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Abstract 

Background Identifying valid and accessible tools for monitoring and improving physical activity levels is essential 
for promoting functional ability and healthy aging. The Physical Activity Scale for the Elderly (PASE) is a commonly 
used and recommended self-report measure of physical activity in older adults. The objective of this scoping review 
was to map the nature and extent to which the PASE has been used in the literature on community-dwelling older 
adults, including the evidence for its psychometric properties.

Methods Seven electronic databases (MEDLINE (Ovid), Embase (Ovid), AMED (Ovid), Emcare (Ovid), CINAHL (EBSCO), 
Ageline (EBSCO)) were searched from inception to January 25, 2023. Studies were included if physical activity was part 
of the aim(s) and measured using the PASE, participants had a mean age of 60 years or older and lived in the com-
munity, and papers were peer-reviewed journal articles published in English. Pairs of independent reviewers screened 
abstracts, full-texts, and extracted data. Where possible, weighted mean PASE scores were calculated for different 
subgroups based on age, sex, and clinical population.

Results From 4,124 studies screened, 232 articles from 35 countries met the inclusion criteria. Most studies were 
cross-sectional (60.78%), completed in high-income countries (86.4%) and in North America (49.57%). A variety of clin-
ical conditions were included (n = 21), with the most common populations being osteoarthritis (n = 13), Parkinson’s 
disease (n = 11), and cognitive impairment (n = 7). Psychometric properties of ten versions of the PASE were found. 
All versions demonstrated acceptable test-retest reliability. Evidence for construct validity showed moderate correla-
tions with self-reported physical activity, fair to moderate with accelerometry derived activity and fair relationships 
with physical function and self-reported health. Pooled means were reported in graphs and forest plots for males, 
females, age groups, and several clinical populations.
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Conclusion The PASE was widely used in a variety of clinical populations and geographical locations. The PASE 
has been culturally adapted to several populations and evaluated for its reliability and convergent validity; however, 
further research is required to examine responsiveness and predictive validity. Researchers can use the weighted 
mean PASE scores presented in this study to help interpret PASE scores in similar populations.
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Background
A pressing issue in the current healthcare system is the 
growing burden of chronic disease and multimorbidity 
associated with the world’s aging population [1, 2]. There 
is an increasing number of older adults who require 
home care or housing options to support additional 
needs, including retirement homes, assisted living, or 
long-term care facilities [1]. Maintaining functional abil-
ity in later adulthood is a key public health priority and 
the promotion of physical activity (PA) is a central strat-
egy for healthy aging initiatives [3]. Regular participa-
tion in PA has been shown to improve physical function, 
reduce impairments, promote independent living, and 
improve quality of life in older adults [4]. Physical activity 
can assist in maintaining cardiovascular, metabolic, and 
cognitive function;  all of which reduce the risk of multi-
morbidity [5–7].

The World Health Organization (WHO) defines PA 
as “any bodily movement produced by skeletal muscles 
that requires energy expenditure” [8]. A growing body 
of evidence has demonstrated the importance of overall 
activity levels, including lighter intensity activities [9]. 
In addition to recommendations for moderate to vigor-
ous activities, PA guidelines encourage changes in time 
allocation from sitting activities to light intensity activi-
ties, including standing [8, 10]. Given the inclinations 
for lighter intensity activities in older ages (e.g., walking, 
gardening), clinicians and researchers must have tools to 
accurately assess and monitor the full spectrum of physi-
cal activities in this population.

Direct measures of PA (e.g., pedometers, accelerom-
eters, and the gold standard of the doubly labelled water 
method) [11] can capture the full spectrum of activities. 
However, these measures can be more expensive, rely 
on equipment availability, and place a greater burden on 
participants [5]. Alternatively, self-report measures can 
be a low-cost, feasible tool for assessing and monitoring 
activity levels [12]. While not all questionnaires capture 
the same breadth of activities, the Physical Activity Scale 
for the Elderly (PASE) has been recommended for use in 
older adults for its inclusion of lighter intensity activities 
[5]. The PASE was designed to consider a greater num-
ber of activity domains more representative of the typi-
cal activities undertaken by older adults (e.g., gardening 

and household tasks) [13]. The questionnaire was devel-
oped for older adults (≥ 65), takes approximately 10 min 
to complete (10 questions), and asks participants to recall 
their activity over the last 7-days [13, 14]. Activity types 
include sitting, walking, sport/recreation, exercise, occu-
pational, and household [13]. A total score for PA can be 
calculated using these answers and the predetermined 
weights associated with each activity [13]. The PASE has 
been described as a suitable PA outcome measure for 
older adults who have multiple chronic conditions and 
is a recommended for measuring total PA in older adults 
based on evidence for its reliability and validity compared 
to other questionnaires [12].

To date, there has not been a comprehensive review of 
the populations and settings in which the PASE has been 
used. Rather, the literature on the PASE has focused on 
comparing the psychometric properties of multiple self-
report measures of PA for specific populations. For exam-
ple, Sattler et al. (2020) explored PA measures in healthy 
older adults and Garnett et  al. (2019) in community-
dwelling older adults with multiple chronic conditions. 
As part of their syntheses of all self-report PA measures 
both included a summary on the PASE, of ten and seven 
studies respectively [5, 12]. As both these reviews recom-
mend the use of the PASE, a more thorough exploration 
of the PASE with broader criteria is warranted. Further, 
the extent of the literature on its psychometric proper-
ties has not been thoroughly investigated. Therefore, the 
purpose of this scoping review was to map the nature and 
extent of the literature on the PASE in older populations 
(mean age 60) and to consolidate knowledge about the 
characteristics of studies using the PASE as an outcome 
measure, including available data on its psychometric 
properties. Our research questions were as follows:

1. To what extent has the PASE been used in older pop-
ulations (e.g., number of studies, PASE administra-
tion, outcome operationalization from the PASE)?

2. What are the characteristics of studies that have used 
the PASE as an outcome measure (e.g., locations, 
sample characteristics, study designs)?

3. What is the nature and extent of the literature on the 
psychometric properties of the PASE in older popu-
lations (e.g., reliability, validity, cultural translation)?
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Methods
The JBI guidelines for scoping reviews were followed in 
addition to the Preferred Reporting Items for System-
atic Reviews and Meta-Analyses Extension for Scoping 
Reviews (PRISMA-ScR) guidelines (checklist available in 
Additional file 1 Table A1) [15, 16]. This review protocol 
was registered with Open Science Framework (https:// 
doi. org/ 10. 17605/ OSF. IO/ 7BVHX).

