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Abstract

Objective—To systematically identify factors associated with participation in social and 

community activities for adult wheelchair users (WCUs).

Data Sources—Pubmed/MEDLINE, CINAHL, PsycINFO, EMBASE.

Study Selection—Quantitative and qualitative peer-reviewed publications were included which 

were written in English, reported original research, and investigated factors associated with social 

and community participation in adult WCUs.

Data Extraction—The Preferred Reporting Items for Systematic Reviews and Meta-Analyses 

guidelines were used; factors were organized using the International Classification of Functioning, 

Disability and Health (ICF).

Data Synthesis—Thirty-five studies were selected: two of power WCUs, 10 of manual WCUs, 

and 23 of both. Six qualitative studies, ranging in quality from 8/10 to 9/10, and 29 quantitative 

studies were included, ranging in quality from 4/15 to 11/15. Fifteen Body Function, four Activity, 

five Participation, 15 Environmental, and 14 Personal Factors were found to be associated with 

social and community participation.

Conclusions—Social and community participation of wheelchair users is associated with factors 

from all ICF domains. Wheelchair factors, accessibility, skills with wheelchair use, pain, finances, 

and education are modifiable factors frequently reported to be associated with participation. 
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Experimental research focusing on modifiable factors is needed to further our understanding of 

factors influencing participation among wheelchair users.
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Wheelchairs; Social Participation; Community Integration; Leisure Activities; Experimental 
Research; Systematic Review

The World Health Organization (WHO) identifies participation in social and community 

activities as a fundamental right[1]. Participation is defined in the International 

Classification of Functioning, Disability and Health (ICF) as an individual’s involvement in 

life situations[2]. There is a general consensus that participation, specific to social activities 

and community involvement, is an important rehabilitation focus due to its association with 

subjective quality of life, health[3] and important clinical outcomes. For example, Chang et 

al. report participation in social and community activities has the strongest association with 

quality of life in individuals with spinal cord injuries[4]. In addition, social and community 

participation is shown to be linked to experiences of motivation, competency and self-

efficacy, all of which play a vital role in rehabilitation[5] because of their positive effect on 

health status, and psychological and physical functioning[6]. Furthermore, severity of 

depressive symptoms is also reported as a factor associated with participation in social roles 

in individuals who are post stroke[7]. In fact, in a recent systematic review of psychosocial 

interventions for depressive symptoms, the authors report a statistically significant 

association with participation in social activities and reduction of depressive symptoms[8]. 

For these reasons, improving social and community participation is an important clinical 

focus, especially for those individuals who may be at risk for having less than optimal 

participation.

Individuals with limited mobility are shown to have reduced opportunity for participation in 

social and community activities[9, 10]. Fortunately, in many instances, individuals with 

mobility limitations are prescribed wheelchairs as a means to facilitate both mobility and 

participation. However, despite evidence that simply acquiring a wheelchair has positive 

participation implications in individuals with mobility limitations[11–14], research also 

shows wheelchair users experience lower levels of participation relative to ambulatory 

individuals[15]. For example, Best and Miller report the rate of physical activity 

participation of older, community-dwelling wheelchair users as 8.3%, and the rate of age 

matched ambulatory individuals as 88.9%[16].

In the United States, it is estimated there are 3.6 million wheelchair users[17], with over half 

above the age of 65[17, 18]. Recent estimates also indicate 360 000 wheelchair users in 

France[19], and between 640 000 and 710 000 wheelchair users in the United Kingdom[12]. 

The proportion of individuals requiring a wheelchair increases with age[18, 20], as do the 

areas of life in which participation is restricted[21]. Chronic conditions such as stroke, and 

osteo and rheumatoid arthritis are leading causes of activity limitations and wheelchair use. 

