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Abstract—Service dogs help people with mobility impair-
ments. They are trained to perform a variety of tasks, such as 
opening doors, retrieving the telephone, picking up objects, and 
pulling manual wheelchairs (MWCs). More specifically, using 
the traction provided by the service dog has physical benefits 
because MWC users can operate their MWCs with less effort. 
The objective of this study was to document the effect of a ser-
vice dog on MWC mobility and user shoulder pain, social par-
ticipation, and quality of life. Eleven MWC users with spinal 
cord injury were assessed before and after training with a ser-
vice dog and 7 mo later. Based on a standardized protocol, all 
study participants learned how to use the service dog safely and 
how to move around efficiently in different environments and 
under different conditions. Results showed that using a service 
dog increased the distance covered by the MWC users and also 
significantly decreased shoulder pain and intensity of effort. 
Using the service dog also produced slight but significant 
improvements in MWC user skills and social participation and 
may indicate a trend for improvement in quality of life. More 
extensive research is needed to precisely identify the effect of 
service dogs on the long-term management of MWC use.

Key words: assistive device, manual wheelchair, mobility, 
quality of life, rehabilitation, service dog, shoulder pain, social 
participation, spinal cord injury, wheelchair skills.

INTRODUCTION

In North America, the number of wheelchair users has 
grown faster than the growth of the total population. In 
2003, about 2 million Americans used a wheelchair com-
pared with 1.5 million in 1992 [1]. Wheelchairs provide a 
valuable method of mobility for individuals whose locomo-
tion is compromised by physical disability. The use of man-
ual wheelchairs (MWCs) is physically demanding and 
sometimes impossible in certain environments [2]. Further-
more, excessive use of the upper limbs to propel the MWC 
and during transfers from one surface to another can have 
negative consequences: early degenerative problems in 
scapulohumeral joints, tearing of the rotator cuff, carpal 

Abbreviations: 12-MWT = 12-minute walk test, ADL = activity 
of daily living, DCP = Disability Creation Process, ICC = intra-
class correlation coefficient, LIFE-H = Assessment of Life Habits, 
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Reintegration to Normal Living Index, WST = Wheelchair Skills 
Test, WUSPI = Wheelchair User’s Shoulder Pain Index.
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tunnel syndrome, and chronic pain in the shoulder. In fact, 
between 30 and 73 percent of MWC users report shoulder 
pain [3–4]. These consequences can lead to a reduction in 
propulsion capacity over the short term and lower quality of 
life in the long term [5]. Addressing this reduction in capac-
ity and quality of life remains a challenge for rehabilitation 
professionals and innovative assistive-device providers.

To address the excessive use of the upper limbs to pro-
pel the MWC, service dogs have been used to assist indi-
viduals who have a disability other than blindness [6]. 
These service dogs help to achieve an optimal level of func-
tional independence in activities of daily living (ADLs). 
Hanebrick and Dillon found that service dogs compensate 
for a lack of physical function both at home and in the com-
munity [7]. Tasks for which service dogs are trained include 
self-care ADLs such as dressing, transferring to and from 
the MWC, retrieving the telephone, opening doors, picking 
up objects like keys, facilitating social relationships, and 
pulling the MWC [8].

The concept of service dogs helping people with 
mobility impairments has been advocated since 1975 [6]. 
Because the MIRA Foundation (www.mira.ca) is the only 
accredited guide dog and service dog training center in 
Québec (Canada), we arranged for the MIRA Foundation 
to lead this study. For the past 18 yr, the MIRA Foundation 
has been prescribing service dogs to approximately 70
wheelchair users per year, mainly in Québec but also in the 
rest of Canada. Since 1992, more than 1,000 service dogs 
have been assigned by the MIRA Foundation, and currently 
about 400 service dogs are in use by wheelchair users [9].

Despite the increasing use of service dogs, little in the 
literature concerns their effect on wheelchair users. In a 
recent systematic review, we identified only 12 articles 
evaluating social, participation, functional, and psycho-
logical outcomes [10]. In another systematic review,
Sachs-Ericsson et al. showed that service dogs improved 
body functioning, activities, participation, and contextual 
factors [6]. Also, children with disabilities who use wheel-
chairs and are partnered with service dogs received more 
frequent social acknowledgments (e.g., friendly glances, 
smiles, conversations) than when no service dog was pres-
ent [11]. Eddy et al. found that service dogs enhanced 
social interaction and reduced the tendency of nondisabled 
people to ignore or avoid persons with disabilities [12]. 
Camp also showed that handling a trained service dog 
could increase the development of personal capabilities, 
such as being consistent, giving praise, and showing emo-
tion [8]. In fact, trained service dogs were highly beneficial 
in terms of nine different variables: psychological well-

being, self-esteem, internal locus of control, community 
integration, school attendance, part-time work status, mari-
tal status, living arrangements, and number of biweekly 
paid and unpaid assistance hours [13].

Service dogs also have an economic effect. They are 
potentially cost-effective components of independent liv-
ing for people with physical disabilities. Allen and Blasco-
vich demonstrated that they decreased the need for 
approximately 60 biweekly paid assistance hours [13]. 
However, according to Sachs-Ericsson et al.’s literature 
review, the authenticity of this latest study has been chal-
lenged repeatedly. Reasons for the controversy include the 
absence of some important methodological details, stun-
ning response rate, and magnitude of effect sizes [14–17].*

A more recent study noted that the vast majority of service 
dog owners reported that their canine companion had a 
major positive effect on their lives and that it helped 
reduce hours of paid assistance [18]. In 2010, using a sur-
vey data collection strategy, Shintani et al. compared the 
health-related quality of life of 10 service dog owners with 
physical disabilities, not necessarily wheelchair users, who 
received a service dog with a control group of individuals 
who did not have a canine companion [19]. They con-
cluded that service dogs can have positive functional and 
mental effects [19]. Finally, in a large cross-sectional study 
(n = 76 with and n = 76 without service dogs) that exam-
ined whether partnering with service dogs influenced 
psychosocial well-being and community participation of 
adult individuals using wheelchairs or scooters, Collins et 
al. showed that only select individuals (e.g., individuals 
with progressive disabilities or depressive symptoms) may 
experience psychosocial benefits from partnering with ser-
vice dogs [20]. It is unclear whether these benefits might 
also be derived from companion dogs [20].