Search strategy
A broad search strategy was created with the assistance 
of a research librarian at the Health Sciences Library at 
McMaster University using the following key terms: 
“Physical Activity Scale for the Elderly”, “PASE”, “physical 
activity profile”, and “older”. Unique search strategies were 
developed for the following electronic databases: MED-
LINE (Ovid), Embase (Ovid), Allied and Complemen-
tary Medicine Database (AMED; Ovid), Emcare (Ovid), 
CINAHL (EBSCO), Ageline (EBSCO). Databases were 
searched from inception to January  25th, 2023. Back-
ward citation searching was performed in Web of Science 
(Clarivate) for the original PASE article by Washburn and 
colleagues [13]. The complete search strategy for all data-
bases is available in Additional file 1 Table A2. Reference 
lists of relevant systematic reviews, meta-analyses, and 
scoping reviews were screened and hand searched for 
additional articles.

Inclusion/exclusion criteria
To be included in this review studies must have popula-
tions consisting of older adults with a mean age greater 
than or equal to 60 years in line with the United Nations 
definition of older adults [17]. No restrictions were 
placed on sex, race or cultural background.

The overarching concept for this scoping review was 
the PASE; this included the original version and trans-
lated versions. Therefore, to be included studies must 
have incorporated PA in their aims and present results 
from the administration of the PASE. This criterion was 
further refined to specify that PASE must be included as 
a primary or secondary outcome (i.e., not just a covari-
ate). The outcomes of interest to this review were the 
characteristics of the studies (e.g., cross-sectional vs pro-
spective) and populations the PASE was used in (e.g., 
country, clinical populations, sex), mean total scores of 
the PASE, how the PASE was used (e.g., to look at rela-
tionships with PA, to determine intervention efficacy), as 
well as psychometric properties that have been evaluated.

Studies from any geographic location were included. 
After initial full-text screening the inclusion criteria was 
further refined to improve heterogeneity of included 
studies and ensure feasibility of the project due to the 
large number of results. The setting was restricted to 

designated community-dwelling populations which 
reflects the original context the PASE was designed in 
[13].

Studies were excluded if they were not written in Eng-
lish or if they were conference abstracts, presentations, 
systematic reviews, meta-analyses, scoping reviews, evi-
dence maps, rapid reviews, literature reviews, narrative 
reviews, or critical reviews.  Reviews were flagged and 
screened for additional citations.

Study selection
Results from the comprehensive literature search were 
organized in Endnote 20 (Clarivate, Philadelphia, USA) 
and uploaded to Covidence systematic review software 
(Veritas Health Innovation, Melbourne, Australia) for 
screening. Duplicated studies were removed using both 
programs prior to screening and any remaining were 
removed by hand. Prior to each phase of screening the 
reviewer team conducted pilot screening to improve 
agreement. For title and abstracts screening and full-text 
eligibility two independent reviewers (NB, LL, JL, IV, SH, 
and CD) confirmed the predetermined eligibility criteria. 
Due to the volume of full-text screening authors were 
not contacted for further details; where information for 
a given eligibility criteria was not reported or unclear 
the paper was excluded. Any disagreements during the 
abstract or the full-text review process were resolved by 
either consensus or arbitration by a third reviewer when 
necessary.

Data extraction and analysis
Data was extracted from the studies verbatim by two or 
more independent reviewers (NB, LL, JL, IV, SH, and 
CD). Modifications to the initial data extraction table 
made during the piloting process included the removal 
of details not necessary in a scoping review (e.g., fund-
ing sources, conflicts of interest) and the aims of this 
study (e.g., setting, recruitment methods). Additionally, 
separate columns were added to distinguish values cal-
culated or extrapolated by reviewers versus authors (e.g., 
mean PASE scores, income classification). The following 
descriptive data was extracted: study details (geographi-
cal location, outcome measures, study design), popula-
tion description (number of participants, mean age, sex, 
clinical population), PASE version and administration 
method, how the PASE was reported (e.g., mean vs cate-
gorical, subcategories vs full questionnaire), and psycho-
metric properties reported.

Data was summarized in a descriptive manner 
through counts and percentages in tabular presenta-
tion. Weighted means and variances were calculated for 
total PASE scores across identified subgroups (sex, age, 
and clinical populations) where appropriate using the 

https://doi.org/10.17605/OSF.IO/7BVHX
https://doi.org/10.17605/OSF.IO/7BVHX
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‘metamean’ package in RStudio Team (R version 4.2.2, 
2020, PBC, Boston, MA). In studies that reported only 
subgroup mean total PASE score or age, the authors com-
bined the subgroup data using methods recommended 
in the Cochrane handbook [18]. Where possible, stud-
ies that provided median scores were converted to mean 
scores using the methodology developed by Wan et  al. 
[19]. Studies that did not provide sufficient information 
for either transformation were omitted from some review 
syntheses. Studies were grouped by income based on the 
World Bank ratings from 2023 [20].

Results
The database search produced 6,372 articles and hand 
searching citations produced another 24 articles for a 
total of 6,396. A total of 886 studies were assessed for 
full-text eligibility and 536 articles were found to use 
the PASE in older adults, 232 of which met all inclusion 
criteria (i.e., community-dwelling and the PASE was a 
primary/secondary outcome). An overview of the screen-
ing process can be found in PRISMA-ScR flow diagram 

(Fig. 1), and reasons for full-text study exclusions can be 
found in Additional file 2 Table A2.

Summary of PASE use
The PASE was used for a variety of reasons with the 
most common being to explore the effect of PA on a 
health outcome(s) (e.g., an association of PA type with 
all-cause mortality) [21], and the relationship of a deter-
minant with PA (e.g., the association between walkabil-
ity and walking time) [22]. Almost all the studies used 
the PASE in its entirety (96.55%). The studies that used 
partial aspects of PASE often focused on leisure time PA 
(e.g., walking, sport/recreation, and exercise) [23–25], 
and two studies focused on walking exclusively [26, 27]. 
Most authors (93.97%) used total PASE scores (i.e., used 
provided activity weights). Nineteen studies (8.19%) 
included a measure other than central tendency for total 
PASE score (e.g., dichotomous, tertiles, quartiles, quin-
tiles). Eleven studies did not use the PASE score but 
instead operationalized PA using different pieces of the 
PASE (e.g., frequency, time). Details on the use of PASE 
are summarized in Table 1.

