. The PASE has been used to measure physical activity
levels in older adults who live in rural areas [29], to assess physical fitness levels in older
adults in primary care settings [14] and to determine predictors of physical activity [11,12].
Originally developed in Britain [30], the PASE has been used in North America, the
Netherlands [27] and Japan [28].

Physical activity among older Canadians has principally been studied in the English
speaking population [12,17], yet Canada is largely made up of growing groups of minorities.
The Chinese community is one of the largest visible minorities in Canada, and this is
especially notable in Vancouver, where the Chinese community, including those from China
and Taiwan, make up more than 25% of Vancouver’s population [31,32]. Even with such a
large representation in the overall population, the Chinese-speaking subjects are often
excluded from research. Moreover a clinical assessment of physical activity is difficult
because of language barriers preventing clinicians from using standardized measures. This
exclusion may result in decreased distribution of research and health benefits to this
population. Currently, there is not a Chinese version of the PASE. The purpose of this study
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was to translate the PASE into Chinese and then assess the two week test retest reliability
and validity of the translated version.

The original PASE was translated from English to Chinese using a forward-backward
procedure. Translation and back-translation were conducted independently by two bilingual
translators, both with training in the area of physical activity. Back-translation is a common
practice to verify that translation was properly performed [33]. Both translators were
Chinese immigrants who are able to read and write in Chinese and English. Discrepancies
between their translations were resolved by discussion between the translators and a third
party mediator.

Design and Subjects

Protocol

The translated version of the PASE was assessed using a prospective two week test-retest
design. Subjects who had emigrated from China and were currently living in Vancouver, BC,
Canada were recruited. Specifically, individuals who lived independently in the community
or assisted living centers were targeted. Community dwelling subjects were recruited
through advertisements posted in public areas populated by the Chinese community such as
community centers and churches, while individuals in assisted living environments were
recruited through multi-level care facilities and assisted living centers. To be eligible
subjects had to be; 65 years older; able to read Chinese; and had to have lived in Canada for
at least five years. Individuals with a Mini-Mental State Examination score of <23 [34] and
those with significant self-reported muscle, joint, or neurologic conditions such as stroke, or
Parkinson’s disease were excluded.

A sample size of 40 was determined to be relevant using Donner and Eliasziw tables for
intraclass correlation coefficient (ICC) of reliability [35]. By using a preselected alpha level
(0.05) and beta (0.20) the sample size was determined to test the hypothesis of detecting a
significant difference between a minimal standard and expected ICC. Previous reports of
ICC values for the PASE have ranged from 0.65 [28] to 0.84 [30]. We set the minimum
acceptable ICC =0.70 and expected 0.80. For validity we anticipated correlations of r = 0.5
u’. Using a significance level of p < 0.05 and a p = 0.83 we determined a sample size of
n=30 would be required [36].

All tests were administered by trained research assistants fluent in Chinese (Cantonese and
Mandarin). Testing of community-dwelling subjects occurred at a rehabilitation research
laboratory or at a community center the subject frequented. Assisted living subjects were
assessed at their care facility.

Data were collected during two visits approximately two weeks apart (baseline and follow-
up). Baseline data collection included subject demographics (age, sex, marital status,
education, number of years living in Canada) and presence of co-morbid conditions. To test
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for validity, subjects also completed the; Timed Up and Go (TUG) [37], Older American
Resource and Services activities of daily living (OARS ADL) [38], and the Activities-
specific Balance Confidence Scale (ABC) [39]. Subjects were then asked to complete the
Chinese version of the PASE (PASE-C). At follow-up, the subjects completed the PASE-C
as well as a questionnaire to determine if they had experienced a change in health status over
the two past weeks. This study was approved by the Behavioural Research Ethics Board at
the local university.

Measurements

PASE—The PASE is a short self-report measure of short-term activity in the elderly. The
PASE items do not emphasize high intensity sports or recreation, but rather low intensity
activities such as gardening, walking outdoors or performing light housework. The PASE is
separated into two parts; the first part known as the ‘Leisure Time Activity’ has six questions
that ask individuals to estimate their involvement in daily activities such as participating in
light exercise during the past 7 days. Individuals respond “never”, “rarely”, “sometimes”, or
“often.” Information regarding the type of activity performed and an average time spent on
the activity per day is also recorded. These six questions are used to calculate the number of
hours that are spent in each activity per day, over a 7-day period. The second part known as
the “Household Activity” has three questions that use a “yes” or “no” response format and
ask about involvement in daily chores such as washing dishes or gardening over the past
week. The final question asks about participation in paid or volunteer work, and the hours
and type of work involved. To calculate a total score, the PASE items are weighted using

values determined by the original authors [25].