Potentially, service dogs can be used to prevent exces-
sive use of the upper limbs and facilitate the achievement 
of certain lifestyles, helping to overcome environmental 
obstacles. With this in mind, it is relevant to assess the 
effectiveness of service dogs for daily mobility. However, 
while some studies found a positive relationship between 
having a service dog and socio/psychological outcome 
measures, only a few examined physical aspects (wheel-
chair mobility, shoulder pain, etc.). Therefore, the aim of 

*Eames E, Eames T. Team talk: Where have all the doggies gone? Off 
Lead. 1998:8–10.
Eames E, Eames T. Where have all the trainers gone? American Pet 
Dog Trainers. 1998 Jul/Aug 9.
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this study was to document the effect of a service dog on 
MWC mobility and user shoulder pain, social participa-
tion, and quality of life.

METHODS

Study Design
We used a longitudinal interventional study design 

for this pilot study, in which we assessed participants 
three times: before obtaining a service dog and beginning 
the training process (T1), after the 19 d training period 
(T2), and 7 mo after the training process (T3). Results 
from the Sachs-Ericsson et al. study demonstrated that a 
7 mo period should represent the highest efficiency 
within the partner/dog team [6].

Sample
We recruited all participants between August 2007 

and August 2008 from the MIRA Foundation’s waiting 
list for service dogs. To be included, participants had to 
(1) be 18 yr old, (2) be diagnosed with a traumatic or 
nontraumatic spinal cord injury, (3) have completed their 
rehabilitation, (4) have used a MWC for more than 4 h/d 
for at least 6 mo, and (5) have never owned a service dog. 
We limited the sample to people with spinal cord injury 
to ensure a stable condition during the research project.

The recruitment started following the acceptance of 
the study by the Research Ethics Committee of the
Research Centre on Aging. Once the MIRA Foundation 
approved a potential candidate to receive a service dog, 
the director of services from the MIRA Foundation made 
a first call to the potential participant to briefly discuss 
the study and request authorization to transfer contact 
information (name and telephone number) to the first 
author. Mr. Hubert then contacted the potential candidate, 
gave more information about the study, and asked
whether he or she was interested in participating. If the 
potential participant was interested, he or she was asked 
to come to the MIRA Foundation center 1 d before the 
training session to read and sign the consent form.

Independent Variable: Service Dogs
After 1 yr of socialization in a foster family, service 

dogs are trained for an average of 5 mo by MIRA Founda-
tion staff to perform a variety of tasks, mainly opening 
doors, retrieving the telephone, picking up objects such as 
keys, and pulling MWCs. To be selected to be paired with 

an applicant, specialized trainers observe, in several situa-
tions, the behavior of a dog under consideration for that 
applicant. Thereafter, the participants had a 19 d training 
period with their dog at the MIRA Foundation center. 
During this training period based on a standardized proce-
dure developed by the MIRA Foundation over the years 
specifically for service dogs, all participants learned how 
to use the service dog safely and efficiently to move 
around in different environments and under different con-
ditions. All service dogs work for about 7 yr before being 
retired. Furthermore, during a service dog’s lifetime, the 
MIRA Foundation takes care of their medical condition 
and health (e.g., musculoskeletal conditions).

For the purpose of this study, we worked with the 
MIRA Foundation’s professional trainers to develop a test 
to evaluate the working skills of the service dog (Abilities 
Test for Assistance Dog, available from Dr. Tousignant). 
The objective of this test was to assess the service dog’s 
skill level in order to determine changes in the service 
dog’s assistance work before and after being paired with a 
partner. The partner gives the command to the service dog 
according to the method taught by the MIRA Foundation 
and the service dog’s response is rated as “success” or 
“fail.” An immediate success is scored as 1 point, a failure 
as 0 points, and a “less clear” response as 0.5 points. The 
sum of the scores on each item gives the overall score, 
which is then expressed as the service dog’s skill percent-
age. A service dog that responds to all the commands 
learned gets a score approaching the maximum score of 
100 percent and is therefore ideal; a service dog that does 
not respond to the commands required to be of assistance 
gets a score approaching 0 percent. However, the psycho-
metric properties of this test have not been established. 
The MIRA Foundation training staff evaluated each ser-
vice dog’s working skills in order to control for the ser-
vice dog’s performance throughout the study.

Dependent Variables
Dependent variables are presented based on the Dis-

ability Creation Process (DCP) models comprising per-
sonal factors, life habits, and environmental factors [21]. 
The DCP is an explicative model of the causes and con-
sequences of disease, trauma, and other disruptions to a 
person’s integrity and development.

We assessed shoulder pain with the Wheelchair User’s 
Shoulder Pain Index (WUSPI) [22]. This consists of 15 
items assessing pain during transfers, self-care, wheelchair 
mobility, and general activities on a 10 cm visual analog 
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scale. The anchors for the items range from 0 (no pain) to 
10 (worst pain ever experienced), and total scores range 
from 0 to 150. The English version of the WUSPI has 
good test-retest reliability (intraclass correlation coeffi-
cient [ICC] = 0.99) and high levels of internal consistency 
[22]. It was translated into French by researchers involved 
in the present study and professional translators using the 
back-translation method [23–24].

