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Objective: To conduct a pilot study of an intervention to decrease fall incidence and concerns about falling
among individuals living with Spinal Cord Injury who use manual wheelchairs full-time.
Design: Pre/post. After a baseline assessment, a structured intervention was implemented. The assessment
protocol was repeated 12 weeks after the baseline assessment.
Setting: Research laboratory and community.
Participants: 18 individuals living with SCI who use a manual wheelchair full-time with an average age of 35.78 ±
13.89 years, lived with SCI for 17.06 ± 14.6 years; 61.1% were female.
Intervention: A 1:1, 45 minute, in-person intervention focused on factors associated with falls and concerns
about falling: transfers skills and seated postural control.
Outcome measures: Participants reported fall incidence and completed the Spinal Cord Injury Fall Concerns
Scale, Community Participation Indicators and the World Health Organization Quality of Life – short version
(WHOQOL-BREF). Transfer quality was assessed with the Transfer Assessment Instrument (TAI) and seated
postural control with the Function In Seating Test (FIST).
Results: Recruitment, assessment and delivery of the intervention were successfully completed. After exposure
to the intervention, fall incidence significantly decreased, (P = 0.047, dz= 0.507) and FIST scores improved
(P = 0.035, dz= 0.54). Significant improvements were also found in the WHOQOL-BREF Physical (P = 0.05,
dz= 1.566) and Psychological (P = 0.040, dz= 0.760) domains.
Conclusion: The feasibility of the structured intervention was established and the intervention has the potential to
reduce fall incidence and improve quality of life among individuals living with SCI who use a wheelchair.
Appropriately powered randomized controlled trials of the program are warranted.
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Introduction
Falls are common among individuals living with Spinal
Cord Injury (SCI) who use a manual wheelchair full-
time. Between 30–65%1–3 of the population experiences
at least one fall annually. Falls frequently occur during

the performance of transfers, reaching for objects and
wheelchair propulsion.3,4 Sung et al.5 examined the cir-
cumstances surrounding the most recent fall experienced
by 23 individuals living with SCI who use a wheelchair
full time. Results indicate that the most common activity
being performed at the time of the fall was a transfer.
Upon examination of the location, falls most frequently
occurred in the bathroom and the street. Finally, surface
conditions (e.g. slippery floor or a crack in the sidewalk)
and being distracted were the most frequently cited attri-
butions noted at the time of the fall.
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As a result of a fall, individuals with SCI may experi-
ence physical injuries, develop a fear of falling and
experience a decline in quality of life (QOL) and com-
munity participation.1

Falls frequently result in physical injuries. Forslund
et al.3 found that 34% of individuals living with SCI
who use a wheelchair full-time sustained at least one
fall-related injury in a year. Ten percent of the injuries
were classified as severe, including fractures and
concussions.
Falls may also result in substantial psychosocial

impairments. Even in the absence of a fall history,
many individuals living with SCI who use a wheelchair
full-time have concerns about falling.6,7 Such concerns
can be detrimental to independence and QOL because
they can limit a person’s willingness and confidence to
participate in both home and community activities.6

The potential for fall-related concerns to impact QOL
among people living with SCI heightens the importance
of proactively identifying and mitigating these concerns.
Despite the high frequency and negative conse-

quences associated with falls, no peer-reviewed fall pre-
vention programs specific to individuals with SCI are
described in the literature.4 This paper describes: (a)
the feasibility of delivering and evaluating a brief, struc-
tured intervention; (b) the potential for that intervention
to achieve two primary outcomes: reduce fall incidence
and concerns about falling; (c) the potential for the
intervention to achieve two secondary outcomes:
improvement in QOL and community participation;
and (d) the impact of the intervention on functional
activities commonly associated with falls:4 transfer
skills and seated postural control. We hypothesize that
pre-/post-intervention measures will demonstrate sig-
nificant reductions in fall incidence and concerns
about falling and improvements in QOL and commu-
nity participation.

