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ABSTRACT 
 

People with spinal cord injuries use wheelchairs to 
participate in different roles and activities; however, the 
relationship between wheelchair breakdowns and social 
participation has yet to be explored. With this study, we aim 
to further understand this relationship. A sample of 178 
wheelchair users was recruited as part of a larger study and 
asked about breakdowns in the previous six months. They 
also completed PROMIS questionnaires examining social 
participation. There were no significant relationships 
between wheelchair breakdowns and social participation for 
this sample. Nevertheless, wheelchair breakdowns are a 
prevalent issue and negative consequences are frequently 
reported. Further research is needed to understand how 
wheelchair breakdowns impact social participation of 
wheelchair users as well as other quality of life factors. 

 
BACKGROUND 

 
According to the World Health Organization, 15% 

of the world population has a disability and 1% needs a 
wheelchair (World Health Organization, 2008b). In the 
United States, it is estimated that there are 3.6 million adults 
who use a wheelchair (Brault, 2012). Social participation is 
a fundamental right of every human being (Layton & Steel, 
2015), and access to a proper wheelchair is the first step in 
accomplishing this for many individuals who cannot 
ambulate independently (Chen et al., 2011; United Nations, 
2006; World Health Organization, 2008a). For wheelchair 
users, multiple factors are associated with community and 
social participation, including wheelchair skills, comfort, 
and durability (Smith, Sakakibara, & Miller, 2014).  

Wheelchair breakdowns have negative 
consequences, such as leaving users injured or stranded 
(Chen et al., 2011), reducing mobility (Worobey, Oyster, 
Nemunaitis, Cooper, & Boninger, 2012), and decreasing 
quality of life (Bourret, Bernick, Cott, & Kontos, 2002). 
Based on this evidence, it seems logical that wheelchair 
breakdowns would be associated with social participation. 

Breakdowns and repairs are common for 
wheelchair users. According to Worobey	et al, 52.6% of 
wheelchair users completed repairs in a six-month period. 
This number has been increasing over time (McClure et al., 
2009; Worobey et al., 2012), and 32.3% of wheelchair users 
experienced at least one adverse consequence as a result of 
the associated breakdown (Worobey et al., 2012).  

The topic of wheelchair breakdowns and their 
consequences is increasingly represented in research; 
nevertheless, to our knowledge, the relationship between 
wheelchair breakdowns and social participation has not been 
studied. There are two possible relationships between these 
two issues. Due to an increase in the use of wheelchairs, a 
higher social participation could be tied to more 
breakdowns. On the other hand, an increase of breakdowns 
could lead to a lower social participation, because users 
would prefer not to be active in the community if they 
cannot rely on their wheelchairs. The relationship between 
breakdowns and social participation was more broadly 
explored rather than hypothesizing if the relationship is in a 
certain direction. 

 
METHODS 

 
Subjects and Testing Setup  

A multi-center descriptive study was conducted 
based on cross-sectional data. Participants were recruited 
from four Model System Centers for Spinal Cord Injury as 
part of a larger study on the impact of a wheelchair skills or 
maintenance training programs.  

Approval of the Institutional Review Board was 
obtained prior to the start of the study. After informed 
consent was obtained, participants answered a demographics 
questionnaire that asked about breakdowns and need for 
repairs in the previous six months on each part of the 
wheelchair, as well as general information such as age, 
gender, and level of injury. 15 wheelchair components, 11 
of which were relevant to both manual and power 
wheelchair users and four additional that were relevant to 
only power wheelchair users (see table 2) were specifically 
addressed. Participants were also asked to state if there was 



a consequence due to that breakdown, and if a repair was 
attempted or completed. 

PROMIS instruments on ability to participate in 
social roles, satisfaction with participation in roles and 
activities, and social isolation were also collected (PROMIS, 
2014a, 2014b, 2015a). These instruments are part of the 
social health domain framework and are a computerized 
adaptive test in which participant responses guide the 
system’s choice of subsequent items (PROMIS, 2015b).  
 
Data Processing 

From the sample of 178 subjects, three were 
excluded from the analysis due to missing data. The level of 
SCI was divided into quadriplegia and paraplegia (Maynard 
et al., 1997). The number of breakdowns was dichotomized 
to breakdown or no breakdown. Statistical tests were done 
using SPSS version 22, and the level of significance was set 
at 0.05. A logistic regression with social participation, 
ability to participate, and social isolation, as independent 
variables and the dichotomous variable of breakdown as the 
dependent variable was used. 

 
RESULTS 

 
Data from a total of 175 wheelchair users were 

analyzed. The mean age of the participants was 45.5 
± 14.1. Table 1 contains the demographic characteristics of 
the participants. For this sample, 74.3% (n=130) reported a 
breakdown in the last 6 months and 64% completed a repair 
in the same period of time, suggesting 10% of the 
wheelchairs breakdowns were unrepaired.  