The overall PASE score is computed by multiplying the amount of time spent (hours/day
over a seven day period) and participation (yes or no) by the PASE weight value, and then
summing each contribution for a total score. The PASE scores range from 0 to 500 or more
where higher scores represent higher physical activity levels. The English version of the
PASE was found to have good test-retest reliability (ICC = 0.84) [30] and significant
correlations with measures of physical activity [25].

Activities-specific Balance Confidence Scale (ABC)—The ABC is a 16 item self-
report tool that measures confidence with balance while performing a variety of different
functional tasks. Each item on the ABC is scored between 0 (no confidence) and 100
(complete confidence) and total scores are derived by calculating the mean. Higher scores
indicate greater balance confidence [39]. Both the English and Chinese versions have been
found to have high reliability (ICC = 0.96 and ICC = 0.87 respectively) [39,40] and correlate
well (r = 0.75) with a functional assessment of balance, the Berg Balance Scale [41].

Timed-Up-and-Go (TUG)—The TUG is a functional assessment of balance and mobility
that tests a subject’s ability to stand up from a chair, walk a short distance and then sit back
down. Times to the nearest tenth of a second are recorded. Times of greater than 30 seconds
have been shown to predict subjects who are at risk of falling [37]. The measurement
properties of the TUG have been investigated in numerous studies. As an example, it was
found to have a strong correlation (r = —0.81) with the Berg Balance Scale [42], and
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excellent test retest reliability of ICC [2,1] = 0.97 in community dwelling older adults [43].
The Chinese version of the TUG was found to have excellent interrater reliability (7= 0.93)
and validity among Chinese population [44].

Older American Resource and Services — Activities of Daily Living Scale
(OARS ADL)—The OARS ADL and IADL is a self-report measure of the subject’s ability
to perform physical (e.g. feeding, dressing, grooming) and instrumental activities of daily
living (e.g. using a telephone, shopping) [45]. The ADL and IADL section comprises of
items 56-69 in the full OARS assessment. Each item is scored as either 1 (inability) or 0
(independent) and all item scores can be summed for an overall score (0-14) with low scores
on the OARS ADL indicating higher levels of independence and ability. The OARS ADL
has been found to be a reliable (r = 0.96) [46] and valid measure of independence in the
elderly [38,46]. The Chinese version of the OARS ADL has been found to have excellent
interrater reliability (= 0.93) and validity among Chinese populations [44].

Data Analysis

Summary statistics were used to describe the characteristics of the sample and the PASE-C
scores, as well as to provide insight as to whether certain statistical assumptions (e.g. normal
distribution) were violated. PASE-C score parameters were reported as per the format of the
original scale development [30]: i) the frequency of hours per day engaged in the activity,
and ii) the percentage of subjects engaging in the activity during the 7 days.

We hypothesized that individuals living in assisted living groups would report overall lower
PASE-C total scores than individuals who were married and/or living in the community. We
also hypothesized that individuals who had not completed a high school education would
report lower PASE-C scores than their counterparts. We did not expect to see a large
significant difference between PASE-C scores for men and women [28]. These differences
were assessed using the independent #test with 95% confidence intervals. Floor and ceiling
effects were operationalized as being less than or greater than 20% of the population
expected to score at the end ranges of PASE-C scores [47].

Additional support for validity was evaluated using the Pearson product-moment coefficient
of correlation between PASE-C scores and the TUG, OARS ADL, age, and the ABC.
Correlations were hypothesized to be of a moderate (r= 0.5) magnitude with positive
correlations expected between the PASE-C and the ABC and OARS ADL and negative
correlations with age and TUG times.

Retest reliability of the PASE was calculated using intraclass correlation coefficient
(ICCy k). Intraclass correlation coefficients above 0.75 are indicative of good reliability [36].
We hypothesized the ICC to be high (> 0.80) based on the reported range of ICC’s in the
literature [25,30,48]. Item consistency was measured using a linear weighted, chance
corrected, kappa (x,y) and were performed using Analyse-it Software (Method Evaluation
Edition, Analyse-it Software, Ltd., Leeds, England). A linear weighted kappa score was
chosen because the response categories were ordinal and the differences between categories
on the PASE were considered to be equal [49]. Higher «,, scores (closer to 1) indicate
greater agreement between scores [36]. Kappa scores were calculated using the four
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categories of response for items 1-6 (never, seldom, sometimes, or often) and two categories
of responses for items 7-12 (yes or no). Kappa values from 0.00-0.20 are considered
‘slight’, 0.21-0.40 are “fair’, 0.41-0.60 are ‘moderate’, 0.61-0.80 are ‘substantial’, and
0.80-1.00 are ‘almost perfect’ [50]. Bland and Altman plots were derived in order to provide
a visual representation of the level of agreement of PASE scores between the two testing
sessions and to assess bias in the measure [51] particularly with respect to ceiling and floor
effects.