Fig. 1 Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram. Searches run on January  25th, 2023
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Table 1 PASE characteristics of included studies

PASE Characteristics Studies 232
n (%)

Papers (included studies list)

Administration Method

 In-person 163 (70.26%)
  Interview 62 (26.72%) 1–62

  Self-administered/written 78 (33.62%) 46, 49, 63–137

  NR/unclear 19 (8.19%) 138–156

 By mail 26 (11.21%) 157–181

 Online 4 (1.72%) 182–185

 Telephone Interview 4 (1.72%) 173, 186–188

 NR 45 (19.40%) 189–232

Version used

 English 148 (63.79%) b

 Chinese 17 (7.33%) 17, 27, 41, 42, 44, 48, 49, 57, 61, 113, 145, 154, 215, 221, 224, 225, 231

 Japanese 9 (3.88%) 100, 104, 122, 128, 169, 177, 178, 217, 228

 Turkish 6 (2.59%) 2, 3, 66, 140, 185, 186

 Malay 4 (1.72%) 29, 31, 48, 53

 Taiwanese 3 (1.29%) 37, 125, 210

 Korean 2 (< 1.0%) 123, 223

 Norwegian 2 (< 1.0%) 174, 179

 Italian 2 (< 1.0%) 18.89

 Arabic 1 (< 1.0%) 219

 German 1 (< 1.0%) 63

 Icelandic 1 (< 1.0%) 5

 Polish 1 (< 1.0%) 134

 Persian 1 (< 1.0%) 148

 Nigerian 1 (< 1.0%) 150

 NR 6 (2.59%) 8, 38, 65, 69, 170, 227

 Referenced  Washburna 29 (12.50%) 1, 11, 21, 22, 25, 28, 40, 43, 50, 54, 55, 60, 80, 81, 94, 118, 129, 131, 136–139, 144, 155, 156, 168, 180, 213, 218

Reported Outcomes Other than Mean/median Total Score

 Using PASE scoring 218 (93.97%)
  PASE subcategories/ partial 32 (13.79%) 1, 6, 10, 18, 20, 32, 43, 47, 50, 56–58, 65, 104, 117, 118, 122, 125, 140, 145, 147, 154, 168, 169, 178, 186, 193, 210, 215, 221, 222, 231

  Dichotomous 6 (2.59%) 6, 61, 138, 145, 147, 170

  Tertiles 3 (1.29%) 38, 137, 168

  Quartiles 9 (3.88%) 24, 29, 40, 50, 83, 141, 143, 156, 204

  Quintiles 1 (< 1.00%) 139

 Using alternative scoring 11 (4.74%)
  Frequency 1 (< 1.00%) 32

  Kilocalories 1 (< 1.00%) 93

  Latent classes 1 (< 1.00%) 47

  Time 6 (2.59%) 10, 56, 178, 193, 211, 215

  Participation (dichotomous) 1 (< 1.00%) 137

  Alt. Algorithm 1 (< 1.00%) 205

What the PASE was used for

 PA’s effect on a health outcome(s) 91 (48.15%) 4, 6, 8, 9, 15–17, 20–24, 26, 27, 32, 34, 37–43, 45–47, 50, 51, 58, 61, 66, 71, 76, 77, 79, 80, 82, 86, 90, 94, 95, 97, 98, 104–107, 113, 114, 120, 124, 

137, 139, 141, 144, 145, 147, 155, 156, 160, 163, 168, 169, 171, 177, 179, 180, 184, 188–190, 192, 193, 197, 200, 202–204, 206–209, 214, 220, 

223, 225, 226, 228, 230–232

 Determinants relationship with PA 70 (37.04%) 1–3, 10, 13, 14, 25, 28, 34, 35, 57, 60, 63, 64, 70, 74, 75, 77, 83, 87, 89, 92, 93, 99, 101, 103, 108, 110, 117–119, 121–123, 125, 127–130, 138, 

141–143, 146, 149–151, 159, 161, 162, 165, 167, 170, 172, 178, 182, 185–187, 195, 198, 210, 211, 215–217, 222, 225, 227, 229

 Describe PA behaviour 41 (21.69%) 5, 7, 12, 28, 29, 36, 41–43, 47, 48, 59, 62, 67, 68, 72, 81, 84, 89, 90, 96, 109, 113, 116, 118, 125, 129, 130, 135, 137, 152, 158, 161, 166, 172, 179, 

181, 197, 199, 201, 216

 Efficacy of an Intervention on PA 24 (12.70%) 30, 33, 55, 67, 78, 87, 100–102, 111, 112, 126, 131, 136, 153, 162, 164, 176, 191, 194, 213, 218, 224



Page 6 of 20D’Amore et al. BMC Geriatrics          (2024) 24:761 

The PASE was primarily delivered in person (69.40%) 
followed by mail (11.21%); 45 studies were either unclear 
or did not report how the PASE was administered to par-
ticipants. A total of 15 different versions or languages 
were reported; the most common version used was Eng-
lish (63.79%). Six studies did not report which version 
or language the PASE was delivered in. In many cases, 
only the seminal paper on the English version by Wash-
burn et al. was cited, with no further clarification of the 
version or modifications made, including several papers 
from countries where the primary language is not English 
(n = 29).

Study characteristics
A summary of the study characteristics can be found in 
Table 2. The PASE was used throughout the world; how-
ever, nearly half of the studies were completed in North 
America (49.57%). In total, studies from 35 different 
countries were included in this review; the most com-
mon countries outside of North America included China 
(n = 20), Australia (n = 19), and Japan (n = 10). Most stud-
ies were conducted in high-income countries (86.64%). 
The mean age for studies ranged from 60.00 [28] to 
84.40 [29] with the majority (43.10%) falling between 
70–74  years old. Most studies included mixed sex sam-
ples (n = 184), with only 17 looking at females and 22 at 
males. Fifty-three studies looked specifically at 21 clinical 
conditions (e.g., musculoskeletal, cognitive impairment, 
and cardiorespiratory). The 232 studies of community-
dwelling older adults included 171,206 participants, with 
individual study samples ranging from 8 [30] to 14,881 
[31]. Studies were published between 1993 [13] and 2023 
[32–36]. The PASE was used in a variety of study designs, 
including cross-sectional studies (60.78%), prospective 
studies (25.43%), and experimental (12.07%).

