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Abstract The Physical Activity Scale for the Elderly (PASE) assesses Physical Activity (PA) levels of older people, providing \
information on the frequency, duration, and intensity. Aims: To translate, culturally adapt, and validate the PASE for the Portuguese
population. Methods: Translation and cross-cultural adaptation for the Portuguese population of the PASE, according to the Report of
ISPOR Translation and Cultural Adaptation guidelines and metric validation was evaluated using the analysis of reliability and validity.
Results: The PASE-PT is a reliable and valid instrument to assess PA levels among the Portuguese population, with excellent test-
retest reliability in the various domains and in total, with an ICC between 0.938 and 1.00, an acceptable internal consistency, with
Cronbach’s alpha of « = 0.695, and w de McDonald was 0.63 and is significantly related to TUG (r = —0.303) and accelerometer AF
levels (r = 0.416). Conclusions: The PASE-PT is an instrument that can be used in clinical practice and in research studies involving the

Introduction

The growth in the number of older people is a global
phenomenon. According to Eurostat data from 2019, people
aged 65 years and older accounted for 19.4% of the total
population of the European Union (EU-27) and Portugal was
within the first 4 countries with the highest percentages with
21.8%. Moreover, the ageing rate of the oldest among the older
people is increasing at the fastest rate. It is forecast that between
2019 and 2100, the percentage of people aged 80 and over in the
EU-27 population will more than double from 5.8 to 14.6%."
Population aging demands a comprehensive public health
response. Promoting healthy aging and building systems to meet
the needs of older adults are necessary. Among several factors
related to the health of the population, it is estimated that an
increase in Physical Activity (PA) within the senior population has
the greatest impact on public health. Studies have demonstrated a
relationship between higher levels of PA and disease prevention,
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reduction of the period of morbidity, the risk of functional losses,
and preservation of independence.”

Physical inactivity is an important risk factor and is associated
with an increased risk of morbidity® due to cardiovascular
disease,®* diabetes,®” cancer,® osteoporosis,!*!! dementia,'*!3
and even an individual’s fall risk.'®**

Knowledge of older adults’ PA levels is vital to determining
their health statuses as well as protective and preventive
approaches to chronic disease. Methods of assessing PA range
from objective approaches, such as accelerometers, to subjective
approaches featuring participant self-reported measures. The
evaluation of PA through questionnaires has become popular in
recent years due to the fact that it is cheaper compared with other
methods and has an easy-to-use quality in extensive studies.'®
There are, however, few questionnaires to measure the PA level
specifically for the older people, and none exist translated for the
Portuguese population.

The Physical Activity Scale for the Elderly (PASE) was
developed in 1993 by Washburn et al, specifically to assess PA
in epidemiologic studies of older people. It is a commonly used as
a self-reported measurement of PA that provides information on
the frequency, duration, and intensity of various activities. The
PASE consists of 10 items focusing on the following 3 domains of
activity over a period of 7 days: leisure (5 components),
household activities (4 components), and work-related (1
component) activities. Participation in leisure activities is
recorded as frequency (never, seldom, sometimes, and often)
and duration (less than an hour, 2—4 hours, or more than
4 hours); paid or unpaid work is recorded as total hours of work
per week; and household activities including housework, lawn
work, home repair, outdoor gardening, and care for others are
recorded as yes or no answers. The total PASE score is calculated
by multiplying activity participation (yes or no) or the amount of
time spent on each activity (hours/week) by the weights of the
items obtained in the original study.'”

The advantages of this questionnaire compared with the others
are the short training period required, the easy scoring process,
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the inclusion of low-intensity activities (e.g., housework), that it
can be completed in 5-15 minutes, and it can be interviewer-
administered or self-administered by email, phone, or letter.'”
The 3 domains covered (leisure time, household, and work-
related activities) make it easy to evaluate the physical activities of
individuals in more detail and to compare these domains with
other functional measures.'®!’

