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Abstract

Background: Addressing physical activity (PA) barriers is essential for increasing PA levels in 

middle-aged and older adults. However, there are no recommendations on selecting PA barrier 

assessment tools.

Objectives: Thus, we aimed to identify and provide clinimetric properties on PA barrier 

assessment tools that healthcare providers, exercise experts, and public health officials can use 

to examine potential barriers faced by community-dwelling adults 50 years and older.

Methods: We performed a systematic search of the following databases: PubMed, PsycINFO, 

CINAHL, and Web of Science. Articles were included if they presented clinimetric data on a 
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PA participation barrier assessment tool for community-dwelling participants with a mean age 

of 50 years and older. The 561 identified articles underwent multiple rounds of blinded reviews. 

Included articles underwent data extraction for participant characteristics, scoring, constructs, 

reference tests, and clinimetric properties.

Results: The 35 included articles reported on 33 different PA participation barrier assessment 

tools. Eighteen articles reported on participants with cardiovascular, musculoskeletal, or 

neurological diagnoses, diabetes, hemodialysis, history of cancer, or mobility limitations. Tools 

with two or more supporting publications included the Exercise Benefits/Barrier Scale (EBBS), 

Episode-Specific Interpretations of Exercise Inventory (ESIE), and Inventory of Physical Activity 

and Barriers (IPAB). Due to differences in methodologies, across-tool comparison was not 

possible.

Conclusion: The EBBS, ESIE, and IPAB are promising tools for community-dwelling adults 

50 years and older. However, additional research is warranted to identify the best PA barrier 

assessment tool among adults 50 years and older.
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Introduction

Most (91%) older adults (65 years and older) and 25% of middle-aged adults (50–64 years 

of age) do not meet the recommended levels of physical activity (PA), resulting in increased 

risk of injury, frailty, falls, disability, morbidity, and mortality [1–4]. The benefits of PA 

and the long-term repercussions associated with insufficient PA levels highlight the need to 

address inadequate PA levels seen among individuals 50 years and older [5,6]. This need 

is further supported by the Centers for Disease Control and Prevention, which identified 

that individuals 50 years and older who are inadequately active have a greater number of 

co-morbidities, worse self-reported health, and poorer quality of life [4]. Furthermore, four 

of the five most costly chronic conditions among adults 50 years and older can be prevented 

or managed with adequate PA [4].

Healthcare providers, exercise experts, and public health officials can ameliorate the 

negative health consequences associated with inadequate PA levels by implementing 

evidence-informed interventions tailored to meet the needs of an individual or group 

of individuals [7,8]. These interventions should incorporate solutions to PA participation 

barriers experienced by the individual(s) [9–12]. Determining appropriate interventions 

requires identifying PA barriers via a PA barrier assessment tool. Additionally, measuring 

the success of interventions designed to address specific PA participation barriers requires an 

evaluation of the intervention’s impact on those barriers [13].

Several unifactorial tools can be used to assess a single PA participation barrier, such as 

self-efficacy, environmental barriers, or social barriers [14–18]. However, most individuals 

have more than one barrier, including lack of knowledge, skills, confidence, resources, or 

support from family or friends, and the presence of anxiety, depression, pain, mobility 
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limitations, environmental barriers, or other non-negotiable priorities (e.g. caregiving, work, 

etc.) [19]. Thus, healthcare providers, exercise experts, and public health officials need to 

use multiple unifactorial scales to determine appropriate interventions for individuals 50 

years and older, a time-consuming and clinically infeasible process. To our knowledge, 

there is no guidance on assessing multifactorial PA participation barriers, particularly for 

subgroups of individuals who experience a greater number of PA barriers than healthy adults 

50 years and older, such as individuals managing chronic health conditions known to impact 

PA levels [19,20].

Therefore, additional guidance on available PA participation barriers is needed [21]. We aim 

to conduct a comprehensive and systematic mapping of self-reported PA participation barrier 

assessment tools that healthcare providers, exercise experts, and public health officials can 

use to examine potential PA participation barriers faced by community-dwelling adults 50 

years and older. A secondary aim was to examine the tools’ clinimetric properties and 

constructs or sub-scales incorporated within the tool.

Materials and methods

Design

We completed our scoping review using a previously published protocol [22]. The protocol 

highlights our use of the first 5 of 6 stages presented by Levac et al. and Arksey 

and O’Malley [23,24], including: 1) identifying the research questions; 2) identifying 

the relevant articles; 3) selecting articles to review; 4) charting the data from selected 

articles; 5) summarizing and reporting results; and 6) consulting the relevant users of PA 

participation barrier assessment tools. Preferred Reporting Items for Systematic reviews and 

Meta-Analyses extension for Scoping Reviews (PRISMA-ScR) was used for this study [25].