Where possible, weighted means for different sub-
groups were summarised based on age, sex, and clini-
cal population. Studies with a mean age between 
60–64  years had the highest mean PASE scores (159.53 

(95% CI 146.58, 172.49)) and studies with a mean age 
over 80  years old had the lowest mean PASE scores 
(67.17 (95% CI 51.95, 82.39)) (Fig.  2, Forest plots avail-
able in Additional file 1 Figure B1-B5). Figure 3 presents 
forest plots for the combined total mean PASE score 
for female only studies (n = 13) 123.99 (95% CI 108.09, 
139.88) [26, 37–51] and male only studies (n = 14) 136.27 
(95% CI 122.46, 150.09) [52–65]. Based on data availabil-
ity, pooled means were created for the following clinical 
populations: cancer (n = 2) [28, 66], Chronic Obstructive 
Pulmonary Disease (COPD) (n = 2) [67, 68], cognitive 
impairment (n = 6) [33, 69–73], Diabetes (n = 3) [74–76], 
Osteoarthritis (n = 12) [46, 77–87], and Parkinson’s dis-
ease (PD) (n = 10) [88–97]. Forest plots for clinical popu-
lations are available in Additional file 1 Figure B6.

Psychometric properties of the PASE
Several papers evaluated the psychometric properties of 
the original PASE (n = 5) along with a number of valida-
tion studies (n = 14) for different translations and clinical 
populations (acute coronary event [98], COPD [68], Can-
cer [28, 66], and Parkinson’s disease [89]). In total, ten 
different versions of the PASE were assessed for reliabil-
ity and/or validity in community-dwelling older adults, 
including: English (n = 5) [13, 14, 66, 98, 99], Malay (n = 2) 
[100, 101], Arabic (n = 1) [102], Chinese (n = 2) [68, 103], 
Italian (n = 1) [104], Norwegian (n = 1) [105], Persian 
(n = 1) [106], Polish (n = 1) [107], Taiwanese (n = 2) [28, 
108], Turkish (n = 1) [109], and two studies did not report 
the version [65, 89].

Sixteen studies reported on the test-retest reliability 
of the PASE, time frames ranging from 3 days [99, 105] 
to 3–7 weeks [13] and sample sizes ranging from 18 
[98] to 349 [100] (details available in Table 3). Across all 
versions of the PASE 12 studies reporting ICCs for the 
total score, only two fell below acceptable limits pro-
posed in the COSMIN guidelines [110] (Malay version 
0.49 (95% CI 0.37, 0.59) [100] and version NR 0.66 (95% 
CI 0.46–0.71) [89]). However, the majority of values 

Reference column numbers correspond to numbers in the included studies table Additional file 2 Table A1
a Studies listed as Ref were from a country whose primary language is not English but only cited the original PASE by [14] and did not confirm version or language it 
was conducted in
b Too many studies to feasibly include in reference column

Table 1 (continued)

PASE Characteristics Studies 232
n (%)

Papers (included studies list)

 Psychometric property evaluation 23 (12.17%) 11, 18, 19, 31, 49, 53, 56, 61, 65, 85, 91, 125, 132–134, 140, 148, 154, 157, 173, 174, 212, 219

 Change in PA 17 (8.99%) 22, 51, 52, 82, 97, 99, 101, 105, 112, 117, 127, 149, 165, 187, 198, 222, 224

 PA’s effect as a moderator 5 (2.65%) 43, 54, 69, 175, 221

 Development 2 (1.06%) 173, 205
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were 0.90 and above (n = 8). Internal consistency was 
examined in seven versions and all Cronbach alpha’s fell 
within an acceptable range (0.70 (Arabic and Persian 
subcategory lowest) to 0.82 (Italian total score)). Only 
four studies examined measurement error. Alqarni 
et al. reported the minimal detectable change (MDC95) 
for PASE subcategories (9.0–23.6) [102] of the Arabic 
version and MDC95 for total scores were provided for 
the Chinese version (19.21) [68] and the Polish version 

(38.39) [107]. Two studies also included standard errors 
of measurement for the PASE total score (Chinese ver-
sion 6.93 [68] and NR version 30.00 [89]).

Four studies stated they were exploring criterion 
validity; however, each used a different measurement 
tool as their gold standard for PA: pedometer (walking 
steps and energy expenditure) [68], Actigraph (activ-
ity counts/minutes) [28], International Physical Activ-
ity Questionnaire (IPAQ) [109], doubly labeled water 
(total energy expenditure, energy expenditure/resting 
metabolic rate) and VO2max [65]. The PASE was sig-
nificantly correlated to all but the doubly labelled water 
outcomes and VO2max [65]. During the development 
of the PASE Washburn et al. assessed the three aspects 
content validity by asking participants (n = 36) about 
the appropriateness of the items, the completeness (i.e., 
comprehensiveness), and the comprehensibility; results 
were used to inform the final version of the PASE [13]. 
Three additional studies assessed and reported accept-
able content validity for the PASE across three different 
clinical groups: acute coronary events (English) [98], 
COPD (Chinese) [68], and cancer survivors (Taiwan-
ese) [28]. Only the English version had responsiveness 
and minimal important difference (MID) reported and 
this was in a sample of individuals with lung cancer 
[66].

Construct validity was the most commonly assessed 
form of validity, predominantly exploring convergent 
validity (details available in Table  4). Physical func-
tion performance measures and self-report question-
naires were commonly cited, and relationships ranged 
from fair to moderate, including the Timed Up and 
Go (r = -0.45 to r = -0.69) [102, 106, 107], Berg Bal-
ance (r = 0.20 to r = 0.82) [14, 104, 107], and the physi-
cal function section of the Short Form-36 (r = 0.53 to 
r = 0.58) [68, 103, 109]. Muscle strength was another 
common construct with poor to fair correlations; spe-
cifically, grip strength (r = 0.29 to r = 0.43) [13, 68, 100, 
102, 103], and lower limb strength (r = 0.18 to r = 0.37) 
[13, 66, 103]. There were also several self-report meas-
ures examining general health (r = -0.12 to r = 0.44) [13, 
68, 98, 100, 103] and activities of daily living (r = 0.10 
to r = 0.78) [100, 106]. The PASE demonstrated moder-
ate correlations with the IPAQ (r = 0.65 to r = 0.74) [68, 
107, 109]. Five studies compared the PASE to a direct 
measure of PA (e.g., accelerometers and pedometers), 
including outcomes such as steps per day (r = 0.39 
to r = 0.61) [66, 68, 101] and activity counts (r = 0.43 
to r = 0.64) with fair to moderate correlations [28, 99, 
101]. Only Bonnefoy et al. used the gold standard dou-
bly labelled water, and they found no significant corre-
lations [65].