We measured social participation using the abbrevi-
ated version (version 3.1) of the Assessment of Life Habits 
(LIFE-H) questionnaire. This includes 77 items from the 
LIFE-H and covers 12 categories of life habits as defined 
by the DCP model [21]. We used a French version of this 
questionnaire. A total score is calculated on a normalized 
scale from 0 to 9 (the higher the score, the greater the per-
son’s participation and satisfaction with his or her life hab-
its), using the average scores for items applicable to the 
person’s living situation. The LIFE-H, which is often used 
in clinical and research settings, was developed initially in 
French and validated for people with spinal cord injury in 
the 1990s [25]. The ICC for the overall score on the LIFE-
H showed good test-retest reliability (ICC = 0.83). Internal 
consistency among the 12 lifestyle categories and total 
score was very high (Cronbach α = 0.90) [26].

We estimated perceived quality of life using the Qual-
ity of Life Index (QLI) [27]. The QLI consists of two parts: 
the first measures satisfaction with 37 aspects of life and 
the second measures the importance of those same aspects. 
The results are interpreted in four dimensions: (1) health 
and functioning, (2) social and economic status, (3) psycho-
logical and spiritual aspects, and (4) family. The procedure 
for calculating the elements yields a score representing 
overall quality of life on a scale of 0 to 30. The higher the 
score, the greater the satisfaction with the aspects of life. 
We observed a strong correlation between the QLI’s over-
all score and subdimensions (r > 0.90, except for family 
size: r > 0.60). Because of a very high variance explained 
by the overall score and these subdimensions, we only 
used the overall score to interpret the quality of life results 
in our study. Researchers involved in this study and 
professional translators translated the English version 
into French using the back-translation method [23–24]. 
However, study researchers did not validate the French 
version.

The Reintegration to Normal Living Index (RNLI) is 
a self-administered outcome measure that assesses the 
degree to which individuals who have experienced trau-
matic or incapacitating illness achieve reintegration into 

normal social activities [28]. The version we used con-
sisted of a scale of 11 items assessing personal satisfac-
tion with ADLs [29]. The concepts measured with the 
RNLI include mobility, personal care, ADLs, leisure, and 
social roles. Each item is rated on a three-level scale from 
0 to 2 for a maximum score of 22. The lower the score, 
the better the patient’s perceived reintegration. The meth-
odological properties of this instrument are very good to 
excellent (internal consistency: Cronbach α = 0.90; test-
retest reliability: r = 0.83) [29].

We evaluated MWC skills using three variables: MWC 
skills, endurance, and intensity of effort. We evaluated 
MWC skills with version 3.2 of the Wheelchair Skills Test 
(WST). The WST is a clinical and research outcome mea-
sure of an MWC user’s ability to perform skills safely [30]. 
Using an obstacle course, the WST quantifies 57 skills 
required by a person using an MWC [31] and generates a 
maximum score of 100 percent. We used the French-
Canadian version of the WST. Its methodological proper-
ties vary from good to excellent. For the test-retest, intra-
rater and interrater reliabilities of the WST English
version 2.4 and the ICCs for the total scores were 0.90, 
0.96, and 0.97, respectively [30]. Similar values were 
obtained for the French-Canadian version 3.2 [32–33].

We measured endurance by the distance covered
with the MWC in an adapted version of the 12-minute 
walk test (12-MWT) [34] for MWC users. This modified 
test measures the distance in meters that the participant 
can propel his or her MWC quickly on a flat, hard surface 
in 12 min. Some studies have demonstrated that both the 
12-MWT and 6-minute walk test have good method-
ological properties [35–37]. However, no study has veri-
fied the reliability and validity for the MWC version. 
Members of the team translated verbal commands regard-
ing the use of the MWC version of the 12-MWT into 
French.

We measured intensity of effort with the Borg Scale 
[38]. This 10-point scale is a simple method of rating per-
ceived exertion that can be used to gauge a person’s self-
perceived level of intensity in an assessment exercise. A 
score of 0 means “no effort at all,” while a score of 10 
means “very, very hard.” Borg’s scale has been shown to 
be a valid measure of exercise intensity (r = 0.80–0.90) 
[39]. We used a validated French version of the question-
naire, with similar measurement properties of the English 
version, for the present study [40].
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Data Collection Procedures
We administered all assessment tools using question-

naires in face-to-face interviews with each participant. 
Once the participant was included in the study, he or she 
was immediately scheduled for the T1 assessment. The 
session started with completion of the written question-
naires, followed by the physical tests. The order of the 
tests was predetermined and the same for all participants. 
Table 1 shows the measurement times of the variables in 
the order they were collected. Shoulder pain was the only 
variable we measured at T2 because it was the only one 
in which a potential change was possible. Other variables 
need a longer period than the 19 d of training with the 
service dog. The senior investigators (Drs. Tousignant, 
Corriveau, and Routhier) trained the tester (Mr. Hubert) 
prior to data collection.

Data Analysis
We described the demographic variables for all par-

ticipants using the usual descriptive statistics. We exam-
ined the effect of the service dogs on the outcome 
measures using nonparametric Wilcoxon signed rank 
tests because of the small sample size (n = 11), with the 
significance level set at 0.05. We performed all of these 
analyses with SPSS version 15.0 (IBM Corporation; 
Armonk, New York).

RESULTS

Subject Characteristics
We recruited 3 women and 10 men for the study. The 

average age was 32.7 ± 12.8 yr (mean ± standard devia-

tion). Five had traumatic paraplegia, five had traumatic 
quadriplegia, and three had low level spina bifida. On 
average, they had used their MWCs for 6.9 ± 7.5 yr, and 
the time since onset of their mobility disability was 9.0 ± 
12.3 yr. They were all Caucasian, and 39 percent (n = 5) 
were married. Of the participants, 15 percent (n = 2) were 
gainfully employed, 46 percent (n = 6) were retired, and 
39 percent (n = 5) were in school. Two participants did 
not complete the T3 assessment because they had to 
change their service dog because of behavioral problems. 
Thus, we included 11 participants in the analyses.