Search strategy

With the assistance of a health science librarian, we completed a comprehensive search 

strategy adapted for each of the following databases: OVIDMed, PsycInfo, CINAHL, 

PEDro, and Web of Science. For this search, we used the following initial inclusion criteria: 

articles were included if they: 1) presented either a) data on development or clinimetric 

properties of PA participation barrier assessment tool(s); or b) relative risk or odds ratios 

of PA participation barrier(s); 2) compared PA participation barriers or PA participation 

barrier assessment tool(s) to either subjective or objective measures of PA; and 3) included 

community-dwelling participants with a mean age of 50 years and older. Articles were 

excluded if: 1) the PA participation barrier(s) or PA participation barrier assessment tool(s) 

were compared to measures of sedentary behavior or treatment programs such as cardiac 

rehabilitation; 2) they were an intervention study, systematic review, literature review, 

qualitative papers, poster, dissertation, platform, protocol, or abstract; and 3) they were 

not published in English (i.e. the publisher did not provide an English publication and/or 

translation).

The medical subject heading (MeSH) search terms were identified based on the authors’ 

extensive experience in health science literature reviews and PA participation barrier 
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assessment tools. We also asked for feedback from healthcare providers, exercise experts, 

or public health officials that use PA participation barrier assessment tools. The feedback 

occurred informally via e-mails and virtual conversations. The final search strategy is 

presented in supplemental digital content A. The search was completed in December 2021 

and included articles from the inception of the database through December 2021. The search 

strategies and results are summarized in the PRISMA flow diagram (Figure 1).

Article selection

A health science librarian provided the first author (MW) with a list of articles. Upon 

initial review, we identified several articles that did not have a comparison to PA (did not 

meet the second inclusion criteria) but included relevant data on validity and reliability that 

would address the overall objective of this scoping review. Therefore, we expanded the 

original second inclusion criteria (i.e. compared PA participation barriers or PA participation 

barrier assessment tool(s) to either subjective or objective measures of PA) to ‘articles that 

presented validity or reliability data on a PA participation barrier assessment tool’. For 

example, Justine (2013) used a non-standardized question to determine exercise participation 

but did not compare the PA barrier assessment tool to a PA measure [26]. Furthermore, 

this study reported internal consistency and test-retest reliability data which addressed our 

objective of assessing clinimetric data and therefore was included [26].

After duplicates were removed, all authors met virtually to discuss inclusion/exclusion 

screening of the first five abstracts. By the 5th abstract, the team reached a 100% agreement 

on inclusion or exclusion without need for discussion. The rest of the abstracts were 

reviewed by the first author (MW). The first author randomized second reviewers, who 

independently reviewed all abstracts and titles. The randomization occurred via an Excel 

document. Each row of the Excel spreadsheet had a co-author’s name on it. The primary 

author used the randomization function of Excel to assign each co-author a number between 

one to seven. The co-author assigned to number one was assigned to review the first 1/7 

of the 535 abstracts, the co-author assigned to number two reviewed the second 1/7, etc. 

Abstracts with uncertainty about inclusion criteria were left for full-text review, which were 

independently completed by a new pair of randomly assigned co-authors. After the first 

author (MW) received the full-text review decisions, articles with disagreement between 

co-authors were flagged and then discussed and decided upon by the first (MW), second 

(MC), third (KI), and last author (KC). These co-authors went through the 27/535 full text 

articles that did not reach agreement by the initial pair of reviewers. Their discussion was 

guided by an Excel document. In the Excel document each article was assigned a row. For 

each article, an inclusion and exclusion column had to be completed, meaning the co-authors 

independently went through each inclusion and exclusion criteria and completed a checklist 

of how these criteria were met. After modifications to inclusion criteria were made, the same 

group of co-authors (MW, MC, KI, and KC) re-reviewed all papers for inclusion and only 

included those that all four reviewers agreed upon.

Data extraction

Data were extracted from the included articles using a modified version of the American 

Physical Therapy Association Section on Research’s Evaluation Database to Guide 
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Effectiveness (EDGE) Task Force data extraction form [27]. Please see supplemental digital 

content B for a copy of the extraction form. The primary author (MW) cross-checked all 

data entries on the extraction forms and highlighted any errors. A second author (MC) 

corrected all highlighted errors.