Table 2 Characteristics of included studies

Characteristics Studies (n = 232)
N (%)

Sex

 Mixed 185 (79.74%)

 Male Only 22 (9.52%)

 Female Only 17 (7.36%)

 NR 8 (3.45%)

Mean Age

 60–64 20 (8.62%)

 65–69 42 (18.10%)

 70–74 100 (43.10%)

 75–79 41 (17.67%)

 80+ 15 (6.47%)

 NR 14 (6.03%)

Geographic Location by Continent

 Africa 2 (< 1.00%)

 Asia 62 (26.72%)

 Europe 29 (12.50%)

 North America 115 (49.57%)

 Oceania 24 (10.34%)

Country Income

 High Income 201 (86.64%)

 Upper Middle Income 23 (9.91%)

 Lower Middle Income 8 (3.45%)

Study Design

 Observational 200 (86.21%)

  Cross-sectional 141 (60.78%)

   Mixed methods 2 (< 1.00%)

   Qualitative 1 (< 1.00%)

  Prospective 59 (25.43%)

 Experimental 28 (12.07%)

  Mixed methods 1 (< 1.00%)

Sample Size

 < 50 26 (11.21%)

 < 100 43 (18.53%)

 < 500 91 (39.22%)

 < 1000 27 (11.64%)

 > 1000 45 (19.40%)
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Discussion
To the authors’ knowledge, this is the first review to pro-
vide a comprehensive summary of the use of the PASE 
in community-dwelling older adults. The PASE has been 
used extensively to measure PA in older adults (536 pri-
mary papers before restricting to community-dwelling 
settings); however, it was mainly used in high-income 
countries with cross-sectional research designs. While 
strong evidence was summarized supporting test-retest 
reliability and construct validity, there was a paucity of 
evidence examining the PASE’s responsiveness, impor-
tant change thresholds, and predictive validity. In addi-
tion, we have presented pooled means for different age 
groups and clinical populations to provide preliminary 
reference values to improve interpretations of total 
scores.

The PASE has been used extensively in community-
dwelling older adults; 171,206 participants from 35 
countries were included in this review. The PASE was 
developed in the United States, which is reflected in the 
greater uptake in North America and high-income coun-
tries [13]. However, the PASE has been used across five 
continents and in some middle-income countries (n = 8). 
Importantly, we have seen the validation of several trans-
lated versions including Arabic, Chinese, Malay, Persian, 
and Turkish. Furthermore, the application of the PASE 
to clinical and disease-specific populations has also 
occurred, and the high content validity in these popula-
tions is promising. The use of the PASE in persons with 

chronic conditions has been supported previously based 
on feasibility and psychometric properties [5]. While the 
literature summarized is extensive, more is available out-
side of community-dwelling populations not captured 
in this review, including further translations and valida-
tions (e.g., Nigerian translation) [111]. Our results show 
the PASE is a commonly used measure of worldwide but 
has been used sparingly in countries outside of North 
America and in lower-income countries. Decreasing 
the heterogeneity in how PA is measured is imperative 
for meaningful comparisons and data harmonization. 
Large numbers of self-report PA measures already exist, 
and previous work has recommended using these rather 
than creating more [12, 112]. This review shows the large 
uptake of the PASE, presenting a suitable choice for 
research on older adults. However, it is important that 
psychometric measures are assessed for the population of 
interest.

Psychometric properties are essential for outcome 
measures to ensure their validity, reliability, and inter-
pretability. Of the 232 studies included, 19 studies aimed 
to examine the psychometric properties of the PASE in 
community-dwelling older adults. According to COS-
MIN, most studies (12/15) found acceptable test-retest 
reliability for the PASE total score. However, there was 
variability between studies that was more pronounced 
between subcategories of activity types (e.g., ICC subcat-
egory values 0.56–0.94 [99], 0.76–0.93 [106], 0.78–0.99 
[107]), which may suggest more variation week to week 

Fig. 2 Pooled Mean PASE scores by age groups
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in single activity types and less for overall activity. There 
was a paucity of evidence on measurement error, includ-
ing MDC and standard error of measurement. Of the 
four studies reporting in this area, one only provided val-
ues for activity subcategories, not total score [102], and 
two were for clinical populations (COPD and Parkinson’s 
disease). The varying populations may explain the large 
difference in values (e.g., MDC95 = 38.4 (general) vs 
MDC95 = 19.2(COPD); and SEM = 30 (PD) vs SEM = 6.9 
(COPD)). Establishing the minimal detectable change 
values is essential for ensuring differences are real and 
not from measurement error. In addition, none of the 
included studies reported minimal clinically important 

differences (MCID), another important parameter for 
interpreting change in score. This paucity of evidence 
must be addressed across versions in community-dwell-
ing older adults to support further use and interpretabil-
ity of the PASE.

The PASE was validated in community-dwelling older 
adults in ten different languages. Content validity is 
regarded as the most important psychometric measure-
ment property [113]; however, other than the sentinel 
paper, only three included studies reported on the rel-
evance, comprehensiveness, and comprehensibility [28, 
68, 98]. As presented in these papers, PA appears to be 
influenced by cultural/societal norms, highlighting the 

Fig. 3 Pooled Mean PASE score forest plots for females(1) and males(2)
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Table 3 Reported reliability of the PASE

Author year Administration Study Sample 
Number of Participants (% 
Female)
Mean Age (SD)

Reliability

English version
 Allison 1998 [98] Mail 32 (F = 41%)

72 (4.24)
Acute coronary event

Internal Consistency:
Cronbach’s Alpha = 0.71

Test Retest:(2–3 weeks, n = 18)
Pearson’s r = 0.72

 Dinger 2004 [99] In person 56 (F = 77%)
115.97 (59.91)

Test–Retest: (3 days, n = 56)
ICC = 0.91 (95% CI 0.83–0.94)
Subcategories ICC = 0.56–0.94