They also increase in prevalence with aging[18, 20, 22]. Therefore, there may be a 

substantial increase in the number of wheelchair users with participation restrictions 

resulting from population aging.
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Given the potential growth in the number of wheelchair users, and concerns regarding their 

lowered participation, research in this area has increased to a point where there is now a 

body of evidence on factors associated with the participation in this population. Although 

one recent review investigated the impact of powered wheelchairs on activity engagement in 

adults[23], to our knowledge, there is no published study which has systematically reviewed 

and consolidated the evidence on all the factors reported to be associated with participation 

among wheelchair users. Such work will contribute to a better clinical and research 

understanding of the participation of wheelchair users, and present a platform to advance 

research in the area.

Clinicians may address the modifiable factors using participation-enhancing interventions, 

and use a combination of factors to identify those wheelchair users at risk of having less than 

optimal participation, and who may benefit the most from participation enhancing clinical 

intervention. Therefore, the purpose of this study is to systematically review both the 

quantitative and qualitative literature to identify the factors associated with social and 

community participation in adult wheelchair users, and to organize the factors using the 

ICF[2] conceptual framework.

Methods

Data Sources

We searched The Cochrane Library for existing relevant reviews, and the PubMed/Medline, 

EmBase, PsycInfo and CINAHL databases for published articles using keyword and medical 

subject headings up to November, 2014 (i.e. no lower limit was placed on the search 

strategy). Search terms were identified through a review of relevant literature and MESH/

Subject Headings. Search terms and limits can be found in table 1. Truncation and wildcards 

were used to promote maximal inclusion (i.e. wheel* mobility includes both wheelchair and 

wheeled mobility, and associated terms such as wheeled mobility device).

Inclusion and Exclusion Criteria

We collected and reviewed quantitative and qualitative peer-reviewed publications if they 

were written in English, reported the results of original research, and investigated factors 

associated with participation in social or community activities, in adult (≥18) wheelchair 

users (power or manual wheelchairs). For the purposes of this review, we focus on social and 

community participation, in the following ICF participation domains: community, social and 

civic life (including community life, political life and citizenship, and recreation and 

leisure), interpersonal interactions and relationships, and major life areas (including 

education, and work and employment). Only papers using clearly defined social and/or 

community participation measures[24–26] were included for review, or qualitative research 

which focused on participation in social and community activities. We did not include 

concepts such as frequency of exercise, number of locations visited or mobility, as these 

measures are more reflective of the ICF definition of activity (‘execution of a task or action’) 

and do not reflect the complexity inherent in a life situation [27]. Wheelchair users include 

individuals who use a manual or powered wheelchair for participation in daily activities. 

Studies reporting on scooter use were not included as they are typically used only for 
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outdoor mobility, and do not reflect the variety of environments in with social and 

community participation occur. While some scooters may also be wheelchair users, the 

majority will also be ambulatory, and may not experience the same participation limitations 

as those who are exclusively manual or power wheelchair users. Conference proceedings, 

dissertations and/or case studies were excluded from review.

Study Selection

This review followed the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines[28]. Two investigators (EMS and BMS) independently 

screened all titles resulting from the electronic searches. Those titles of interest were 

imported into a reference manager, and their abstracts reviewed. After excluding papers not 

meeting the review’s inclusion criteria, we independently reviewed the full papers of all 

remaining studies. Disagreements on papers to exclude at all stages were resolved through 

discussion with a third investigator (WCM). See figure 1 for an account of the selection 

process, which details the number of papers included/excluded at each step, and reasons for 

the exclusion of papers.

Data Extraction/Synthesis

Data related to study year, country, sample size, design, population, outcomes, and results 

were extracted into a study specific data extraction form. We extracted data separately for 

manual and power wheelchair users where possible, because different factors may affect one 

group of users differently from the other. In quantitative studies, factors with a statistically 

significant association (i.e. p <0.05) with participation were reported, including statistical 

values (odds ratios, regression coefficients, correlation) where available. In qualitative 

studies, factors associated with participation were those which were identified thematically 

by the study authors. Once factors were identified, we classified these according to ICF 

domain by mapping individual factors to the most relevant ICF code[29]. In order to guide 

future experimental research, and focus for clinical practice, we also categorized factors as 

either modifiable (i.e. responsive to rehabilitation (OT/PT) intervention) or non-modifiable.