The Standard Error of Measurement (SEM) and Minimal Detectable Difference based on the
95% confidence interval of the SEM multiplied by a correction factor were calculated to
provide an indication where real change beyond measurement error, for group and individual
values respectively, were also calculated [36].

Significance level was set at p < 0.05. All validity statistics were calculated using SPSS
version 11.5.

Demographics and PASE-C Scores

Validity

Reliability

Seventy-three individuals were enrolled and provided baseline data, however, seven of these
individuals were lost to follow-up. The majority of the group were women (71%) and the
mean age of the group was 79.0 ( 8.5) years. The baseline mean group PASE-C score was
76.0 (£ 49.1) and the group mean at follow-up was 78.33 (= 50.27) (table 1).

The most common Leisure Time Activity was walking outdoors (0.83 h/day) while only
0.02 h/day were spent on average in strenuous activity (table 2). The most participated
Household Activity was light housework (91%) in contrast to only 4.5% participation in
home repairs.

The PASE-C scores were significantly (p = 0.001) higher for the community living group
and subjects who were married. Although men had higher PASE-C scores as expected the
difference was not statistically significant. PASE-C baseline scores correlated as
hypothesized with age, activities of daily living (OARS ADL), TUG time and total ABC
score. The correlations with the PASE-C and the validity measures were of the estimated
magnitude and in the hypothesized direction. The specific correlations (all p < 0.0001) with
the PASE-C scores were: age r = -0.51; TUG time r = -0.52; OARS ADL r = 0.56 and ABC
score r = 0.62.

The two week retest reliability of the PASE-C (n=66) was ICC = 0.79 (95% confidence
interval 0.68-0.86). The SEM and MDDgs were 22.77 and 63.11 respectively. The spread
along the continuum of the zero line in the Bland and Altman (figure 1) plot is relatively
good with PASE-C scores ranging between 0 and 150, although there were a handful of
individuals who were noted to be quite active. Eight percent of individuals scored <20 and
no one in our sample recorded a score near the PASE maximum suggesting no or minimal
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floor or ceiling effect [47]. The Bland and Altman plot shows nearly equal distribution above
and below the zero line, however, 5 subjects were identified in the Bland and Altman plot as
falling outside the 95% limits of agreement with 4 of the 5 outliers reporting decreased
scores at follow-up. Two of the outliers reported a decline in health (insomnia and a cold)
that corresponded with a decrease in physical activity over the retest period. The remaining 3
subjects did not have clear reason for their large changes (greater than 2 standard deviations)
in PASE-C scores, which may be indicative of bias.

Finally, table 2 shows kappa (x) values and proportion of consistency for each item on the
PASE. Kappa values below 0.40 were seen for three items (light sports and recreation, home
repairs and lawn work). Values were seen as high as x = 0.85 for the item ‘outdoor
gardening’ and x = 0.92 for ‘work for pay or as a volunteer’.

Discussion

Mean score and contributing demographic factors

The mean score for the PASE-C in our sample was below reported PASE-C scores in other
elderly populations such as the Japanese [28], Americans [14] and Canadians living in
Saskatoon [12], but our values were relatively close to those reported for the Dutch
population [27]. It is difficult to determine if the low PASE-C scores reflects a sedentary
lifestyle among the elderly Chinese populations residing in Vancouver, or if the differences
are more related to study group demographics that affect physical activity such as older age,
decreased income, and education level [17]. In particular, the lower education level (40.9%
less than high school education) and the inclusion of assistive living subjects in our sample
may have contributed to the low mean PASE-C score we observed. The PASE-C scores did
not significantly differ between men and women, as supported by other studies [27,28]. This
may reflect the balance of gender typical activities on the PASE-C. Typically female
activities, such as light housework and caring for others are balanced with more male typical
roles such as home repairs and strenuous exercise. Consistent with the findings by the other
studies, the majority of activities engaged in were of low intensity, such as walking outside
and light housework [25,28,52].

The distribution of the scores indicates there is no floor or ceiling effects for the PASE-C in
our sample [47]. Although floor effects (scores of 0) are possible, the range of items makes
this unlikely. Moreover, because PASE-C scores can exceed 500, a ceiling effect is unlikely,
even for highly active individuals [18].

Effect of living environment, marital status and education on PASE-C score

PASE-C scores correlated as expected based on our hypotheses. The correlations indicated
that as age increases activity levels decrease, [53-55] individuals who are more independent
with their activities of daily living (often suggestive of being less disabled) are also more
physically active, and individuals who have reduced mobility are less physically active.
Finally, individuals who are more confident with performing activities that challenge their
balance are also more physically active. Moreover individuals living in assisted care centers
were significantly less active than individuals living in the community. This finding is
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logical given that these individuals are not responsible for activities such as yard work,
heavy housework, home repairs and/or caring for others and they tend to be more frail [55]
in comparison to their community dwelling counterparts, thereby limiting their physical
activity as indicated by their PASE-C scores.