 Washburn 1993 [13] Mail and Telephone 314 (F = 61%)
73.1 (NR)

Test–Retest:(3–7 weeks, n = 254)
ICC = 0.75 (95% CI 0.69–0.80)
Mail Pearson’s r = 0.84
Telephone Pearson’s r = 0.68

Malay version
 Ismail 2015 [100] In person 408 (F = 57%)

66.4 (5.6)
Test–retest: (3 weeks, n = 349)
ICC = 0.49 (95% CI 0.37–0.59)

 Singh 2018 [101] In person 33 (F = 76%)
66.64 (5.51)

Test–Retest:(1 week, n = 33)
Spearman’s Rank = 0.92 (p < 0.01)
ICC = 0.96 (95% CI 0.92–0.98)
Subcategories ICC = 0.84–0.99

Arabic version
 Alqarni 2018 [102] In person 74 (F = 45%)

65 (7.1)
Internal Consistency:
Subcategories Cronbach’s Alpha = 0.70–0.75

Test-Retest: (within 1 week, n = 74)
Subcategories ICC = 0.90–0.98

Measurement Error:
Subcategories MDC95 = 9.0–23.6
Subcategories SEM = 3.3–8.5

Chinese version
 Ngai 2012 [103] In person 90 (F = 60%)

77.7 (7.7)
Test–Retest: (time between NR, n = 32)
ICC = 0.81

 Tao 2017 [68] In person 167 (F = 36%)
69.1(6.9)
COPD

Internal Consistency:
Cronbach’s Alpha = 0.71

Test–Retest: (7 days, n = 35)
ICC = 0.98 (95% CI 0.96–0.99)

Measurement Error:
MDC95 = 19.21
SEM = 6.93
Limits of agreement
 Upper = 19.0
 Lower = -21.0

Italian version
 Covotta 2018 [104] In person 96 (F = 50%)

62.88 (7.16)
Internal Consistency:
Cronbach’s alpha = 0.82
Test-Retest: (within 1 week, n = 48)
ICC = 0.98 (95% CI 0.96–0.99)

Norwegian version
 Loland 2002 [105] In person 343 (F = 59%)

126.94 (72.99)
Internal Consistency:
Cronbach’s Alpha: 0.73

Test-Retest:
Pearson’s correlation coefficient
 3 days (n = 327) = 0.997
 3 weeks (n = 327) = 0.93
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importance and continued need to verify the content 
validity of PA questionnaires when validating in new 
populations [28]. Fair to moderate relationships between 
the PASE and performance-based measures of physical 
function and mobility, strength, and health outcomes 
were regularly reported for construct validity. Four stud-
ies stated they examined criterion validity, which com-
pares the PASE score to the gold standard of the same 
construct. However, only one study used the commonly 
regarded gold standard of PA doubly labelled water and 
did not find a significant relationship [65]. The remain-
ing three studies found moderate correlations (> 0.60) 
using more accessible measures of PA: a pedometer [68], 
accelerometer [28], and a questionnaire [109]. The PASE-
Polish [107] demonstrated the highest correlation at 0.74 
with the IPAQ, which has been validated in 12 differ-
ent countries, including low-income countries and rural 
samples [114]. The IPAQ was the only PA questionnaire 
reported, and only two other studies compared direct 

measures of PA (i.e., accelerometers). The correlations 
with the IPAQ ranged from 0.65–0.74, whereas correla-
tions with direct measures tended to be lower and more 
variable (e.g., activity counts 0.43–64, walking steps 0.39–
0.61). Several PASE versions did not contain a measure 
of PA in their validity analysis (n = 3). Further studies 
investigating these metrics using a wider variety of meas-
ures of PA (e.g., different questionnaires and more direct 
measures) are needed to clarify these relationships.

No studies reported on longitudinal validity, demon-
strating a great need for studies to evaluate the PASE’s 
predictive validity for important health outcomes in com-
munity-dwelling populations across the globe. Despite 
almost 20 studies using the PASE to measure change in 
PA, responsiveness, which is critical for ensuring the 
PASE can accurately reflect change over time, has not 
been reported in any of the included studies. Therefore, 
research is needed to explore the predictive validity and 
responsiveness of the PASE to inform whether the PASE 

Table 3 (continued)

Author year Administration Study Sample 
Number of Participants (% 
Female)
Mean Age (SD)

Reliability

Persian version
 Keikavoosi-Arani 2019 [106] In person 287 (F = 65%)

66.4 (5.6)
Internal Consistency:
Subcategories Cronbach’s Alpha = 0.70–0.79

Test–Retest: (2 weeks, n = 287)
Subcategories ICC = 0.76–0.93

Polish version
 Wisniowska-Szurlej 2020 [107] In person 115 (F = 64%)

72.5 (6.9)
Test–Retest: (2 weeks, n = 72)
ICC = 0.96 (95% CI 0.94–0.97)
Subcategories ICC = 0.78–0.99
SEM = 13.85

Measurement Error:
Total MDC95 = 38.39
Subcategories MDC95 = 2.78–14.00

Taiwanese version
 Su 2014 [28] In person 127 (F = 71%)

60 (11.4)
Cancer Survivors

Test–Retest: (2 weeks, n = 30)
ICC = 0.90
Subcategories ICC = 0.78–0.97

 Wu  2012a [108] In person 100 (F = 55%)
74.7 (5.3)

Test–Retest: (3 weeks, n = 37)
Pearson’s correlation = 0.89 (p < 0.001)

Turkish version
 Ayvat 2017 [109] In person 80 (F = 36%)

69.52 (5.33)
Internal Consistency:
Cronbach’s alpha = 0.71

Test–Retest: (1 week, n = 80)
Total ICC = 0.995 (95% CI 0.993–0.997)
Subcategories ICC = 0.99–1.00

Version not reported
 Ånfors 2021 [89] In person 49(F = 45%)

65 (7)
Parkinson’s Disease

Test–Retest: (8 days, n = 49)
ICC = 0.66 (95% CI 0.46–0.79)

Measurement Error:
Standard Error of Measurement = 30

a Authors stated “modified from Hong Kong version provided by original inventor”
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Table 4 Reported validity of the PASE

Author Year
(version)

Study Sample 
Number (%Female) 
Mean age (SD)
Population

Type of validity: statistic 
Measurement Tool
Construct

Coefficient

English version

 Allison 1998 [98]
(English)