Summarizing and reporting the results

Tables 1 and 2 present the following key findings related to each PA participation barrier 

assessment tool: participant characteristics, type of scale and scoring, constructs/subscales, 

reference tests (if used), and clinimetric properties. Two authors (KI and KC) cross-checked 

all data in the tables and made corrections as needed. These tables represent the key findings 

on PA participation barrier assessment tools used for community-dwelling adults 50 years 

and older with and without a specific diagnosis included in this review.

Results

The initial database search yielded 561 articles. After removing duplicates (n = 64) and 

data mining for articles (n = 38), 535 abstracts were screened for inclusion. After 395 

abstracts were identified as not meeting the inclusion criteria, 204 full-text articles were 

reviewed in detail for both inclusion and exclusion criteria. After the initial abstract and 

full-text article review process, 40 articles were included in the scoping review (Figure 

1). Due to the modification of our inclusion/exclusion criteria, the team re-reviewed all 

excluded abstracts and articles, resulting in the addition of seven articles [28–34] and a 

final count of 47 articles that underwent data extraction [3,16,26,28–71]. The majority of 

studies (35/47, 74.4%) provided validity and/or reliability data, which is the focus of this 

review [3,16,26, 30,32–61,71]. In contrast, the minority of studies (12/47, 25.5%) included 

only odds ratios or relative risks related to PA participation barriers and PA levels, which 

will be summarized in a separate publication [28,29,31,62–70]. The 35 publications yielded 

33 different PA participation barrier assessment tools. A comparison across tools could 

not be completed due to the differences in participation populations, variations among the 

tools, and inconsistent use of reference tests. We separated the tools based on populations 

of interests, with Table 1 focusing on community-dwelling middle-aged and older adults 

and Table 2 focusing on community-dwelling middle-aged and older adults with specific 

diagnoses that are known to impact PA.

Methodologies used by included articles

Out of the 35 included articles, all 35 reported internal consistency via 
Cronbach’s α [3,16,26,30,32–61,71], 18 reported test-retest reliabilities [3,26,35, 36,38–

41,44,48,49,51,52,54,56,71], six examined face validity [35,38,40,42,47,49], four reported 

content validity [41,42,48,49], 26 reported construct validity [3,33–51,53,54,56,58,60,71], 

and 10 reported other forms of validity [16,30,40,41,47,51,53,56,61,71]. Twelve articles 

completed more thorough reliability and validity assessments, meaning they evaluated 

at least four different clinimetric properties [3,35,38,40–42,47–49,51,56,71]. Among 

the 35 articles, five did not report a reference test [26,34,39,43,58], five used an 

unvalidated reference question(s) [16,32,40,44,55], 23 used a validated measure of PA 

levels [3,16,30,33, 35–38,41,42,45–49,53,54,56–61], and 2 used accelerometry data [54,71]. 
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The validated measures used to assess PA levels included 7-Day Physical Activity Recall 

[41], Athletic Pursuits Questionnaire [53], Diet and Physical Activity Strategy [35], 

Exercise Behavior Analysis [45], Global Physical Activity Questionnaire [59], Godin 

Shephard Leisure-Time Exercise Questionnaire [36,60], International Physical Activity 

Questionnaire [47,48,54,57], Leisure Time Exercise Questionnaire [45], Minnesota Leisure 

Time Physical Activity Questionnaire [45], Minnesota Heart Health Program Physical 

Activity Questionnaire [45], Physical Activity and Disability Survey [38], Physical Activity 

Vital Sign [3,49,61], Physical Fitness and Exercise Activity of Older Adults Scale [56], Safe 

and Fit Environment [58], Stages of Change [30,33,37], and Yale Physical Activity Survey 

[42].

Article characteristics: community-dwelling middle-aged and older adults

Out of the 35 articles, 18 reported on community-dwelling adults 50 years and older in 

general without reference to a specific diagnosis that can impact PA [3,16,26,33,37,40,42–

46,49,52,54,56–58,61]. Among these reports on community-dwelling adults, eight articles 

included both middle-aged and older adults [3,26,33,45,49,54,58,61], and eight included 

just older adults [16,37,40,42,43,46,56,57]. Three articles only included women [43,45,46]. 

Measures of PA participation barriers that had more than one reference included the Exercise 

Benefits/Barrier Scale (EBBS; [42–44], Episode-Specific Interpretations of Exercise 

Inventory (ESIE;[45,46], and Inventory of Physical Activity Barriers (IPAB; [3,49,61]. See 

Table 1 for additional information.