Working Skills of Service Dogs
The service dogs’ working skills did not change statis-

tically during the training period and after 7 mo of work, as 
demonstrated by the Abilities Test for Assistance Dog at 
T1 and T3, T1 and T2, and T2 and T3 (p > 0.05) (Table 2).

Effect of Service Dogs
All of the dependent variables showed an improve-

ment after 7 mo of using the service dog’s assistance (T3) 
compared with baseline (T1) (Tables 2–3). Shoulder pain 
was the only outcome variable we assessed at three dif-
ferent times. We reported no change between T1 and T2, 
but the pain decreased significantly after 7 mo of using 
the service dog (p = 0.01). Social participation and the 
ability to return to normal life improved after 7 mo of 
using the service dog (T3) compared with baseline (T1). 
However, we found no significant change in quality of 
life (Table 2).

Variable Instrument Measurement Time
Independent

Abilities Test for Assistance Dog T1, T2, T3
Dependent

WUSPI T1, T2, T3
WST (version 3.2) T1 (without dog), T3 (with and without dog)*

Adapted 12-MWT T1 (without dog), T3 (with and without dog)*

Borg Scale T1 (without dog), T3 (with and without dog)*

LIFE-H (version 3.1) T1, T3*

QLI T1, T3*

RNLI T1, T3*

 

Table 1.
Summary of variables, instruments, and measurement times.

Working Skills of Service Dog

Shoulder Pain
Manual Wheelchair Skills
Endurance
Effort
Social Participation
Perception of Quality of Life
Ability to Return to Normal Life

*Not completed at T2 because no potential changes were possible.
12-MWT = 12-minute walk test, LIFE-H = Assessment of Life Habits, QLI = Quality of Life Index, RNLI = Reintegration to Normal Living Index, T1 = before 
obtaining service dog, T2 = after 19 d training period, T3 = 7 mo follow-up, WST = Wheelchair Skills Test, WUSPI = Wheelchair User’s Shoulder Pain Index.
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Variable
Measurement

Time
Mean ± SD

T1–T2
(p-value)

T2–T3
(p-value)

T1–T3
(p-value)

Abilities Test for Assistance Dog (%) T1 90.0 ± 4.5 0.09 0.08 0.28
T2 92.4 ± 4.5
T3 87.7 ± 7.2

Shoulder Pain/150 T1 65.7 ± 31.7 0.11 0.003* 0.003*

T2 70.1 ± 39.2
T3 45.5 ± 29.7

Social Participation of People with Disabilities/9 T1 7.9 ± 1.0 — — 0.05†

T2 8.4 ± 1.0
T3 22.7 ± 4.4

Quality of Life/30 T1 24.1 ± 3.0 — — 0.05
T2 5.7 ± 3.4
T3 2.5 ± 2.4

Ability to Return to Normal Life/22 T1 90.0 ± 4.5 — — 0.02†

T2 92.4 ± 4.5
T3 87.7 ± 7.2

For the three outcomes measured with and without 
the service dog’s assistance at T3 (MWC skills, endur-
ance, and effort), the difference between T3 and T1 was 
greater with the service dog’s assistance. However,
endurance was lower and effort was greater at T3 than at 
T1 when not using the service dog (Table 3).

DISCUSSION

Using an MWC is one of the first alternatives for indi-
viduals whose locomotion is compromised by physical 
impairment. This study demonstrated that MWC users 
with spinal cord injury living with a service dog improved 
MWC mobility, slightly in terms of MWC skills but sub-
stantially in terms of distance covered and intensity of 
effort to achieve it. Given the slight but significant
improvements in our measures of social participation, this 
pilot study suggests that service dogs may be viewed as 
an environmental facilitator that improves interaction 
between the individual and his or her environment, 
thereby helping to achieve a better lifestyle, which is in 
agreement with previous studies identified in a literature 
review [6].

During the study, we limited the risk of error from sev-
eral external factors that could have affected the results. 
Indeed, no participant (1) changed to a different wheel-
chair, (2) had physiotherapy treatment, (3) moved to 
another area, (4) changed activity patterns, or (5) changed 
professional status.

Variable
Measurement

Time
Mean ± SD

T1–T3
(p-value)*

T1–T3
(p-value)†

Wheelchair 
Skills (%)

T1 87.6 ± 7.9 0.04‡ 0.24
T3* 91.3 ± 7.9
T3† 88.8 ± 8.7

Endurance
(m)

T1 1,293 ± 370 0.01‡ 0.05
T3* 1,834 ± 564
T3† 1,202 ± 405

Effort/10 T1 5.1 ± 1.8 0.003§ 0.05‡

T3* 1.3 ± 0.8
T3† 6.7 ± 2.5

Table 2.
Differences in variables over time.

Note: Wilcoxon signed rank test was used to determine p-value.
*Statistically significant: p < 0.005.
†Statistically significant: p < 0.05.
SD = standard deviation, T1 = before obtaining service dog, T2 = after 19 d training period, T3 = 7 mo follow-up.

Table 3.
Differences in variables over time.

Note: Wilcoxon signed rank test was used to determine the p-value.
*With dog’s assistance.
†Without dog’s assistance
‡Statistically significant: p < 0.05.
§Statistically significant: p < 0.005.
SD = standard deviation, T1 = before obtaining service dog, T2 = after 19 d 
training period, T3 = 7 mo follow-up.
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We found that the work of the service dog decreased 
the intensity of effort needed to propel the MWC, which 
seemed to reduce shoulder pain and perhaps preserve inte-
gration of the shoulder. To our knowledge, this is the first 
study to specifically assess the use of a service dog as an 
assistive device to decrease shoulder pain. This help is very 
important because 32 to 100 percent of MWC users experi-
ence major shoulder problems, which increase with time 
[41]. It has been found that the frequency and intensity of 
pain are correlated with duration of MWC use [42]. It is 
therefore critical that rehabilitation professionals educate 
individuals with mobility disabilities to prevent further 
problems and explain the potential benefits of service dogs.