32 (F = 41%)
72 (4.24)
Acute coronary event

Content Validity: 2 Nurses, 1 exercise physiologist

Content Validity Index: 83% agreement

Construct Validity: Pearson’s Correlation Coefficient

Perceived Health Status (HPQ-Form II) 0.31

 Dinger 2004 [99]
(English)

56 (F = 76.8%)
115.97 (59.91)

Construct Validity: Spearman’s Rank Correlation Coefficient

Actigraph

 Activity Counts (mean counts/minute) 0.43**

 Granger 2015 [66]
(English)

69 (F = 38%)
68.0 (61.5–74.0)a

Lung Cancer

Convergent Validity: Spearman’s Rank Correlation Coefficient

Accelerometer

 steps/day 0.50**

Construct Validity: Spearman’s Rank Correlation Coefficient

European Organization for the Research and Treatment of Cancer question-
naire

 Physical function domain 0.57**

Eastern Cooperative Oncology Group Performance Status 0.36**

6-Minute Walk Distance 0.40**

Quadriceps muscle strength 0.37**

Responsiveness:

Effect size

 2 months 0.23

 6 months 0.24

Minimal Important Difference:

Standard Error of Measurement 17 points

Cohen’s Effect Size 25 points

 Washburn 1993 [13]
(English)

314 (F = 61%)
73.1 (NR)

Construct Validity: Pearson’s Correlation Coefficient

Any restricted activity days (Y/N) -0.12

Blood pressure

 Systolic -0.09

 Diastolic -0.07

Body Mass Index 0.01

Dominant leg strength 0.28**

Grip strength 0.37**

Heart rate -0.13*

Perceived health (likert scale) -0.34**

Sickness Impact Profile -0.42**

Single Leg Stand (eyes closed) 0.33

 Washburn 1998 [14]
(English)

190 (F = 71%)
66.5 (5.3)

Construct Validity: Pearson’s Correlation Coefficient

Berg Balance 0.20**

Blood pressure

 Systolic -0.18*

 Diastolic 0.003

Body fat percent -0.01

Peak Oxygen uptake (mL/kg/min) 0.20**

Resting heart rate 0.02
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Table 4 (continued)

Author Year
(version)

Study Sample 
Number (%Female) 
Mean age (SD)
Population

Type of validity: statistic 
Measurement Tool
Construct

Coefficient

Chinese version

 Ngai 2012 [103]
(Chinese)

90 (F = 60%)
77.7 (7.7)

Construct Validity: Spearman Rank Correlation Coefficient

Balance

 Single leg stand (dominant) 0.55**

 Single leg stand (non-dominant) 0.47**

Grip strength

 Dominant hand 0.43**

 Non-dominant hand 0.41**

MMSE 0.44**

Short Form 36

 Role emotion 0.80

 Physical function 0.58**

 Role physical 0.47**

 Vitality 0.39**

 Social function 0.36**

 General health 0.36**

 Bodily pain 0.29**

 Mental health 0.20

Quadriceps strength

 Dominant leg 0.21

 Non-dominant leg 0.18

5 Time Sit to Stand -0.33**

10 m walk time -0.28**



Page 14 of 20D’Amore et al. BMC Geriatrics          (2024) 24:761 

can be used to predict important health outcomes (e.g., 
future falls, hospitalization) and change in PA (e.g., over 
time or through intervention) for community-dwelling 
older adults.

A noteworthy finding of this review was the report-
ing of pooled means by age, sex, and clinical popula-
tion. Pooled PASE scores decreased with increasing age 
groups from < 65 (159.53 (95% CI 146.58, 172.49)) to the 

Table 4 (continued)

Author Year
(version)

Study Sample 
Number (%Female) 
Mean age (SD)
Population

Type of validity: statistic 
Measurement Tool
Construct

Coefficient

 Tao 2017 [68]
(Chinese)

167 (F = 36%)
69.1(6.9)
COPD

Content Validity: 3 nurses, 2 medical doctors and 4 patients

Item content validity 0.70–1.0

Scale-content validity index/universal agreement 0.70

Scale-content validity index/average 0.93

Concurrent Validity: Correlation  Coefficientb

International Physical Activity Questionnaire – short 0.65**

Criterion Validity: Correlation  Coefficientb

Pedometer

 Walking steps 0.61**

 Energy expenditure 0.49**

Construct Validity: Correlation  Coefficientb

Age -0.23**

Body mass index -0.03

Heart rate -0.04

Self-Efficacy for Managing Chronic Disease 6-Item Scale 0.40***

Hospital Anxiety and Depression Scale

 Anxiety -0.15

 Depression -0.23**

Medical Outcome Study 36-Item Short Form Health Survey

 Physical functioning 0.53***

 Role-physical 0.22**

 Role-emotional 0.18*

 Bodily pain 0.03

 Vitality 0.49***

 Social functioning 0.48***

 Mental health 0.25**

 General health 0.44***

Grip strength 0.34***

modified British Medical Research Council -0.35***

Forced expiratory volume in one second as percentage of predicted 0.31***

Global Initiation for Chronic Obstructive Lung Disease -0.26**

Duration of COPD -0.22**
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Table 4 (continued)

Author Year
(version)

Study Sample 
Number (%Female) 
Mean age (SD)
Population

Type of validity: statistic 
Measurement Tool
Construct

Coefficient

Malay version

 Ismail 2015 [100]
(Malay)

408 (F = 57%)
66.4 (5.6)

Construct Validity: Spearman’s Rank Correlation Coefficient

Body fat percentage -0.12*

Body mass index -0.002

Fear of falling scale 0.17**

Grip strength

 Left hand 0.34**

 Right hand 0.31**

Katz Index of Independence in Activities of Daily Living Score 0.10

Lawton Instrumental Activities of Daily Living scale 0.43**

Pain interference in daily lives -0.41**

Perceived Health Status -0.12*

Self-reported chronic pain 0.06

Walking speed 0.27**

 Singh 2018 [101]
(Malay)

33 (F = 76%)
66.64 (5.51)

Construct Validity: Spearman’s Rank Correlation Coefficient

Accelerometer:

 Time in MVPA 0.55**

 Vector magnitude counts 0.54**

 Energy expenditure 0.53**

 Walking steps 0.39*

Arabic version

 Aqarni 2018 [102]
(Arabic)

74 (F = 45%)
65 (7.1)