Article characteristics: specific populations (Table 2)

Out of the 35 articles, the remaining 18 reported on specific populations [30,32,34–

36,38,39,41,47,48,50, 51,53–55,59,60,71]. Two articles focused on cardiovascular 

diagnoses- undergoing cardiac rehab and heart failure [35,71], three on diabetes [34,50,59], 

one on hemodialysis [41], four on history of cancer [32,36,51,54], six on musculoskeletal 

diagnoses or mobility limitations-pain, difficulty with mobility, osteoarthritis, osteoporosis, 

and frailty [30,38,47, 48,53,55], and two on neurological diagnoses-stroke and multiple 

sclerosis [39,60]. There was a total of 21 different measures of PA participation barriers, 

with three articles including more than one measure. No single measure was studied in more 

than one publication concerning special populations.

Discussion

To our knowledge, this is the first scoping review that explores the current literature on PA 

participation barrier assessment tools that healthcare providers, exercise experts, and public 

health officials can use to examine potential barriers faced by community-dwelling adults 50 

years and older. We presented the clinimetric properties of different PA participation barrier 

assessment tools that have been investigated in middle-aged and older adults. Multiple 

issues surrounding the evidence for PA participation barrier assessment tools use in this 

population were uncovered. The number of tools utilized, and the inconsistency of reliability 

and validity investigated make comparisons between tools difficult. Very few tools were 

used in more than one study which limits the ability to make recommendations. Comparing 

results of articles that focused on special populations versus those that focus on healthy 
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community-dwelling populations was also not possible as the tools used in these 2 groups 

were not similar. Many of the special populations had multiple different single studies 

reporting PA participation barrier assessment tools, however, this review was not designed 

to investigate special populations. Therefore, we cannot say that this list of PA participation 

barrier assessment tools for special populations is exhaustive. Finally, we found that there is 

not a single standard reference test used for comparing PA participation barrier assessment 

tools to reported or actual PA levels.

The EBBS, ESIE, and IPAB were the only tools meeting the inclusion criteria with more 

than one publication supporting use among community-dwelling adults 50 years and older. 

The EBBS was initially validated among adults 18 to 88 years [72]. Additional studies 

validated the EBBS among women [43,73], older adults [44], and individuals with multiple 

sclerosis [74]. The EBBS is split into two sub-scales (benefits and barriers) and scored 

on a 4-point Likert scale, were 1 indicates ‘strongly disagree’ and 4 indicates ‘strongly 

agree’. The items of the two sub-scales are interspersed throughout the scale to avoid 

response-set behaviors. The 29 items on the Benefits Sub-Scale examine life enhancement, 

physical performance, psychological outlook, social interaction, and preventative health. The 

14 items on the Barrier Sub-Scale examine exercise milieu, time expenditure, preventative 

health, and physical exertion.

The ESIE is a 37-item scale that was validated in community-dwelling middle and older 

aged women [46]. It is based on self-regulation theory which posits that physiological/

somatic, cognitive/emotional, and social/environmental information about exercise is 

interpreted and then through feedback loops helps to control exercise behavior [45]. This 

scale aims to assess episode-specific interpretations of exercise and should be completed 

after an exercise session. The items on the ESIE are scored with a 9-point adjective anchored 

scale. For instance, ‘soreness during exercise was absent/sharp’ is scored with ‘absent’ 

on one end of a 9-point scale and ‘sharp’ at the other end. The ESIE examines thoughts 

and feelings, mental and physical exercise perceptions, visual and auditory perceptions of 

the environment, amount of concentration, social support, and enjoyment of each exercise 

episode.

The IPAB is a 27-item scale validated among community-dwelling adults 50 years and older 

and is based on the Social-Ecological Model, incorporating barriers related to individual, 

social, and environmental (institutional, organizational, and public policy) factors [75]. 

Therefore, the IPAB provides healthcare providers, exercise experts, and public health 

officials insights about different constructs that impact a patient’s PA levels. Each item 

on the IPAB starts with the same statement, ‘My physical activity is limited, because … ’. 

Respondents then answer via a 5-point Likert scale, where 1 indicates ‘never’ being a barrier 

and 5 indicates ‘always’ being a barrier. The overall purpose of this tool is to identify 

barriers to PA and initiate a conversation with the individual who is inadequately active.