Methods
To examine the feasibility and potential of the interven-
tion to accomplish the objectives described above, a
single group interventional study was implemented.
The study protocol was approved by the IRB at the
University of Illinois at Urbana-Champaign.
Participants were recruited from a micro-urban com-

munity between June 2015 and February 2017 via flyers
posted in the community in areas frequented by individ-
uals with SCI (e.g. physical therapy clinics, supportive
living facility) and word of mouth. The recruitment
goal for this study was 40 participants. Individuals
were invited to participate in the study if they met the
following self-reported inclusion criteria: history of

SCI, at least 1 year post onset of SCI, 18 years old or
older, full- time wheelchair user (use a wheelchair >40
hours per week), inability to ambulate outside of the
home, and ability to transfer with moderate assistance
or less (i.e. participant is able to perform 50–100% of
the effort8)
Upon arrival at the testing location, the study proto-

col was described to each potential participant and an
opportunity to ask questions was provided. Once all
questions were answered, participants were asked to
review the IRB-approved consent form, and if in agree-
ment, sign the form.
Next, participants underwent a baseline assessment,

as described below. After completion of the assessment,
the intervention was implemented by a trained research
assistant. Details regarding the intervention protocol
and content are provided below and also described in
Rice et al.9 After being exposed to the intervention, par-
ticipants were asked to implement the techniques and
exercises learned into their daily life over a period of
12 weeks. All participants were re-evaluated 12 weeks
after the baseline assessment.

Feasibility
To examine the feasibility of delivering and evaluating
the intervention, our research team examined recruit-
ment and retention rates of study participants, adher-
ence to the proposed program, safety of the program
and the ability to collect primary and secondary
outcomes.10

Baseline assessment protocol
Participants were asked to provide basic information
about disability history and demographics, retrospec-
tively report the number of falls sustained in the pre-
vious six months and the amount of previous training
they received related to fall prevention and transfer
skills. Using the Word Health Organization’s (WHO)
definition,11 a fall was defined as “Inadvertently
coming to rest on the ground, floor or other lower
level, excluding intentional change in position to rest
on furniture, walls or other objects.”
Participants were then asked to complete the Spinal

Cord Injury Fall Concerns Scale (SCI-FCS)6 to assess
concern about falling during 16 common activities of
daily living. Participants are asked to mark on a 4-
point scale how concerned they are about falling for
each activity. Total scores range from 16 to 64 with
higher scores indicating greater concerns about falling.
Next, participants were asked to complete the World
Health Organization Quality of Life – short version12

(WHOQOL-BREF) to evaluate QOL. The
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WHOQOL-BREF assess four different contexts of
QOL including: physical capacity, psychological well-
being, social relationships and environment. Scores
range from 0 to 100 with higher scores indicating
higher QOL. Finally, participants completed the
Community Participation Indicators (CPI). The CPI
evaluates two domains of community participation: par-
ticipation in activities found to be important to the par-
ticipant (importance) and control over participation
(control).13 Scores are converted to a percentage score
(0–100%) with a higher percent indicating higher levels
of participation.
Following the completion of the self-reported

measures described above, participants were asked to
perform 4 transfers to/from a height-adjustable mat to
evaluate the quality of their transfers using the
Transfer Assessment Instrument 3.0 (TAI).14 The TAI
is a validated outcome measure designed to evaluate
transfer safety and quality in non-ambulatory individ-
uals, including persons living with SCI. Participants
are instructed to perform the transfer in their typical
manner and are allowed to utilize assistive devices
(such as transfer boards) or human assistance, as
needed. Next, seated postural control was assessed
with the Function in Sitting Test (FIST). The FIST is
a clinical measure that rates participants’ ability to
perform 14-seated postural tasks in a seated position15

and has been validated among individuals with SCI.16

Finally, participants were asked to prospectively
report fall incidence for 3 months. Participants were pro-
vided a paper calendar and asked to place a mark on
each day of the calendar on which they sustained a
fall. The definitions of a “fall” was provided and verb-
ally explained by a research assistant. Participants
were provided with a self-addressed/postage paid envel-
oped and asked to return the calendar on a monthly
basis. To assure compliance, follow up phone calls
were made by a research assistant to participants every
other week to remind them to stay up to date with
their fall calendar.