 
Table 1: Demographic characteristics of the participants 

 

No. (%) of 
Subjects  

No. of 
Missing 
Subjects  

Gender 
Male 128 (73.1) 0 

Female 47 (26.9) 
Type of wheelchair used 

Manual wheelchair  94 (53.7) 
0 Power wheelchair 79 (45.1) 

Power assist wheelchair  2 (1.1) 
Level of injury 

 Paraplegia 92 (52.6) 8 
Tetraplegia  75 (42.6) 

Occupational status  
Working  35 (20.0) 

0 

Homemaker 1 (0.6) 
Retired 26 (14.9) 
Student 14 (8.0) 

Unemployed 57 (32.6) 
Other 42 (24.0) 

The mean number of breakdowns in the last six 
months was 3.2± 4.1. Table 2 shows the frequency and 
percentage of breakdowns for each part of the wheelchair. 
21.5% of the users reported an adverse event after a 
breakdown. For this sample, power wheelchair users 
experience more breakdowns than manual wheelchair users 
(p= 0.003). 

The mean for the PROMIS questionnaires was the 
following: Ability to participate 50.8±8.2. Satisfaction with 
participation in social roles 50.3±8.5. Social isolation 46.73 
± 8.07.  

The regression analysis did not yield significant 
results. There was no relationship between breakdowns and 
social participation, and none of the independent variables 
predicted the dependent variable (p=0.489). 

 
DISCUSSION 

 
While PROMIS questionnaires focus on the 

challenges the user experiences when performing regular 
activities at home and work, and engaging in social 
relationships, there are factors that may be related to 
wheelchair breakdowns that are not reported with these 
questionnaires such as the quality and reliability of the 
wheelchair, the level of activity as it relates to distance 
traveled, the weather conditions and terrain where it was 
used, and the maintenance performed (Toro, Garcia, Ojeda, 
Dausey, & Pearlman, 2012).  

The results of the PROMIS questionnaires for this 
sample are similar to the results for the general population 
(PROMIS Health Organization and PROMIS Cooperative 
Group, 2011). 

This study shows a breakdown incidence of 74.3% 
and a mean of 3.2 breakdowns in a period of six months 
with 21.5% users experiencing consequences. The most 
frequent causes of wheelchair breakdowns were due to worn 
out tires or tubes (17.1%) and loose positioning supports 
(16.4%). This information is especially relevant so that users 
can regularly inspect these components.  

The data on this study supports previous research 
stating that power wheelchair experience more breakdowns 
than manual wheelchair users (Gaal, Rebholtz, Hotchkiss, & 
Pfaelzer, 1997). 

The results of this study indicate that 64% of 
wheelchair users completed repairs in the last six months; 
previous studies have reported this number to be between 
26% and 44.8%. (Fitzgerald et al., 2005; Mcclure et al., 
2009) Although the questions asked in this study were 
slightly different than in these previous studies, it does 
suggest a possible increase in the repair rate of wheelchairs 
over time, which is concerning for the safety and quality of 
life of wheelchair users. 

 
 
 
 



Table 2: Frequency and percentage of breakdowns. 

 
Even though no relationship between social 

participation and wheelchair breakdowns was found, it is 
clear that breakdowns and adverse events have an impact on 
wheelchair users (Chen et al., 2011; Kirby, Ackroyd-Stolarz, 
Brown, Kirkland, & MacLeod, 1994). Thus, the PROMIS 
questionnaires for the social health domain may not be 
sensitive to this relationship, and a different indicator or a 
data collection approach more targeted at the consequences 
of the breakdown on participation may need to be used or 
developed.  

 
Future Work 

Social participation is a central concept in 
rehabilitation, and while extremely important for everyone, 
it is even more so for wheelchair users (Baum, 2011). 
Further research is needed in order to understand the causes 
of wheelchair breakdowns and its relationship to social 
participation. This may include developing more sensitive 
objective and subjective instruments that can capture the 
activity level of the user and the consequences of a 
breakdown on social participation.  

 
 

Limitations 
The sample was recruited as part of a larger study 

on wheelchair training on skills and maintenance; thus, it is 
possible that this sample was biased. It may have been more 
likely for individuals with wheelchair breakdowns to 
participate in this study when compared with individuals 
who had never experienced a breakdown on their 
wheelchairs. 

Users were not asked if they were performing 
routine maintenance; they were only asked about repairs to 
specific problems of their wheelchairs, which could impact 
the breakdown rate. The inspection of the wheelchair and 
some basic maintenance activities such as filling the tires 
with air can improve the performance of the wheelchair and 
affect the number of breakdowns. 

 
CONCLUSIONS 

 
For this sample of the population, no relationship 

was found between social participation and whether a 
wheelchair breakdown occurred. This study did reveal, 
however, that wheelchair breakdowns are common among 
wheelchair users and highlights the need for an intervention 
to reduce breakdowns, such as regular maintenance or more 
reliable wheelchairs. 
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