Methodological Quality Assessment

We assessed the methodological quality of quantitative studies using criteria adapted from 

Chen and Winstein’s Criteria for Rating Quality of Study Methods[30] (Table 2). Each item 

was scored using: yes (1) if the criterion was met or no (0) if it wasn’t. The total possible 

scores range from 0 to 15. Any randomized controlled trials were also assessed using the 

PEDro scale[31]. Methodological quality of qualitative studies was assessed using the 

Critical Appraisal Skills Program Qualitative Research Checklist[32]. Each item was scored 

using: yes (1) if the criterion was met or no (0) if it wasn’t, with total possible scores ranging 

from 0 to 10.

Results

The electronic database search resulted in 1323 papers. Of these papers, 173 abstracts were 

reviewed, and subsequently 62 articles were selected to read in their entirety. After reading 

these papers, 27 were excluded, resulting in 35 studies included for inclusion. The PRISMA 
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Flow Diagram (Figure 1) identifies the numbers of papers excluded at each stage, and 

reasons for their exclusion.

Description of Included Studies

Twenty-nine studies were quantitative, including 28 cross-sectional designs, and one single-

group pre-post study. One study was identified as mixed methods, employing a longitudinal 

survey with qualitative and quantitative analyses. Of the cross-sectional studies, five were 

secondary analyses, each using data from large national databases. Fourteen studies used 

multiple regression analyses. Six studies were qualitative, including five semi-structured, 

ethnographic or in-depth interviews, and one focus group. The number of wheelchair users 

in each study ranged from 6[33] to 3726[34]. Seventeen studies were specific to individuals 

with spinal cord injury and two studies investigated wheelchair users with stroke. The 

remaining 16 studies were not specific to diagnosis, and included wheelchair users in 

general. The mean age of the samples ranged from 36.2[35] to 84.0 [36] years. Study 

specific details and results can be found in table 3.

Results by Wheelchair Type

A total of 55 factors were identified from 33 included studies. Of those, 19 were identified 

from studies employing multivariable analyses. The following results are presented by 

wheelchair type, privileging those factors which were identified in multivariable studies, as 

they offer a more robust analysis than those identifying bivariable associations.

Both Manual and Power Wheelchair Users—In studies of both manual and power 

wheelchair users, 47 factors were identified which are associated with participation. Of 

these, 15 factors were supported in multivariable analyses from seven studies [34, 36–41], 

with quality scores ranging from 7–10 of a possible 15 points, all employing cross-sectional 

designs. Nineteen factors were found in eleven studies employing bivariable analyses [16, 

42–51], with quality scores ranging from 4–7 out of a possible 15 points. In qualitative 

analysis, 22 factors were found in five studies, with quality scores ranging from 8–9 of a 

possible 10 points, to have an impact on participation [33, 49, 50, 52–55]. See table 3 for 

factors identified by study. Of those factors identified in all studies pertaining to both manual 

and power wheelchair users, 13 were categorized as Body Functions, 4 as Activity and 5 as 

Participation factors, 14 Environmental factors, and 11 Personal factors. See table 4 for 

categorization of factors by ICF domain.