Individuals who were married were significantly more active than those who were widowed
or single. Married individuals were also more likely to live in the community, and are a more
active and younger group in general. It is likely that a combination of factors, including
social support [17,56,57], is contributing to the higher activities levels of this group. There is
substantial literature linking low education levels to lower levels of physical activity and
higher levels of obesity [57-60]. We also found that individuals with less than a high school
education were significantly less active, potentially because of limited knowledge of the
health benefits of physical activity.

Reliability scores

The overall score of the PASE-C is subject to fluctuations due to the short recall period of
one week and the inclusion of items that are subject to weather conditions (outdoor
gardening) or not performed regularly (lawn care or yard work) which may have contributed
to the variation in items. Items with lower x coefficients tended to be activities that were not
done on a weekly, or even biweekly bases such as lawn work or yard care. These are also
items in which the assisted living individuals would not have the opportunity or need to
participate (heavy housework or laundry). Items with higher kappa values included those
that were frequently performed, such as light housework or items that very few individuals
reported participating in, such as outdoor gardening, home repairs or work or volunteering.
These kappa results are similar to the results obtained when the PASE was translated into
Japanese [28].

The PASE-C had good test-retest reliability [36] overall and fell between the reliability
correlation Washburn and colleagues [30] reported for their postal (r=0.84) and telephone
(r=0.68) samples in the original study of the PASE and was superior to the value reported by
Hagiwara et al. [28] in their Japanese translation study (ICC = 0.65). One potential reason
for the variation in coefficients is the retest period which was much shorter for our sample
than that of either the 3—7 weeks for the Washburn study or 3-4 weeks in the Hagiwara
study. The stronger correlation for Washburn’s postal group may reflect additional time
reflecting on responses without the pressure or presence of a researcher whether in person or
over the telephone. Alternatively the use of a Pearson’s correlation coefficient for retest
reliability has been reported to be prone to systematic error [33, 36].

The five subjects falling outside the LOA on the Bland and Altman plot (figure 1) represents
a reporting bias, with the tendency for PASE-C scores to decrease over the retest period. It is
plausible that this bias may have been due to external factors such as weather, which could
have interfered with opportunities for outside activity or alternatively there could have been
a change in health status. In fact one of the outliers reporting having significant low back
pain over the retest period while another indicated that they had a cold. These conditions
were deemed sufficient to alter activity over the retest period and therefore may explain the
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different scores. If this is the case it would seem that the bias between test and retest in our
sample is minimal.

The results need to be considered with the following limitations in mind. A convenience
sample of Chinese immigrants was used, and it may be possible that different results would
have been obtained if a random sample of all eligible subjects in the Chinese population had
been recruited. Obvious limitations to generalizability of the results include our exclusion of
individuals with cognitive impairment and mobility issues related to muscle, joint, or
neurologic conditions.

The PASE-C itself has possible limitations as well. Self-report measures are prone to
overestimation or underestimation of the true energy expenditure related to activity [61].
Contributing to this is that participants may display social desirability bias and therefore
report higher levels of household activities. Additionally, despite the short frame of reference
(7 days) issues with recall resulting from early or advanced cognitive/memory limitation
may generate a score that is not accurate for an individual’s regular activity level. Ultimately
if the goal is to minimize measurement error related to these issues then objective measures
should be used to provide a more precise and accurate estimate of the absolute level of
activity. However objective measures also have limitations related to participant burden, cost
and loss of contextual information. It is encouraging to note that previous findings have
noted a moderate correlation between PASE and accelerometer data (r = 0.64) providing
some objective validity for the PASE self-report data [26]. Finally, it seems plausible that
there is a cultural bias present with some of the PASE-C items, and therefore they may not
be sensitive and reflective of values related to the Chinese population. For instance some of
the examples used to describe leisure time activities (i.e. shuffleboard) are likely to be
unknown to individuals living in mainland China. Similarly examples of items on the PASE
regarding work and household related activities (i.e. lumberjack and carrying wood) may not
resonate with older adults in assisted living centers.

In conclusion, this study presents data of the translation and validation of the measurement
properties of a Chinese version of the PASE. The results obtained in this study indicate that
the PASE-C is a valid and reliable measure suitable for use among the elderly Chinese
population. The evolution of this tool will enable clinicians and researchers alike to capture
physical activity data from an important population that has largely been overlooked to date.
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Figure 1.

Mean of PASE-C Follow-up & Baseline Scores

Difference versus Mean (Limits of Agreement Plot) of PASE-C Data (N=66)
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