As shown in this study, service dogs tend to influence 
MWC mobility and consequently have a positive effect on 
overall social participation. Service dogs seem to espe-
cially help in skills requiring strength (e.g., rolling up a 
ramp, rolling over a 13 cm-high obstacle, rolling on a sur-
face with resistance, negotiating a 15 cm-high curb) or 
endurance (e.g., propelling the MWC for several minutes). 
However, in certain skills, the service dog can be an obsta-
cle (e.g., opening and closing doors). Our observations are 
fairly similar to those reported by Routhier et al. [43].

Furthermore, the results showed that endurance
decreased and effort increased from T1 to T3 when not 
using the service dogs. This should be explained by the 
fact that participants did not have to work as hard to be 
mobile and thus lost some degree of “fitness.” This is not 
necessarily a bad thing since it was in conjunction with 
the reduction in shoulder pain. This pilot study showed 
that service dogs are important in increasing mobility in 
MWC users. Although there was no significant change in 
quality of life in this small pilot study (p = 0.05), it might 
be found to be significant in a larger study sample.

Because the main objective of using service dogs is 
to improve general quality of life, the results of this study 
are not statistically significant but seem to show a ten-
dency toward a positive effect. This is congruent with the 
positive effect of the support provided by the service dog. 
Indeed, the results showed that some components of the 
LIFE-H, such as items related to rolling on uneven and 
slippery surfaces (e.g., snow), housing (e.g., entering and 
exiting residence), interpersonal relationships (e.g.,
maintaining social relationships with peers, neighbors, 
and colleagues), and the community (e.g., going to com-
munity institutions and entering and getting around in 
stores), are improved after 7 mo of using a service dog. 
One of the major strengths of this study was that we paid 

particular attention to controlling the independent vari-
able. The working capacity of the service dogs to perform 
the tasks for which they were trained was stable between 
T1 and T3. The service dogs’ working skills fluctuated 
during the research project, which is not surprising. The 
score was a little better just after the service dog had fin-
ished the training (T1) than 7 mo later (T3), when the 
partner did not regularly perform all of the tasks the dog 
was trained for. However, the difference was not signifi-
cant over time (p > 0.05).

It would be interesting to consider the service dog 
more specifically when assessing specific individual 
MWC skills. The skills included in the WST are represen-
tative of the range of skills that MWC users may need to 
regularly perform, varying from the most basic to the very 
difficult (e.g., ascend or descend a 7.5 incline, go through 
a hinged door in both directions, go over a 15 cm pothole, 
and rolling on gravel). Even if the WST is generally per-
formed in a laboratory setting, the tasks mimic those an 
MWC user needs to develop in daily living. Since the 
WST evaluates each skill separately, without any link to 
the person’s ADLs, this does not demonstrate the full 
potential of the service dog. In the WST, the obstacles 
make sense only to the human partner. The WST setup 
(skills individually) does not make sense to the service 
dog. A priori, it does not represent “real life” for the ser-
vice dog. If the service dog was familiar with the obsta-
cles before the assessment, the score would probably be 
different and the difference between T1 and T3 potentially 
greater. Instructions regarding the use of service dogs 
could also be incorporated in the WST, as was already the 
case for a human partner who needed a caregiver to per-
form the skills. Also, perhaps some practice runs would 
help to familiarize the service dog with the testing situa-
tion and would minimized the nonfamiliarization effect.

A selection bias may have affected our results. The par-
ticipants were probably more motivated than other service 
dog partners since they agreed to participate in this research 
project. Furthermore, even if most of the tests used are 
known for their good psychometric properties in their Eng-
lish version, the psychometric properties were not estab-
lished for most of the French versions. In the study, we 
controlled information bias by standardization of the tester 
prior to the assessments. However, even if some of the 
questionnaires were constructed to be self-administered, an 
evaluator administered all the tests and questionnaires as an 
interview. Finally, the sample size was small and all partici-
pants came from only one organization providing service 
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dogs in the province of Québec. Those facts together can 
affect the results because the participants may not repre-
sent all potential MWC users who would meet the inclu-
sion criteria.

Also, the companionship, love, and comfort provided 
by an animal with which one has a bond can significantly 
improve the quality of a person’s life. They cannot be sepa-
rated from the physical tasks performed by the service dog. 
In the present study, it is still difficult to separate the emo-
tional from the physical effect. This interaction could prob-
ably be interpreted as a factor that overestimates the effect 
of the service dog on few outcomes.

CONCLUSIONS

In conclusion, the results of this pilot study demon-
strated that using a service dog significantly decreased 
shoulder pain and the intensity of the effort made, gener-
ated slight improvements in MWC mobility and social 
participation, and may have indicated a trend toward 
improved quality of life and increase of distance covered. 
Since service dogs may be viewed as environmental 
facilitators that improve interaction between the individ-
ual and his or her environment, thereby helping to 
achieve a better lifestyle, this pilot study allowed us to 
establish the need for a larger study. Additional data will 
be needed to verify whether better mobility has a real 
effect on quality of life. More extensive research could 
precisely identify the mid- and long-term effect of ser-
vice dogs on the management of MWC use.