PASE has been chosen for cultural adaptation and validation as
it is used in research worldwide. It has been translated and
validated in various countries, including the United States,'’
Denmark,?’ Norway,?! Japan,?? China,?® Malaysia,”* Turkey,*
Korea,?® Italy,?” Saudi Arabia,?® Iran,?” and Poland.>° The aim of
this study was to adapt the PASE to the Portuguese language
(PASE-PT) and assess its accuracy and reliability in Portuguese
community-dwelling older people.

Material and methods
Sample/participants

The sample selected composed of 125 seniors, of which 28.0%
were male and 72.0% were female. The average age was
75.0 years (SD = 6.7). All participants were independent in their
daily life activities.

Procedure

The study had a cross-sectional design in 2 moments with a
convenience sampling. Seniors were interviewed face to face by
the principal investigator to obtain their sociodemographic data
and medical history. The data were recollected during the year
2021 and 2022. Participants were asked if they had any of the
following diseases: cardiovascular, respiratory, endocrine, cen-
tral nervous system, and musculoskeletal. According to the
Montreal Cognitive Assessment (MoCA) criteria, individuals
with severe cognitive impairment, those who used a pacemaker
and support products, who had a problem preventing them from
using an accelerometer or that could interfere or influence the
data were excluded.®' Heart rate and blood pressure were,
additionally, measured.

Instruments

The PASE is an instrument in which self-reported measurements
are used to measure PA among older adults in three domains
(leisure, household, and work-related activities) over the previous
7 days. According to the original instrument, the internal
consistency of these items was 0.69 (Cronbach alpha) and the
test-retest reliability coefficient was 0.75 (95%, Confidence
Interval (CI) = 0.69-0.80).17

The development of the translated and adapted Portuguese
version was developed in line with the “Translation and Cultural
Adaptation of Patient-Reported Outcomes Measures—Principles
of Good Practice” guidelines.>?

The procedure was divided into ten stages: 1) permission to use
the original PASE questionnaire was obtained from the developer/
author, who was invited to participate in the translation process;
2) two independent progressive translations were developed with
an explanation of the instrument concepts provided to the
translators; 3) reconciliation of the 2 translations to a single
translation; 4) back translation into the source language; 5)
review of the back translations; 6) harmonization of all
translations with each other and with the source version; 7)
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cognitive debriefing with patients drawn from the target
population; 8) review of cognitive debriefing results and
finalization of the translation; 9) proofreading; and 10) prepa-
ration of a written report on the translation development,
including all changes made to the original version.

Table 1 presents the set of changes made to the original version.

The total and domain scores were calculated following the

original PASE methodology, by multiplying activity participation
(yes/no) or the amount of time spent on each activity (hours/week)
by the weights of the items obtained in the original study by
Washburn et al (1993).17

The physical measures components validated against PASE-PT

score were:

o Strength of upper limb: upper limb strength was assessed
through grip strength of both hands which was measured
3 times using a digital hand dynamometer (Lafayette Digital
Hand Dynamometer 5030D1) held with the wrist in a
neutral position and the elbow at 90° of flexion, as per the
recommendations of the American Society of Hand Thera-
pists.>® The average was used as the value for upper limb
strength.

o Physiological component: body composition analyses (body
mass index [BMI]) were determined using bioimpedance
analysis (BIA) equipment (TANITA BC-601), which auto-
matically measured weight. Height was entered manually,
and the device calculated BMI using the standard equation
(weight [kg]/height [m]?).

o Functional test by Time Up and Go (TUG) Test: participants
were asked to get up from a chair, walk 3 m, rotate 180°, and
return to the chair.** They were asked to complete 3 attempts
and the shortest time was used to score.

o Balance by Berg Balance Scale (BBS): the ability to maintain
balance during 14 different tasks was assessed. Transition
from a sitting to standing position, standing without
support, sitting without support, transition from standing
to sitting, moving, standing with eyes closed, standing with
legs together, stretching hands forward, lifting an object
from the floor, looking back, 360° rotation, alternating feet
on a step, standing with one foot extended in front of the
other, and standing on one leg.>