With regards to clinimetric properties of the tools used in more than one publication, the 

EBBS has been shown to have good internal consistency, Cronbach’s alpha 0.83–0.958 

[42,43], but inter-item correlations can vary widely, 0.235–0.804 [43]. A scale with strong 

internal consistency would be expected to have inter-item correlations between 0.7 − 0.9 
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[76]. The ESIE internal consistency was lower at 0.87, with Cronbach’s alpha for each 

factor/subscale ranging from 0.70–0.92 [45,46]. The IPAB demonstrated the best overall 

internal consistency, 0.91–0.97, with the Cronbach’s alphas across its factors ranging from 

0.69–0.96 [3,49,61]. The IPAB reported an excellent test-retest ICC, 0.99 [3], while the 

reported EBBS test-retest reliability with Kendall’s W was only moderate, 0.60 [44], and 

the ESIE does not have test-retest reliability data due to its measurement of specific exercise 

episodes. The IPAB is the only tool of the three that is focused solely on PA barriers, but 

the EBBS includes a barrier sub-scale. A limitation for both the ESIE and IPAB is that the 

work concerning our population of interest has only been performed by one research group 

for each tool. All tools need more research in the middle-aged and older adult population to 

enable a systematic review and direct comparison between them.

A few limitations must be appreciated concerning this scoping review. First, after reviewing 

selected articles, we discovered that requiring a comparison to a subjective or objective 

measure of PA was excluding important psychometric research. Therefore, we amended 

our second inclusion criteria so that essential components of psychometric research such 

as internal consistency and test-retest reliability were included. While altering methodology 

during an investigation is not optimal, a tool’s development process is the most likely time 

that certain psychometric properties will be investigated. Thus, our decision was consistent 

with the original purpose to investigate reliability and validity of PA participation barrier 

assessment tools. The inability to compare tools to each other is another limitation, although 

it was not the primary purpose of this scoping review. Additional studies comparing tools 

to a strong reference test are needed before a comparison across tools can be done. 

Furthermore, due to our aim of mapping the literature and the limited literature available for 

each tool, we did not critically appraise the included articles. We also did not anticipate the 

multiple PA participation barrier tools identified for special populations. We did not include 

specific diagnoses in our search; therefore, there are most likely other diagnosis-specific PA 

participation barrier assessment tools that were not identified.

Despite these limitations, our scoping review has multiple strengths that support our findings 

and potential next steps. These strengths include 1) utilizing an a priori published protocol; 

2) having an experienced librarian who is not invested in the findings of this scoping review 

or its clinical impact; 3) following reporting standards (i.e. PRISMA-ScR); 4) examining PA 

barrier assessment tools that are validated among healthy adults 50 years and older as well 

as special populations; and 5) providing insights into constructs or sub-scales included in 

currently available PA barrier assessment tools. These strengths allow us to point out that 

there are three tools (i.e. EBBS, ESIE, and IPAB) that have more than one study supporting 

validity and reliability. However, these tools have primarily been examined among healthy 

adults 50 years and older. There is very limited reliability and validity data available for PA 

barrier assessment tools for special populations. As most patients seeking physical therapy 

services have musculoskeletal diagnoses and/or comorbidities that impact PA participation 

barriers, it would be valuable to examine the validity and reliability of these tools among 

individuals with these diagnoses.

Wingood et al. Page 8

Phys Ther Rev. Author manuscript; available in PMC 2024 November 25.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Conclusion

Among the 33 different PA participation barrier assessment tools identified, 13 were 

validated for community-dwelling adults 50 years and older and 21 validated among 

special populations of the same age group, such as individuals with cancer, osteoporosis, 

diabetes, and stroke. Across tool comparison was not possible secondary to differences in 

methodologies. The EBBS, ESIE, and IPAB were the only tools with more than one study 

supporting their validity and reliability. Further research is needed in adults 50 years and 

older to identify the best way to assess PA barriers so that healthcare providers, exercise 

experts, and public health officials can facilitate and empower individuals to move towards 

more active lifestyles and better health.
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Figure 1. 
PRISMA flow diagram for the scoping review process. A total of 561 articles were 

identified, 64 duplicates were removed and 38 were Added via datamining. We screened 

535 abstracts and after excluding 395 abstracts, we reviewed 204 full articles for inclusion 

and exclusion criteria resulting in the exclusion 164 additional articles. After modification 

of inclusion/exclusion criteria, the initially excluded abstracts and articles were re-reviewed 

resulting in the addition of 7 articles and a total of 47 articles that underwent review, with 

the scoping review focusing on the 35 articles that included information about reliability and 

validity.
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