ACKNOWLEDGMENTS

Author Contributions:
Study concept and design: G. Hubert, H. Corriveau, M. Tousignant, 
F. Routhier, N. Champagne.
Acquisition of data: G. Hubert.
Analysis and interpretation of data: G. Hubert, H. Corriveau, 
M. Tousignant, F. Routhier, N. Champagne.
Drafting of manuscript: G. Hubert.
Critical revision of manuscript for important intellectual content: 
H. Corriveau, M. Tousignant, F. Routhier.
Obtained funding: G. Hubert.
Administrative, technical, or material support: H. Corriveau, 
M. Tousignant, F. Routhier, N. Champagne.
Financial Disclosures: The authors have declared that no competing 
interests exist, although Dr. Hubert and Ms. Champagne worked for 
the MIRA Foundation during the data collection period. In terms of the 
incentive pay, Dr. Hubert benefited from the research grant for clinical 

practice (Bourse en milieu de pratique innovation-Fonds de recherché 
du Québec–Société et culture). He did not have a contract with the 
MIRA Foundation for this specific project; however, he did work as a 
consultant for them throughout and after completion of the project.

Funding/Support: This material was based on work supported by a 
Master’s fellowship from le Fond Québécois de la Recherche sur la 
Société et la Culture and the MIRA Foundation, a postdoctoral fellow-
ship from the Institute of Aging of the Canadian Institutes of Health 
Research (Mr. Routhier), and a salary grant from the Fonds de la 
recherche en santé du Québec (Drs. Corriveau and Tousignant).

Institutional Review: This study was approved by the Research Ethics 
Committee of the Research Center on Aging, Health and Social Services 
Centre, Sherbrooke Geriatric University Institute, Sherbrooke, Canada.

Participant Follow-Up: The authors plan to inform participants of 
the publication of this study.

REFERENCES

  1. Steinmetz E. Americans with disabilities, 2002. Washington 
(DC): U.S. Department of Commerce, Economics and Sta-
tistics Administration, U.S. Census Bureau; 2006. p. 70–107.

  2. Giesbrecht EM. Comparing satisfaction with occupational 
performance using a pushrim-activated power-assisted 
wheelchair and a power wheelchair among task-specific 
power wheelchair users [dissertation]. [Winnipeg (Can-
ada)]: School of Medical Rehabilitation, Faculty of Medi-
cine, University of Manitoba; 2006.

  3. Boninger ML, Baldwin M, Cooper RA, Koontz A, Chan L. 
Manual wheelchair pushrim biomechanics and axle posi-
tion. Arch Phys Med Rehabil. 2000;81(5):608–13.
[PMID:10807100]
http://dx.doi.org/10.1016/S0003-9993(00)90043-1

  4. Gerhart KA, Bergstrom E, Charlifue SW, Menter RR, 
Whiteneck GG. Long-term spinal cord injury: functional 
changes over time. Arch Phys Med Rehabil. 1993;74(10): 
1030–34. [PMID:8215852]

  5. Samuelsson KA, Tropp H, Nylander E, Gerdle B. The effect 
of rear-wheel position on seating ergonomics and mobility 
efficiency in wheelchair users with spinal cord injuries: a 
pilot study. J Rehabil Res Dev. 2004;41(1):65–74.
[PMID:15273899]
http://dx.doi.org/10.1682/JRRD.2004.01.0065

  6. Sachs-Ericsson N, Hansen NK, Fitzgerald S. Benefits of assis-
tance dogs: a review. Rehabil Psychol. 2002;47(3):251–77.
http://dx.doi.org/10.1037/0090-5550.47.3.251

  7. Hanebrink S, Dillon D. Service dogs: The ultimate assis-
tive technology. OT Practice. 2000;5(14):16–19.

  8. Camp MM. The use of service dogs as an adaptive strat-
egy: a qualitative study. Am J Occup Ther. 2001;55(5): 
509–17. [PMID:14601810]
http://dx.doi.org/10.5014/ajot.55.5.509

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8215852&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10807100&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10807100&dopt=Abstract
http://dx.doi.org/10.1016/S0003-9993(00)90043-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15273899&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15273899&dopt=Abstract
http://dx.doi.org/10.1682/JRRD.2004.01.0065
http://dx.doi.org/10.1037/0090-5550.47.3.251
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14601810&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14601810&dopt=Abstract
http://dx.doi.org/10.5014/ajot.55.5.509


349

HUBERT et al. Effect of service dogs on manual wheelchair users
  9. MIRA Foundation. Service (assistance) dog for person with 
mobility impairment [Internet]. Sainte-Madeleine (Canada): 
MIRA Foundation Inc; 2013 [cited 2011 Apr 15]. Available 
from: http://mira.ca/en/programs/7/service-dog_26.html

10. Winkle M, Crowe TK, Hendrix I. Service dogs and people 
with physical disabilities partnerships: a systematic review. 
Occup Ther Int. 2012;19(1):54–66. [PMID:21858889]
http://dx.doi.org/10.1002/oti.323

11. Mader B, Hart LA, Bergin B. Social acknowledgements for 
children with disabilities: effects of service dogs. Child 
Dev. 1989;60(6):1529–34. [PMID:2533060]
http://dx.doi.org/10.2307/1130941

12. Eddy J, Hart LA, Boltz RP. The effects of service dogs on 
social acknowledgments of people in wheelchairs. J Psy-
chol. 1988;122(1):39–45. [PMID:2967371]
http://dx.doi.org/10.1080/00223980.1988.10542941

13. Allen K, Blascovich J. The value of service dogs for people 
with severe ambulatory disabilities. A randomized controlled 
trial. JAMA. 1996;275(13):1001–6. [PMID:8596231]
http://dx.doi.org/10.1001/jama.1996.03530370039028

14. Beck AM. The use of animals to benefit humans: Animal 
assisted therapy. In: Fine AH, editor. Handbook on animal 
assisted therapy. San Diego (CA): Academic Press; 2000. 
p. 21–40.