The PASE was readministered to the same respondents one

week after the first interview by the principal investigator to
evaluate the test-retest reliability. A 1-week time interval was
selected as it was short enough to ensure participants were not
able to change their PA level while being long enough to prevent
recall bias.>®

The 43 participants were loaned an accelerometer

(activPAL4®) to wear for 7 consecutive days. Detailed procedure
and the do’s and don’ts of wearing the accelerometer was given
verbally to all participants. The accelerometer was fixed to the
participants as per the manufacturer’s recommendations and
placed on the anterior thigh of the nondominant lower limb.
Participants used the accelerometer for 24 hours throughout 7
days. On the eighth day, the accelerometers were collected and the
PASE instrument was applied.

Psychometric assessments and statistical analysis

All participants’ demographic data were presented as counts
(percentage) or mean and SD, as appropriate. Validity and
reproducibility results were presented with the corresponding
95% CI. Cronbach alpha was used to determine the internal
consistency. Alpha values greater than 0.70 were considered
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Changes made to the original version

PASE numbers PASE activities Replaced activities in the Portuguese version
3 Bowling, golf with a cart, shuffleboard, fishing from a Recreational walk, pétanque, billiards, fishing
boat or pier
4 Double’s tennis, ballroom dancing, hunting, ice Dancing, hunting, caring for animals (medium and
skating, golf without a cart, softball large)
5 Jogging, swimming, cycling, singles tennis, aerobic Running, swimming, cycling, aqua aerobics

dance, skiing (downhill or cross-country)

satisfactory.?” Test-retest reliability was determined using intra-
class correlation coefficient (ICC) (2, 1) in two-way random
effects model. An ICC (2, 1) value equivalent to or >0.70
indicated a good level of reliability.>®

Construct validity of PASE-PT was evaluated using Pearson
and Spearman rank correlation coefficients (r), along with
handgrip strength (HGS), TUG, BBS, physiological components,
heart rate, and blood pressure. All statistical analyses were
performed using IBM-SPSS version 27.%°

Results

PASE-PT was applied of 125 older adults from several areas of
Portugal. The characteristics of both samples are summarized in
Table 2.

According to the reliability, PASE-PT components showed
adequate test-retest ability and ICC (2, 1) values ranged from
0.938 to 1.00 (P < 0.001). Of the components of the PASE', the
internal consistency index (Cronbach alpha) for Leisure Time
Activities was = 0.754 and o de McDonald was 0.71; for
household activity was = 0.492 and o de McDonald was 0.46
and for work-related activities was = 0.644 and w de McDonald
was 0.61. Table 2 presents a summary of the reliability results.
The Cronbach alpha for the total items was 0.69 and o de
McDonald was 0.63. For the components of the PASE,” the
internal consistency index (Cronbach alpha) for Leisure Time
Activities was = 0.733 and o de McDonald was 0.72, for
household Activities was = 0.525 and w de McDonald was 0.53
and for work-related activities was = 0.674 and o de McDonald
was 0.66. Table 3 presents a summary of the reliability results.

Table 4 presents the concurrent validity between PASE scores,
its components, and several validation measures including BMI,
systolic and diastolic Blood Pressure (BP), heart rate, BBS,
dominant and nondominant HGS, TUG test, and accelerometer
measure, evaluated in 43 of the participants. The PASE-PT overall
score was significantly correlated with the TUG (r = —0.326, P <
0.05, n = 43) and accelerometer measures (r = 0.457, P < 0.01,
n = 43), whereas Leisure Time Activity was significantly
correlated with diastolic BP (r = 0.487, P < 0.01) and TUG
(r = —0.334, P < 0.01).

Discussion

This is the first instrument specifically validated for the senior
population in Portugal. This population has different character-
istics compared with younger age groups, not only due to the
physiological changes that come from the aging process but also
due to the activities this population performs in their daily lives.
This study conducted the translation, adaption, and validation of
the PASE, enabling access to an adequate instrument that assesses
the level of PA in the Portuguese senior population. We

demonstrated that the PASE-PT is a reliable and valid instrument
to assess PA levels among the Portuguese population.