Construct Validity: Spearman’s rank Correlation Coefficient

Age -0.25*

Grip strength 0.29*

Morbidity -0.33**

Pain -0.25*

Timed Up and Go -0.45**

Italian version

 Covotta 2018 [104]
(Italian)

96 (F = 50%)
62.88 (7.16)

Concurrent Validity: Pearson’s Correlation Coefficient

Berg Balance Scale 0.82**

Persian version

 Keikavoosi-Arani 2019 [106]
(Persian)

287 (F = 65%)
66.4 (5.6)

Concurrent Validity: Correlation  Coefficientb

Activities of Daily Living 0.78

Age -0.79*

Body mass index NR

Instrumental activities of daily living 0.16*

Timed Up and Go Test -0.69*

Polish version

 Wisniowska-Szurlej 2020 [107]
(Polish)

115 (F = 63.5%)
72.5 (6.9)

Construct Validity: Pearson’s Correlation Coefficient

Berg Balance Test 0.54**

International Physical Activity Questionnaire (IPAQ) 0.69**

Timed Up and Go Test -0.51**

Timed Up and Go Cognitive Test -0.48**

5 Time Sit to Stand test 0.56**
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80 years and older group (67.17 (95% CI 51.95, 82.39)). In 
general, this is consistent with the literature where levels 
of PA progressively decrease with age for both men and 
women [115, 116]. Some clinical populations appeared to 
have greater decreases in PA than others (e.g., cognitive 
impairment 91.11 (95% CI 72.77, 109.40) vs osteoarthri-
tis 129.53 (95% CI 110.40, 148.65)). Clinical groups also 
appear to be important in addition to age for PA level; for 

example, the studies in the cognitive impairment group 
were mostly younger age groups (5/6 less than 80  years 
old), but the mean PASE score was closer to the two 
oldest age groups. The provided reference data for age, 
sex, and clinical population can be used to improve the 
interpretability of PASE scores among similar popula-
tions of community-dwelling older adults. However, 
future research creating normative values for the PASE 

Table 4 (continued)

Author Year
(version)

Study Sample 
Number (%Female) 
Mean age (SD)
Population

Type of validity: statistic 
Measurement Tool
Construct

Coefficient

Taiwanese version

 Su 2014 [28]
(Taiwanese)

127 (F = 71%)
60 (11.4)
Cancer Survivors

Content Validity: 7 sport medicine/cancer experts and 10 patients

Content validity index 0.91

Criterion Validity: Spearman’s Rank Correlation Coefficient

Actigraph

 Activity counts/minute 0.64***

Convergent Validity: Spearman Rank-Difference  Coefficientc

Karnofsky Performance Status Scale 0.59***

MD Anderson Symptom Inventory - Taiwanese version

 Severity -0.23**

 Interference -0.21**

Known-Groups Validity: Independent t  testc

Karnofsky Performance Status Scale 8.38 t-value ***

 Low functioning (mean 64.3, SD 36.4)

 High functioning (mean 142.7, SD 61.8)

 Wu  2012d [108] 100 (F = 55%)
74.7 (5.3)

NR Validity: Pearson’s Correlation Coefficient

6-min walk test. 0.38**

Turkish version

 Ayvat 2017 [109]
(Turkish)

80 (F = 36%)
69.52 (5.33)

Concurrent Convergent Validity: Pearson’s Correlation Coefficient

Short Form 36

 Bodily pain 0.20

 Physical function 0.55***

 Role limitation (emotional) 0.18

 Average across components 0.43***

SPPB 0.62***

Criterion validity: Pearson’s Correlation Coefficient

International Physical Activity  Questionnairec 0.74***

Version not reported

 Bonnefoy 2001 [65]
(NR)

19 (F = 0%)
73.4 (4.1)

Criterion Validity: Pearson’s Correlation Coefficient’s (Spearman’s)

Doubly labeled water

 Total energy expenditure 0.28 (0.23)

 Total Energy Expenditure/Resting Metabolic Rate Ratio 0.36 (0.24)

VO2 Max 0.33 (0.16)

*Statistically significant (p < 0.05), **statistically significant (p < 0.01), ***statistically significant (p < 0.001)
a Median (interquartile range)
b Did not specific whether Pearson or Spearman’s Rank Coefficients were used
c Subcategories validity also provided
d Authors stated “modified from Hong Kong version provided by original inventor”
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could further improve interpretability and uptake of this 
questionnaire.

There are several limitations of this scoping review 
that should be acknowledged. First, several eligibility 
criteria were placed on this review, resulting in papers 
related to the PASE being excluded. Specifically, studies 
were restricted to the English language, age of 60 years or 
older, and community-dwelling settings. These decisions 
were made for feasibility and to reflect the original PASE; 
however, they have limited our understanding of how 
far the PASE has been applied in different populations. 
With the robust search strategy reviewed by a health 
research librarian, we are confident that the summarized 
evidence accurately reflects the current literature for 
community-dwelling older adults. A second limitation is 
that only published studies were included, and grey lit-
erature was not considered, which opens the possibility 
that new and emerging research regarding the PASE was 
missed. Finally, several studies used data from the same 
databases/studies, resulting in the same or overlapping 
samples; we did not extract the information necessary to 
tease this apart. Therefore, pooled means will be biased 
toward samples included more than once. In addition, 
pooled mean PASE scores in clinical populations with 
only two studies should be interpreted cautiously due to 
limited sample sizes.

This review has identified areas for future considera-
tion, including further expanding the validation of the 
PASE to middle- and low-income countries. A system-
atic review focused on the psychometric properties of 
the PASE with no setting restrictions may provide a valu-
able resource for researchers. Future investigations are 
needed on psychometric properties of the PASE, includ-
ing thresholds of important change, responsiveness, and 
predictive validity for all versions of the PASE, as well 
as data on psychometric properties in specific clinical 
populations.

Conclusion
This review found that the PASE is a widely used PA 
measure among community-dwelling older adults, with 
evidence supporting its test-retest reliability and con-
struct validity. The widespread use of a questionnaire 
increases the ability for data harmonization across stud-
ies and improves the ability to compare between stud-
ies. Further research is warranted to investigate the 
PASE’s ability to detect meaningful change (i.e., MDC, 
MCID) along with predictive validity and responsiveness. 
Pooled mean total PASE scores reported in this review 
can provide preliminary reference values for different 
age groups and clinical populations to help improve the 
interpretability of PASE scores until normative values are 
established.
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