15. Eames E, Eames T. Economic consequences of partnership 
with service dogs. Disabil Stud Q. 1996;16:19–23.

16. Eames E, Eames T. Additional comments on the reported 
impact of service dogs on the lives of people were severe 
ambulatory difficulties. Disabil Stud Q. 1997;(Winter):22.

17.  Rowan A. Research and practice. Anthrozoos. 1996;9:2–3.
http://dx.doi.org/10.2752/089279396787001617

18. Rintala DH, Matamoros R, Seitz LL. Effects of assistance 
dogs on persons with mobility or hearing impairments: a 
pilot study. J Rehabil Res Dev. 2008;45(4):489–503.
[PMID:18712636]
http://dx.doi.org/10.1682/JRRD.2007.06.0094

19. Shintani M, Senda M, Takayanagi T, Katayama Y, Furu-
sawa K, Okutani T, Kataoka M, Ozaki T. The effect of ser-
vice dogs on the improvement of health-related quality of 
life. Acta Med Okayama. 2010;64(2):109–13.
[PMID:20424665]

20. Collins DM, Fitzgerald SG, Sachs-Ericsson N, Scherer M, 
Cooper RA, Boninger ML. Psychosocial well-being and 
community participation of service dog partners. Disabil 
Rehabil Assist Technol. 2006;1(1–2):41–48.
[PMID:19256166]
http://dx.doi.org/10.1080/09638280500167183

21. Fougeyrollas P, Cloutier R, Bergeron H, Côté J, St-Michel G. 
Classification québécoise: Processus de production du hand-
icap. Québec (Canada): International Network on Disability 
Creation Process; 1998. French.

22. Curtis KA, Roach KE, Applegate EB, Amar T, Benbow 
CS, Genecco TD, Gualano J. Reliability and validity of the 
wheelchair user’s shoulder pain Index (WUSPI). Paraple-
gia. 1995;33(10):595–601. [PMID:8848314]
http://dx.doi.org/10.1038/sc.1995.126

23. Vallerand RJ. [Toward a methodology for the transcultural 
validation of psychological questionnaires: Implications 
for research in the French language]. Can Psychol. 1989; 
30(4):662–80. French. http://dx.doi.org/10.1037/h0079856

24. Hébert R, Bravo G, Voyer L. La traduction d’instrument de 
mesure pour la recherche gérontologique en langue française: 
critères métrologiques et inventaire. Can J Aging. 1994; 
13(3):392–405. French.

25. Noreau L, Nadeau S, Swaine B, Anderson D, Boucher N, 
Beauregard L, Tremblay J. Réadaptation fonctionnelle 
intensive et retour dans la communauté à la suite d'une 
lésion médullaire: Exploitation complémentaire de la base 
de données 1999–2005. Québec (Canada): REPAR; 2008. 
French.

26. Fougeyrollas P, Noreau L, Bergeron H, Cloutier R, Dion 
SA, St-Michel G. Social consequences of long term impair-
ments and disabilities: conceptual approach and assessment 
of handicap. Int J Rehabil Res. 1998;21(2):127–41.
[PMID:9924676]
http://dx.doi.org/10.1097/00004356-199806000-00002

27. Ferrans CE, Powers MJ. Quality of life index: development 
and psychometric properties. ANS Adv Nurs Sci. 1985; 
8(1):15–24. [PMID:3933411]

28. Wood-Dauphinee S, Williams JI. Reintegration to Normal 
Living as a proxy to quality of life. J Chronic Dis. 1987; 
40(6):491–502. [PMID:3597654]
http://dx.doi.org/10.1016/0021-9681(87)90005-1

29. Wood-Dauphinee SL, Opzoomer MA, Williams JI, March-
and B, Spitzer WO. Assessment of global function: The Rein-
tegration to Normal Living Index. Arch Phys Med Rehabil. 
1988;69(8):583–90. [PMID:3408328]

30. Kirby RL, Dupuis DJ, Macphee AH, Coolen AL, Smith C, 
Best KL, Newton AM, Mountain AD, Macleod DA, 
Bonaparte JP. The wheelchair skills test (version 2.4): mea-
surement properties. Arch Phys Med Rehabil. 2004;85(5): 
794–804. [PMID:15129405]
http://dx.doi.org/10.1016/j.apmr.2003.07.007

31. Kirby R. Wheelchair skills program [Internet]. Halifax 
(Canada): Dalhousie University; 2005 [cited 2009]. Avail-
able from:
http://www.wheelchairskillsprogram.ca/eng/index.php

32. Routhier F, Kirby RL, Smith C, Demers L. The wheelchair 
skills program: relevance to the European setting. In: Eiz-
mendi G, Azkoitia JM, Craddock GM, editors. Challenges 
for assistive technology. Amsterdam (the Netherlands): 
IOS Press; 2007. p. 75–79.

http://mira.ca/en/programs/7/service-dog_26.html
http://www.ncbi.nlm.nih.gov/pubmed/21858889
http://www.ncbi.nlm.nih.gov/pubmed/21858889
http://dx.doi.org/10.1002/oti.323
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2533060&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2533060&dopt=Abstract
http://dx.doi.org/10.2307/1130941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2967371&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=2967371&dopt=Abstract
http://dx.doi.org/10.1080/00223980.1988.10542941
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8596231&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8596231&dopt=Abstract
http://dx.doi.org/10.1001/jama.1996.03530370039028
http://dx.doi.org/10.2752/089279396787001617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18712636&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18712636&dopt=Abstract
http://dx.doi.org/10.1682/JRRD.2007.06.0094
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20424665&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19256166&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19256166&dopt=Abstract
http://dx.doi.org/10.1080/09638280500167183
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8848314&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=8848314&dopt=Abstract
http://dx.doi.org/10.1038/sc.1995.126
http://dx.doi.org/10.1037/h0079856
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9924676&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9924676&dopt=Abstract
http://dx.doi.org/10.1097/00004356-199806000-00002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3933411&dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/?term=3597654
http://www.ncbi.nlm.nih.gov/pubmed/?term=3597654
http://dx.doi.org/10.1016/0021-9681(87)90005-1
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3408328&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15129405&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15129405&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2003.07.007
http://www.wheelchairskillsprogram.ca/eng/index.php