The ability to discriminate between leisure, domestic, and
work-related physical activities is an undoubted benefit, as within

Characteristics of the population included

Variable Sample = 125, n (%)
Age, mean (SD) 75.0 £ 6.7
Sex
Male 35 (28.0)
Female 90 (72.0)
Marital Status
Married 81 (64.8)
Single 1(0.8)
Divorced 17 (13.6)
Widow/er 26 (20.8)
Household Inhabitants
Alone 35 (28.0)
Spouse 75 (88.0)
Family 10 (8.0)
Spouse and children 5 (4.0)
Education
0 years 8 (6.4)
1-6 years 71 (56.8)
7-12 years 34 (27.2)
=13 years 12 (9.6)
Working status
Employed 8 (6.4)
Retired 111 (88.8)
Unemployed 6 (4.8)
Sociodemographic environment
Rural 48 (38.4)
Urban 50 (40.0)
Semiurban 27 (21.6)
Cardiovascular diseases 102 (81.6)

Respiratory diseases

(19.2)

Sensory deficits (09.2)
Musculoskeletal disorders 82 (65.6)
Endocrine diseases 41 (32.8)
Central nervous system diseases 35 (28.0)
Polymedicated (>3) 45 (36.0)
Smoking 5 (4.0)
BMI

Low weight 1(0.8)

Normal weight 31 (24.8)

Overweight 93 (74.4)
Those who have fallen in the last year 55 (36.0)
MoCA 228 4.4
Cognitive deficit 6 (6.6)
Systolic BP 138.4 =195
Diastolic BP 75.7 £10.7
Heart rate 67.6 = 10.9
PASE 118.6 = 61.1
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Test-retest reliability of the PASE overall and its three components’ scores

PASE', M (SD) PASEZ, M (SD) R,* ICCst 95% CI
N = 43
Overall 31.52 (10.54) 31.16 (10.56) 0.084** 0.996%* (0.993-0.998)
Leisure 17.35 (4.82) 17.07 (4.62) 0.975%* 0.981%* (0.966-0.990)
Household 8.16 (1.05) 8.11 (.0967) 0.890%* 0.938%* (0.884-0.966)
Work 6.00 (11.23) 5.97 (11.18) 1.00%* 1.00%* (1.00-1.00)

* Spearman rank correlation coefficient;
T Intraclass correlation coefficients (ICCs) (2, 1); * £ < 0.05; ** £< 0.01.

this age group it is important to assess the different areas of daily
life, as this population performs a high number of activities
related to domestic or work activities, as well as rural work, as is
the case of the Portuguese population, and which could not be
included if only leisure activities were evaluated.

The total PASE-PT score was 118.6 £ 61.1. Very similar scores
were found in the validations for the United States (102.9 *+
61.1),* China (104.4 = 47.1),> and Saudi Arabia (111.7 *
77.7).2% Others differed significantly, with higher values, seen in
the Italian validation 159 = 77.88%” and the Iranian validation
153.73 + 48.47.%° whereas lower values were observed in the
Polish validation 91.54 + 71.15)*° and Malaysian validation
94.96 + 62.82and 92.19 = 64.02, which analyzed the total PASE
score at baseline and after follow-up.?* Following this analysis, it
is possible to conclude that the sample presented relatively low
levels of PA, which is related to a sedentary lifestyle and
contributed to a variety of health problems found in the senior
population like the incidence if disability and loneliness.*!

The low level of PA assessed in our sample, compared with
other populations in the PASE validation, such as the Italian
validation, may be related to our sample being older, with a
higher prevalence of women and a lower level of education. Older
adults may be less likely to engage in leisure activities such as
sports and recreational activities, and women in turn are more
likely than men to be less physically active. Multiple factors such
as family and societal roles, psychological issues, and life
conditions may account for these differences.** The low level of
education in our sample may have decreased their involvement in
physical activities. A study reported that older adults with higher
education were more likely to participate in leisure activities such
as sports or exercise but not associated with being active in
gardening or yard work.*?