Intervention
The intervention included an initial 1:1 session and
follow up (every other week) phone calls. The 1:1
session occurred immediately after the baseline assess-
ment and was led by a research assistant. The research
assistant providing instruction is a certified athletic
trainer, has a Master’s degree in Kinesiology and has
a research focus on transfer skills and fall management
among individuals using a wheelchair.17,18 Prior to
implementation of the intervention, the research assist-
ant received training from a physical therapist and

accurately demonstrated the skills during a mock
trial. Throughout the course of the intervention, peri-
odic quality assurance checks were performed by a
physical therapist to assure the education provided
was accurate.
The intervention was developed by a physical thera-

pist with over 10 years of clinical experience providing
care to individuals with SCI. The person-centred19 inter-
vention drew heavily from a physical therapy skill set
and emphasized factors commonly associated with
falls: transfers1,20–23 and seated postural control.1,20,24,25

The 1:1 session was designed to be delivered in
approximately 45 minutes in a research laboratory
setting by a trained research assistant who was aware
of the outcomes sought. To support program fidelity,
previously developed written transfer and exercise
instructions and a transfer education video were uti-
lized26,27. These materials were modified based on par-
ticipant feedback and to meet the needs of individuals
living with SCI who use a wheelchair full-time. To
begin the session, the research assistant provided
general instructions on transfer skills via both video
presentation (i.e. Video #1) and verbal instructions. A
detailed description of the transfer education is
described in Rice et al.9 Briefly, the transfer education
video broke down a transfer into three phases: set-up,
flight, and end phases. Each component of the transfer
was described, and common mistakes highlighted.
While the video was playing, the research assistant high-
lighted specific aspects of the transfer that the partici-
pant was having difficulty performing or performing
incorrectly, based on the participant’s baseline TAI
scores. Transfer techniques highlighted to support suc-
cessful performance include, but are not limited to,
appropriate hand placement, foot placement and body
positioning. For example, appropriate use of a handgrip
to increase stability was discussed. In the video, different
hand placements were shown, and justification provided
regarding ideal placement. After completion of Video
#1, participants were given the opportunity to practice
the skills highlighted in the video. Specific feedback
was provided by the research assistant, based on the par-
ticipant’s unique needs. If a participant was having dif-
ficulty with a particular component(s) of a transfer, a
block practice strategy28 was used by the research assist-
ant until that component was mastered. Once mastered,
the participant was asked to perform the entire transfer
and integrate the new skills. The participant was then
given written instructions that mirrored the instructions
provided in Video #1. A copy of the transfer instruc-
tions is provided as an appendix associated with Rice
et al.9
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Next, participants were educated on a series of task-
specific exercises designed to strengthen core (when
present) and shoulder musculature and improve seated
balance impairments using a video prevention. (Video
#2) The research assistant provided clarification and
further instruction, as needed. After completion of Video
#2, participants demonstrated the exercises. If a partici-
pant had difficulty performing a particular exercise(s),
modificationsweremade specific to the participant’s func-
tional abilities. The research assistant subsequently pro-
vided instructions describing how each exercise could be
progressed to become more difficult throughout the
course of the intervention. Participants were instructed
to perform the exercise routine 2–3 times per week; and
complete anexercise log to indicate the extentof adherence
to the exercise program. Awritten description of the exer-
cise programwas given to study participants is provided in
Appendix A [see Supplemental data].
The intervention concluded with discussions about

specific problems the participant was having within his
or her own environment that caused falls or near falls.
The research assistant helped participants problem solve
through the specific challenges and provided recommen-
dations on activity or environmental modifications.
Upon completion of the intervention, the participant

was asked to integrate the education and exercise
program into his or her daily activities. The research
assistant noted any modifications to the transfer tech-
niques or exercises on the instruction sheets.
Participants were also given access to the two instruc-
tional videos, either via a link to a private YouTube
channel or if the participant had limited internet
access, a DVD. The research assistant asked each par-
ticipant to watch both videos every other week.