Manual Wheelchair Users Only—Ten studies identified fifteen factors in studies 

specific to manual wheelchair users. Of these, six factors were supported in multivariate 

analyses from six studies[35, 56–60]. The quality of these studies ranged from 8–11 of a 

total 15 possible points, and all used a cross-sectional design. Factors which were identified 

only in manual wheelchair users include confidence[56, 57], grip strength[35], and physical 

strain[58]. Ten factors were identified in quantitative (bivariable) analysis, in four studies of 

manual wheelchair users[61–64], with quality of studies ranging from 7–10 of a possible 15 

points. One randomized controlled trial was included[62], with a PEDro score of 6. Of these, 

only satisfaction with the wheelchair[64] and race[63] were not identified in any study 

comprised of both manual and power wheelchair users. Shoulder pain is the only factor 
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identified in an interventional study[62]. No qualitative studies of only manual wheelchair 

users were included. See table 3 for factors identified by study. Of those factors identified in 

all studies pertaining to manual wheelchair users, four were categorized as Body Functions 

factors, two Activity factors, one Participation factor, one Environmental factor, and seven 

Personal factors. See table 4 for categorization of factors by ICF domain.

Power Wheelchair Users Only—Two studies identified seven factors in studies specific 

to power wheelchair users. Of these, three factors were supported in multivariate analyses 

from the same study[65]. This study had a quality score of 8/15, and used a cross-sectional 

design[65]. All factors associated with the social and community participation of power 

wheelchair users were also found to be associated with the participation of manual 

wheelchair users. One qualitative study, with a quality score of 9/10, identified four factors 

associated with participation of power wheelchair users[66]. No quantitative (bivariable) 

studies only consisting of power wheelchair users were included. See table 3 for factors 

identified by study. Of those factors identified in all studies pertaining to only power 

wheelchair users, one was categorized as a Body Functions factor, one Activity factor, four 

Environmental factors, and one Personal factor. See table 4 for categorization of factors by 

ICF domain.

Modifiable and Non-modifiable Factors

Table 4 lists those factors which are modifiable and non-modifiable by ICF domain. Factors 

which may or may not be modifiable depending on contextual and environmental 

considerations are listed in both columns. Modifiable factors are found in all domains of the 

ICF, while non-modifiable factors are found only in body structures/functions, 

environmental factors, and personal factors. Sixteen factors were categorized as Body 

Functions, of which 14 were modifiable. Two factors (cognition and vision) were classified 

as both modifiable and non-modifiable, depending on the condition and context. For 

example, low vision may be modifiable by improving contrast in the environment, whereas 

blindness may not be modifiable in rehabilitation, and may require compensation instead.. 

Four factors were specific to the Activity domain, and five to the Participation domains, of 

which all were modifiable. Fifteen factors were categorized as Environmental factors, of 

which 12 were modifiable. One environmental factor (accessibility) was categorized as both 

modifiable and non-modifiable, depending on environmental and contextual factors. An 

additional 14 factors were categorized as Personal Factors, of which 9 were modifiable.

Factors Reported Most Often

Accessibility was reported most often (10 studies) followed by wheelchair factors, including 

comfort, durability, and fit (7 studies). Wheelchair skills, pain, including shoulder pain, 

finances, societal attitudes (including stigma), level of education, age, and sex were each 

reported in four studies. Mobility was reported in three studies. Confidence, depression, 

fatigue, psychological factors, involvement in sports, employment, caregiver concerns, 

dependence on others, the social environment, transportation, number of comorbidities, 

physical health status, driving a modified vehicle, marital status and years since injury were 

reported in two studies each, with all other variables each reported in single studies.
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Discussion

This paper systematically reviewed the literature to identify factors associated with social 

and community participation of adult wheelchair users. Evidence suggests that factors 

associated with participation differ depending on the type of wheelchair, although some 

similarities exist. In addition, social and community participation of wheelchair users is 

associated with factors from all domains of the ICF. Although many of these factors have 

statistically significant bivariate associations with participation, the majority have not been 

investigated using multivariable analyses. Those studies modeling participation using 

multivariable analyses illustrate the complexity of participation by showing how several 

factors interact to influence social and community participation. This suggests the use of 

multi-modal interventions in clinical practice may be more effective at improving the 

participation of wheelchair users than unilateral approaches. For example, Mortenson et al. 

found mobility, wheelchair skills, perceived environmental barriers, cognition, and 

depression all contributed to participation in social and community activities, while 

explaining 53% variance in residential care participants[36]. An intervention which targets 

two or more factors may demonstrate greater improvements in participation than an 

intervention which only targets one of these factors. For example, an intervention which 

focuses on improving wheelchair skills and reducing barriers to accessibility may be more 

effective than an intervention focusing on either of these factors alone.