The reliability and validity of the PASE-PT were evaluated in a
sample of 42 seniors. Excellent test-retest reliability was obtained
in the various domains and in total (0.938-1.00) over a 7-day

interval. These results were superior to some validations,
including those of the United States (r = 0.910),*° China (r =
0.810),%3 Japan (r = 0.850),%* Iran (r = 0.920),>® and the original
PASE.!” However, the results were similar to those seen in the
validations performed in Italy (r = 0.977)*” and Turkey (r =
0.977).%

The internal consistency of the components of the PASE-PT
was acceptable, as for the total of items it presented a consistency
of 0.695 in the initial PASE and of 0.675 in the final PASE. Only
the Domestic Activity domain had a Cronbach alpha lower than
0.6. This result could be explained by the choices made during the
translation and cultural adaptation process that may not have
been the most beneficial, namely, in certain expressions adopted,
for example “putting up wallpaper” is an activity that Portuguese
older people do not culturally perform. This aspect demonstrates
the importance of good cultural adaptation and not just
translation.

Many validation studies of the PASE did not assess internal
consistency, since its calculation is not necessary for the entire
instrument, in studies composed of different parts and different
types of responses.** Studies that evaluated internal consistency
showed Cronbach alpha values of 0.73 for the validation of
Norway,”! 0.815 for the Italian validation,”” 0.714 for the
Turkish validation,”® and between 0.69 and 0.75 for the Saudi
Arabian validation, as the evaluated internal consistency of each
PASE component.*®

It was found that the total PASE-PT score showed a moderate
correlation with the TUG and with the level of PA detected by
the accelerometers. The correlation with the TUG allowed us to
verify that the higher the PA level, the lower the TUG values,
which corresponds to a better functional performance. This
correlation was identified by several validation studies, such as
the Iranian validation, which showed a strong correlation®® and
the Saudi Arabian validation, which, like this study, showed a
moderate  correlation.”® With the accelerometers, the

Concurrent validity of PASE-M scores, components, validation, and accelerometer measures

Validation measures PASE overall PASET1 leisure time activity PASE1 household activity PASE1 work-related activity
N = 43 BMI 0.144 0.216 0.191 —0.038

Systolic BP 0.199 0.279 0.233 —0.044

Diastolic BP 0.276 0.487** —0.199 —0.051

Heart rate —0.087 0.156 —0.148 —0.195

BBS 0.263 0.148 —0.083 0.172

Dominant HGS 0.170 0.253 0.385%* —-0.010

Nondominant HGS 0.276 0.246 0.362%* 0.080

TUG —0.326%* —0.334%** 0.182 —0.093

Accelerometer 0.457** 0.086 0.183 0.377**

*P<0.05 **£<0.01.

Concerning household activity, the significant correlations were dominant HGS (r = 0.385, £< 0.01) and nondominant HGS (r = 0.362, £<< 0.01). Finally, work-related activity was correlated with accelerometer

measures (r = 0.377, £< 0.01).
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correlation was positive, which indicated that the PA levels were
directly proportional. These results support the validity of the
PASE-PT since it showed good results compared with the gold
standard. Few PASE validation studies performed this analysis;
however, those that did obtained significant correlations, as
demonstrated by the validation study for the Malay language,
which found a moderate correlation with accelerometers*? and
the validation for Japanese that found a weak but significant
correlation.*?

The PASE component—Leisure activities also showed a
moderate correlation with TUG and with Diastolic BP. Some
validation studies also performed the analysis of the different
components of the PASE, the study of Saudi Arabia in all
components obtained an inverse correlation with the TUG,
moderate in leisure activities, and weak in domestic and work-
related activities®®; however, at present, there were no correla-
tions between domestic and work-related activities. The Polish
validation also showed a moderate correlation between leisure
and domestic activities but did not correlate with work.>°
Regarding the association with BP, only the original validation
study showed a significant correlation'®; however, it was with
systolic BP as opposed to this study in which there was a
correlation with diastolic BP. Considering these results, it is
believed that the level of PA related to leisure is associated with
greater functional mobility and better BP.