Participant monitoring
After the intervention was implemented, each partici-
pant was called by the research assistant who provided
the initial education every other week to inquire about
adherence to the exercises and recommendations dis-
cussed during the in-person session. If participants
reported that the exercises were too easy or difficult,
adjustments were made. Participants also had an oppor-
tunity to ask questions about the transfer techniques and
were reminded to watch the instructional transfer video
every other week. Participants were asked to report the
frequency of their falls during the past two weeks
using a standardized script.

Follow up assessment protocol
Each study participant was asked to return for a follow
up assessment 12 weeks after the baseline visit. The

same outcome assessments, as described for the baseline
assessment, were performed. Participants were also
asked to provide feedback on the intervention.
Specifically, they were asked if they changed the way
they performed their transfers, if they found the transfer
education helpful and to report the number of times they
watched the transfer video and performed their exercise
program.

Data analysis
Quantitative data were analyzed using SPSS version 22
(SPSS, Inc., Chicago, IL). An exploratory analysis was
performed and Shapiro-Wilks testing found fall fre-
quency to be non-normally distributed. All other vari-
ables of interest utilized ordinal data. To examine the
differences pre- and post-exposure to the intervention, a
generalized linear model was utilized. A secondary analy-
sis was performed to examine the influence of the inter-
vention among study participants based on the level of
injury and completeness of injury (AIS level).
Regarding the level of injury, two groups of participants
were formed, those with a self-reported injury level at T9
and above and T10 and below. Participants were also
divided into two groups based on the extent of injury:
Group 1-AIS A and B, Group 2-AIS C and D. Effect
sizes (d) were calculated using Cohen’s dz using the proto-
col established by Lakens.29 Significance was set a priori
at P ≤ 0.05. No corrections were made for multiple com-
parisons due to the small sample size and the pilot nature
of the study. Qualitative data were transcribed verbatim
and coded by a study investigator who was not involved
with the implementation of the intervention.

Results
Participants
Participants were an average of 35.78 ± 13.89 years old
and lived with their SCI for an average of 17.06 ± 14.6
years. The majority of participants were female (n = 11,
61.1%). Level of injury ranged from C4-L3, AIS A-D.
All participants used a manual wheelchair and per-
formed transfers without assistance. Prior to the start
of the study, 6 participants (33.3%) reported they had
received prior education on fall prevention, and 14
reported (77.8%) they had previous transfer training.
The majority of participants reported they had sustained
a fall during a transfer (n = 17, 94.4%) prior to the com-
mencement of the study. Please see Table 1 for
additional details.

Feasibility
The research study was found to be feasible, however
modifications may increase the impact of future
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research. We did not reach our initial recruitment goal
of 40 participants. Thirty-five participants were
screened, however only 26 (74%) were enrolled. Nine
participants were excluded because they did not meet

the inclusion criteria (n = 7) or declined to participate
(n = 2). During the course of the study, 18 participants
completed both study visits and 8 withdrew from the
study (30%). Six participants were lost to follow up, 1
participant sustained a significant, non-study or fall-
related injury, and 1 participant withdrew due to a
serious illness experienced by a family member. Please
see Fig. 1 for additional details. No significant differ-
ences were found in baseline data between participants
who completed all study visits compared to those who
withdrew. During the course of the study, no adverse
events occurred and no injuries were reported by study
participants associated with the intervention. Of the par-
ticipants who completed both study visits, the outcomes
of interest were able to be collected, as noted below.