Factors Specific to Type of Wheelchair

The majority of studies included for review identified factors associated with participation in 

wheelchair users in general without stratifying results by type of wheelchair used (i.e. 

manual or power wheelchair). Of the studies which provide wheelchair-specific results, it is 

apparent some participation factors are important for manual wheelchair users and not power 

wheelchair users, and vice-versa. For example, confidence with wheelchair use, grip 

strength, strain, race, and satisfaction with the wheelchair are reported to influence 

participation in manual wheelchair users, but are not found in studies pertaining specifically 

to power wheelchair users. As power and manual wheelchairs require significantly different 

skill sets, and often are associated with individuals with differing characteristics, such as 

age, type of injury or illness, cognitive status and physical health, future research should aim 

to stratify results by type of wheelchair to determine if device-specific participation 

enhancing interventions are warranted.

Body Structures and Functions factors

Body Structures and Functions are defined by the ICF as physiological and psychological 

functions, and anatomical parts of the body[67]. Number of depression symptoms was one 

of two factors within the Body Structures and Functions domain associated with 

participation in more than one study using multivariable analyses. In a study by Collins et 

al., depression, marriage status and sex accounted for 27.6% of the variation in social 

participation scores[37]. The impact of depression was also noted by Mortenson et al. as 

being negatively correlated with participation, when controlling for other variables[36]. The 

association of depression and participation is likely bidirectional, given evidence that 

increased participation reduces depressive symptoms[8], and that limited participation 
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contributes to depression[7]. Interventions designed to improve participation by addressing 

depression and depressive symptoms in wheelchair users will have beneficial effects on their 

participation, overall health, and well-being.

Two multivariable studies also identified wheelchair confidence as a statistically significant 

factor of participation[56, 57]. Given the strong positive association between participation 

and confidence, it is plausible that improvements to confidence may lead to more 

participation. In fact, Sakakibara et al. demonstrated the association between confidence and 

participation is mediated by mobility and participation limitations. This suggests that 

improvements to confidence may lead to improved mobility and reduced participation 

limitations, which in turn has a positive effect on participation[54]. Experimental research is 

needed to corroborate these findings. Interestingly, confidence with wheelchair use has been 

shown to be modifiable via wheelchair skills training[68]. Therefore, a reasonable next step 

may be to test the hypothesis that improvements to confidence through wheelchair skills 

training leads to statistically significant improvements to social and community participation 

in wheelchair users.

In manual wheelchair users, grip strength[35] was also noted in multivariable analyses to 

have an impact on participation. There are many reasons why this may be the case. Stronger 

grip strength may be related to younger age, and overall strength and health, all of which 

could contribute to increased participation. Alternately, grip strength may be related to 

wheelchair skills capacity in manual wheelchair use, which has also been shown to have an 

impact on participation. That is, improved grip strength may lead to greater participation by 

means of improved wheelchair skills and/or activities of daily living. Interventional research 

is needed to investigate these hypotheses to develop a further understanding of the 

relationship between grip strength and participation.

Only one factor was identified in an intervention based study, specifically the treatment of 

shoulder pain[61, 62]. Pain was identified as a significant factor in four studies using 

bivariate analyses[42, 43, 61, 62]; two studies identified pain in general as a factor, while the 

other two studies identified shoulder pain as a limiting factor. Pain as a factor is specific to 

manual wheelchair users, a finding which is not surprising given the load placed on the 

shoulders during manual wheelchair propulsion. In a study of individuals with spinal cord 

injury, Jensen et al. report pain was significantly associated with decreased scores in social 

functioning and psychological functioning[69]. This supports our findings. Pain may limit 

an individual’s ability to operate their wheelchair, and hinder community engagement. 