The domestic activities component showed a moderate
correlation with the HGS of both limbs; however, no studies
were found that discriminated this relationship. The original
Chinese and Malaysian validation study found a moderate
correlation with the HGS of both limbs; however, this was using
the total PASE score.'”?3** The Saudi Arabia validation study,
on the other hand, showed a weak correlation with HGS with the
total score.”® The relationship between the PASE-PT’s domestic
activities may be associated with FPM due to the typology of
seniors’ daily activities.

The work-related component only showed a positive correla-
tion with the accelerometer measurements. The only validation
found with this analysis did not find a significant correlation
between work component and accelerometer PA level.*> This
result confirms that people who continue to be professionally
active or who choose to volunteer can maintain higher levels
of PA.

Although an analysis of the correlation with the Berg Balance
Scale (BBS) and with body composition was also performed, no
significant correlations were obtained with the total score nor
with the various components of the PASE-PT.

Studies that verified the association with the BBS, such as the
Italian validation study, showed a strong correlation between the
scale and the total PASE score, as well as with the component of
work-related activities. The remaining components showed a
positive, but moderate, correlation.?” In addition, the Polish
validation showed a strong correlation with the PASE total and
the leisure activities component, a moderate correlation with
household activities and only work-related activities showed no
relationship.>® Although these studies have shown strong
correlations between the PASE and the BBS, the latter has
relatively rigid scoring criteria and depends on a somewhat
subjective assessment by the evaluator. This issue could have been
eliminated if the balance had been evaluated through a method
eliminating this subjectivity, as is the case of the evaluation of the
Oscillation of the Center of Pressure, through a force platform.

Studies that investigated the relationship between PASE and
body composition also did not find significant correlations with
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the BMI, as is the case of the validation study of Saudi Arabia,*®
Iran,?® and even the original validation.'”

The results of this study show that the PASE-PT is a reliable and
valid instrument to assess PA levels among the Portuguese
population, which has an excellent test-retest reliability in the
various domains alone and in total, along an acceptable internal
consistency and is inversely related to the TUG and directly to the
accelerometer AF levels.

This study had several important strengths in the assessment
of PA, such as the comparison with a gold standard measure, in
which the accelerometers used allow the discrimination of
various types of activities, as data collection is performed in the
three planes of movement and, thus, manages to be discrimina-
tory when it comes to the movement performed. The use of an
accelerometer was guaranteed during the 7 days of evaluation,
since it was fixed to the lower limb and coated so that it could
not be removed, and it also allowed for the answers to the PASE
questions that require the individual to remember the activities
of the past 7 days. A further strength of the study was the
diversity of the participants in terms of sociodemographic
background, gender, and age, which inevitably influences the
level of PA.

The limitations found in this study included the fact that the
concurrent validity was only verified in the sample of 43 seniors,
which is small compared with the Portuguese population and that
the reliability indices were moderately acceptable and the internal
consistency, particularly regarding the household activity com-
ponent is below the acceptable standard, a better adaptation at
this point is suggested in future validations. In addition, memory
bias among seniors may have been a limitation. Moreover, EFA
and CFA should be applied with a large sample of participants to
check the theoretical structure of the PASE. Similarly, the size of
the sample of the concurrent validity was small, and this fact
could have influence on the strength of the correlations.

Conclusions

The PASE-PT is a reliable and valid instrument with an excellent
test-retest reliability, acceptable internal consistency, and relation
to the TUG test as well as levels of PA as provided by
accelerometers. It can be used in clinical practice and in research
studies related to the senior population.

The use of the PASE-PT is considered important, since it is able
to discriminate different types of activities, relevant to older age
groups, including leisure, domestic, work-related, and volunteer-
ing activities.
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