350

JRRD, Volume 50, Number 3, 2013
33. Routhier F, Demers L, Kirby R, Pervieux I, Depa M, De 
Serres L, Loiselle F, Dessureault D. Inter-rater and test-
retest reliability of the French-Canadian Wheelchair Skills 
Test (version 3.2): Preliminary findings. Proceedings of the 
RESNA 2007: 30th International Conference on Technol-
ogy and Disability: Research, Design and Practice; 2007 
Jun 15–19; Phoenix, AZ.

34. Butland RJ, Pang J, Gross ER, Woodcock AA, Geddes 
DM. Two-, six-, and 12-minute walking tests in respiratory 
disease. Br Med J (Clin Res Ed). 1982;284(6329):1607–8.
[PMID:6805625]
http://dx.doi.org/10.1136/bmj.284.6329.1607

35. Eng JJ, Dawson AS, Chu KS. Submaximal exercise in per-
sons with stroke: test-retest reliability and concurrent valid-
ity with maximal oxygen consumption. Arch Phys Med 
Rehabil. 2004;85(1):113–18. [PMID:14970978]
http://dx.doi.org/10.1016/S0003-9993(03)00436-2

36. Kosak M, Smith T. Comparison of the 2-, 6-, and 12-minute 
walk tests in patients with stroke. J Rehabil Res Dev. 2005; 
42(1):103–7. [PMID:15742254]
http://dx.doi.org/10.1682/JRRD.2003.11.0171

37. Liu J, Drutz C, Kumar R, McVicar L, Weinberger R, 
Brooks D, Salbach NM. Use of the six-minute walk test 
poststroke: is there a practice effect? Arch Phys Med Reha-
bil. 2008;89(9):1686–92. [PMID:18760152]
http://dx.doi.org/10.1016/j.apmr.2008.02.026

38. Borg G. Borg’s perceived exertion and pain scales. Cham-
paign (IL): Human Kinetics; 1998.

39. Chen MJ, Fan X, Moe ST. Criterion-related validity of the 
Borg ratings of perceived exertion scale in healthy individu-
als: a meta-analysis. J Sports Sci. 2002;20(11):873–99.

[PMID:12430990]
http://dx.doi.org/10.1080/026404102320761787

40. Borg GA. Psychophysical bases of perceived exertion. 
Med Sci Sports Exerc. 1982;14(5):377–81.
[PMID:7154893]

41. Gellman H, Sie I, Waters RL. Late complications of the 
weight-bearing upper extremity in the paraplegic patient. 
Clin Orthop Relat Res. 1988;(233):132–35.
[PMID:3402118]

42. Silfverskiold J, Waters RL. Shoulder pain and functional 
disability in spinal cord injury patients. Clin Orthop Relat 
Res. 1991;(272):141–45. [PMID:1934724]

43. Routhier F, Kirby RL, Demers L, Loiselle F, Pervieux I, 
Hubert G, Champagne N. Can a service dog improve 
wheelchair skills? A case report. Proceedings of the 
RESNA 2007 Conference; 2007 Jun 15–19; Phoenix, AZ.

Submitted for publication July 13, 2011. Accepted in 
revised form August 2, 2012.

This article and any supplementary material should be 
cited as follows:
Hubert G, Tousignant M, Routhier F, Corriveau H, Cham-
pagne N. Effect of service dogs on manual wheelchair 
users with spinal cord injury: A pilot study. J Rehabil Res 
Dev. 2013;50(3):341–50.
http://dx.doi.org/10.1682/JRRD.2011.07.0124

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6805625&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=6805625&dopt=Abstract
http://dx.doi.org/10.1136/bmj.284.6329.1607
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14970978&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14970978&dopt=Abstract
http://dx.doi.org/10.1016/S0003-9993(03)00436-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15742254&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15742254&dopt=Abstract
http://dx.doi.org/10.1682/JRRD.2003.11.0171
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18760152&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18760152&dopt=Abstract
http://dx.doi.org/10.1016/j.apmr.2008.02.026
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12430990&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12430990&dopt=Abstract
http://dx.doi.org/10.1080/026404102320761787
http://www.ncbi.nlm.nih.gov/pubmed/7154893
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3402118&dopt=Abstract
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=1934724&dopt=Abstract

	Effect of service dogs on manual wheelchair users with spinal cord injury: A pilot study
	Geoffroy Hubert, MSc;1–2 Michel Tousignant, PT, PhD;1* François Routhier, PEng, PhD;3 Hélène Corriveau, PT, PhD;1 Noël Champagne, ED, MA Psy2
	1Research Centre on Aging, University Institute of Geriatrics of Sherbrooke, Faculty of Medicine and Health Sciences, Université de Sherbrooke, Sherbrooke, Canada; 2MIRA Foundation, Sainte-Madeleine, Canada; 3Centre for Interdisciplinary Research in...


	INTRODUCTION
	METHODS
	Study Design
	Sample
	Independent Variable: Service Dogs
	Dependent Variables
	Data Collection Procedures
	Data Analysis

	RESULTS
	Subject Characteristics
	Working Skills of Service Dogs
	Effect of Service Dogs
	Table 1.
	Table 2.


	DISCUSSION
	Table 3.

	CONCLUSIONS
	ACKNOWLEDGMENTS
	REFERENCES