Clinically, pain is seen as a modifiable factor, which can be improved through a variety of 

medical and non-medical interventions. For example, Kemp et al. established that a 12-week 

exercise and movement optimization program to strengthen shoulder muscles and modify 

upper extremity movements in wheelchair users reduced shoulder pain and improved social 

participation[62].

Also notable in the Body Structures and Functions domain is fatigue. Although fatigue was 

noted in two studies[42, 52], neither study investigated fatigue relative to other variables in 

multivariable analyses. A review of literature exploring fatigue in older adults found fatigue 

impacted participation in social and daily life due to the constraining effect on the 
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individual’s abilities[70]. In a study of individuals with spinal cord injury, fatigue was noted 

to be significantly related to physical function, physical role, bodily pain, general health, 

vitality and social function[71].

Fatigue has also been identified as impacting participation in individuals post-stroke, notably 

impacting their social participation, employment, and driving[72]. Fatigue may also be 

related to other factors which were found to be correlates of participation, including factors 

identified in the activity and participation domain such as wheelchair skills, involvement in 

sports, and mobility. Intervention based research aiming to reduce the effects of fatigue in 

wheelchair users is warranted.

Activity Factors

Activities are related to the execution of specific tasks, separate from the context of the 

environment or personal factors. Multiple activities (i.e. making a telephone call, using 

transportation) may contribute to involvement in a life situation (i.e. engaging in a social 

relationship), which is the ICF definition of participation [67]. Within the Activity domain, 

wheelchair skills are commonly reported as an independent predictor of participation [36, 

58–60]. For example, Mortenson et al. showed wheelchair skills to have both direct and 

indirect effects, through mobility, on frequency of participation[36]. Phang et al. also 

demonstrated a significant relationship between wheelchair skills and level of leisure time 

physical activity[60]. After controlling for covariates of sex, level of injury, employment, 

age at injury and race, Hosseini et al. demonstrated a higher level of wheelchair skills as 

measured by the Wheelchair Skills Test predicted increased levels of community 

participation[59]. Kilkens et al. also noted performance time on a Wheelchair Circuit was 

the only significant predictor of participation, after accounting for demographic variables 

and level of injury[58]. Level of wheelchair skills is likely associated with participation 

because it allows for greater mobility and independence. Although research shows the 

efficacy of wheelchair skills training programs at improving wheelchair skills, the impact of 

such improvement on participation has yet to be experimentally studied. This represents a 

key area for future intervention study. In addition, this may be an area where clinicians have 

an important role. By increasing the amount of wheelchair skills training provided to 

wheelchair users may also increase their social and community participation.

Environmental Factors

Environmental Factors are defined as those factors which make up the social, physical and 

attitudinal environment in which a person conducts his/her daily life[67]. Within this 

domain, the factor of accessibility, or physical barriers was identified in 10 studies [36, 42, 

49–52, 54, 55, 65, 66], more than any other factor reported in this review.

Of the 10 studies, 2 reported statistically significant associations between physical barriers 

and social participation using multivariable analyses with conflicting results [36, 65]. In one 

study, higher reported environmental barriers were associated with lower levels of social 

participation[65], whereas the other study reported perceived environmental barriers were 

associated with higher levels of participation[36], Further research to investigate the impact 

of accessibility of a variety of environments (home, community, work etc.) is warranted to 
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provide additional understanding about this difference. These studies differed significantly 

in their populations, and this may relate to the discrepancy. In the first, the sample was 

comprised of community dwelling wheelchair users, while in the second, the sample came 

from residential care facilities. Differences in environmental barriers and perceived barriers 

in these settings, as well as differences in the age, physical, and cognitive capacities of the 

two populations may have contributed to the difference in results. Interventional research to 

determine the impact of improved accessibility in home and work environments on 

participation in wheelchair users could potentially have effects on participation of 

wheelchair users.

Personal Factors

Personal Factors are contextual factors such as age, sex, gender, social history, education and 

past experience[67]. In this domain, the only factor identified in multiple studies, including 

multivariate analysis, which was also modifiable, was level of education, identified as having 

a significant association with participation in four studies[16, 40, 46, 63]. A study of older 

adults found those with lower levels of overall education had lower levels of physical 

activity participation[73]. In addition, level of education also modified the effects of 

employment status on physical activity participation[73]. It is plausible that level of 

education may contribute to increased participation through increased access to employment 

opportunities, identified as a significant factor in two of the same studies[46, 63].

Participation Factors

Interestingly, our results also illustrate associations between different types of participation, 

which is indicative of interactions between different areas of participation. The ICF 

identifies multiple areas of participation, including interpersonal interactions and 

relationships, education, work and employment, community life, recreation and leisure, and 

political life and citizenship[2]. It seems intuitive that physical activity participation 

(recreation and leisure) may lead to more social participation (interpersonal relationships), 

and participation in education may lead to participation in work and employment.

Study Limitations

Lack of precision and unclear definitions of domains in the ICF made it difficult to 

categorize some variables. Through discussion and debate, we were able to agree on the 

categorization of factors using the available definitions and additional references, and 

therefore believe our results are as accurate as possible. We also categorized factors by 

whether they were modifiable or non-modifiable in the context of an intervention, while 

recognizing almost any factor may be modifiable given sufficient resources. We categorized 

those which were modifiable in the context of a rehabilitation intervention to highlight those 

factors which may be relevant to clinicians and/or researchers investigating interventions to 

improve social and community participation in wheelchair users. Only English studies from 

the USA, Canada, and Europe were included for review. Therefore a bias may be introduced 

by not identifying results of studies conducted or published in other languages. Next, the 

majority of the studies included both power and manual wheelchair users, without stratifying 

results by type of wheelchair and therefore may not capture factors which affect one type of 

user disproportionally to the other. In addition, many of the included studies were specific to 
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individuals with spinal cord injury, which may have biased the results. Finally, because very 

little experimental research has focused on improving participation in wheelchair users, we 

were unable to conduct a meta-analysis on the effectiveness of interventions at improving 

participation in this population. The lack of experimental findings and may enable bias in 

the findings. However, a body of correlational and qualitative literature exists which can 

provide direction on future research priorities in this area.

Conclusions

The social and community participation of wheelchair users is complex. It is influenced by 

all of Body Structures and Functions, Activity and Participation, Environmental, and 

Personal Factors. Overall, wheelchair factors and accessibility are most frequently reported 

as factors associated with participation. Wheelchair skills, pain, finances, and level of 

education are modifiable factors which were also frequently reported. Future intervention-

based research focusing on modifiable factors, such as wheelchair skills and accessibility are 

warranted. Moreover, confidence and depression have not been studied in depth, but show 

promise in multivariable analyses. Research studying the efficacy of improved confidence 

and/or lowered depression at enhancing participation is warranted. Such research will 

enhance our knowledge of the social and community participation of wheelchair users.
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Implications for Rehabilitation

• Wheelchair factors, including comfort and durability, are associated with 

participation, and may be targeted in clinical intervention.

• Wheelchair skills are clinically modifiable, and have been shown to improve 

participation in manual wheelchair users.

• Body Functions (i.e. confidence, depression, fatigue) and personal factors (i.e. 

finances, level of education) may be considered for clinical intervention.
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Figure 1. 
PRISMA Flow Diagram
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Table 1

Keywords and Search Limits

Wheelchair Terms Participation Terms

Keywords Wheelchairs
Wheelchair*
Wheelchair user
Wheel* Mobility
Manual wheelchair*
Power wheelchair*

Participation
Community participation
Community living
Community Integration
Social participation
Work participation
Personal role
Social role
Instrumental Activities of Daily Living
Leisure activities
Leisure activit* participation
Physical activit* participation

Search Limits Human, English Language, Peer-Reviewed
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Table 2
Criteria for Rating Methodological Quality of Multivariate Studies

The rating criteria for methodological quality is adapted from Chen and Winstein.

Criteria Each item received a score of 1 if:

Internal validity

1
2

• Adequate Definitions

– Outcome measures

– Predictor measures Outcome measures and predictor measures were precisely 
defined.

3
4

• Reliable or valid measurements

– Outcome measures

– Predictor measures

Studies tested the reliability and validity of measures (outcome 
and predictor) or referenced the literature on the clinimetric 
properties of each measure.

5 • Blinded tester Blinded testers were specified.

6 • Appropriate time point to capture predictors Measures of potential predictors were acquired prior to the 
measurement of the primary outcome.

7 • Control of subject dropout Dropouts during observation specified, characteristics of dropouts 
did not influence conclusion.

Statistical validity

8 • Control for statistical significance Rationale for statistical approaches was specified, the relationship 
between outcome measures and predictor measures was tested for 
statistical significance.

9 • Adequate sample size At least 10 subjects for each predictor variable examined.

10 • Control for multicollinearity Interaction between two or more predictor measures was tested in 
the prediction model.

External validity

11 • Identification of wheelchair type The study identified if the sample was comprised of manual or 
power wheelchair users, or both. If both, results were stratified by 
wheelchair type.

12 • Specification of inclusion and exclusion criteria Relevant subject characteristics (eg, age, sex, diagnosis) were 
specified for patient selection.

13 • Description of additional treatment effects during 
period of observation

Information on rehabilitation treatment was reported.

14 • Cross-validation of the prediction model Prediction models were validated in a second independent group 
of wheelchair users.

15 • Description of clinical meaningfulness Minimal clinically important differences were considered.
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Table 4

Modifiable and non-modifiable factors affecting participation, by ICF domain.

ICF Domain Modifiable Non-Modifiable

Body Functions Body Mass Index[16]Confidence[56, 57]
Depression[36, 37]
Fatigue[42, 52]
Fear of Injury[50]
Grip Strength[35]
Motivation[52]
Pain (including shoulder pain)
Psychological Factors [54, 66]
Physical Strain[58]
Incontinence[52]
Vision[52]
Cognition[36]
Physical Limitations [54]

Cognition[36]
Level of Injury (SCI)[38]
Motor Involvement[52]
Vision[52]

Activity Factors Average speed travelled[44]
Driving[34]
Mobility[36, 63, 65]
Wheelchair skills[36, 58–60]

Participation Factors Being a member of society[33]
Being Engaged (in social/civic pursuits)[33]
Involvement in Sports[45, 47]
Employment[46, 63]
Interacting as a citizen[33]

Environmental Factors Caregiver Concerns[52, 54]
Dependence on Others[50]
Environmental Characteristics (Crime) [39]
Lack of opportunity[50]
Level of daily assistance[40]
Living alone[40]
Social environment[52, 55]
Suitable Housing[50]
Transportation[50, 52]
Wheelchair factors[38, 42, 46, 54, 63, 64, 66]
Accessibility Home, Living Spaces[55, 65]
Driving a Modified Vehicle [41]

Accessibility (built environment, transit and work)[36, 42, 49–52, 
54, 65, 66]
Climate[55]
Environmental Characteristics[53]
Societal Attitudes (incl. Stigma)[50, 53, 54, 66]

Personal Factors Finances[49, 50, 55, 63]
Level of Education[16, 40, 46, 63]
Loss of Identity[53]
Marital Status[37, 63]
Personality[52]
Physical Health Status[46, 49]
Tobacco Use[16]
Wheelchair factors - satisfaction[64]
Alcohol Use[16]

Age[38, 46, 48, 58]
# Comorbidities[54, 65]
Race[63]
Sex[16, 37, 38, 46]
Years since injury[38, 63]
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