Primary outcomes: fall incidence and concerns
about falling
After exposure to the intervention, fall incidence signifi-
cantly decreased, (Pre: 1.37 ± 1.62 falls per month, Post:
0.67 ± 0.82, P = 0.047, dz= 0.507). Concerns about
falling (SCI-FCS) also decreased (Pre: 22.72 ± 5.77,
Post: 21.78 ± 0.5.26) but the results were not significant,
P = 0.103. A moderate effect size was found, dz= 0.421.

Table 1 Participant demographic and fear of falling data (n =
18).

Variable Results

Age (m (SD)) 35.78 (13.89)
Time since injury (m (SD)) 17.06 (14.60)
Sex (n (%)) Male 7 (38.9)

Female 11 (61.1)
AIS level A 6 (33.3)

B 1 (5.6)
C 8 (44.4)
D 1 (5.6)
Unknown 2 (11.1)

Level of injury Tetraplegia 2 (11.1)
High Paraplegia
(T1-T9)

6 (33)

Low Paraplegia
(10 and below)

10 (56)

Are you afraid of falling? Not at all 9 (50)
Somewhat afraid 5 (27.8)
Fairly afraid 4 (22.2)

Do you think your fear of falling
has made you cut down on any
activities?

Yes 3 (16.7)
No 15 (83.3)

Figure 1 Enrollment and assessment diagram.
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Secondary outcomes: quality of life and
community participation
Significant improvements following the intervention
were found in the WHOQOL-BREF Physical
Capacity (Pre: 67.83 ± 15.96, Post: 75.61 ± 16.38 P =
0.05, dz= 1.566) and Psychological Well-Being (Pre:
69.06 ± 14.67, Post: 76.17 ± 17.62, P = 0.040, dz=
0.760) domains. No significant differences were found
among the WHOQOL-BREF social relationships and
environment domains or CPI scores. Please see
Table 2 for additional details.

Functional outcomes
Among the functional outcomes of interest, seated pos-
tural control, as measured by the FIST, significantly
improved (Pre: 43.78 ± 6.74, Post: 45.17 ± 7.25, P =
0.035, dz= 0.54). TAI scores also improved but differ-
ences were not significant (Pre: 7.99 ± 0.93, Post:
8.17 ± 0.91, P = 0.131, dz = 0.383).

Subpopulations
Additional analysis was performed to examine the influ-
ence of the intervention based on the participant’s level
of injury and extent of injury.
Upon examination of level of injury, a significant

decrease in fall frequency was found among participants
with an injury level T9 and above (Pre: 1.04 ± 1.49,
Post: 0.43 ± 0.52, P = 0.049, dz= 0.53). In addition, a
significant increase in the physical health domain of
the WHOQOL-BREF was found (Pre: 68.88 ± 18.35,
Post: 81.50 ± 11.57, P = 0.026, dz= 1.32) among indi-
vidual with an injury level at T10 and below.
Related to completeness of injury, significant

improvements were seen among individuals with self-
reported AIS C and D in the WhOQOL-BREF physical
health (Pre: 68.11 ± 9.61, Post: 75.89 ± 15.76, P = 0.56,
dz= .79) and psychological health (Pre: 65.22 ± 12.53,
Post: 75.78 ± 18.85, P = 0.041, dz= .97) domains. In
addition, among individuals with self-reported AIS C
and D levels, FIST scores also showed significant

improvements (Pre: 47.00 ± 7.28, Post = 48.89 ± 6.47,
P = 0.046, dz= .93)

Intervention feedback
Self-reported data revealed that participants watched
the transfer video an average of 3 times (3.38 ± 2.87)
during the course of the intervention, and that exercises
were performed an average of 2 times (2.27 ± 1.28) per
week. The majority of participants (83.3%) reported
that they did not change the way they performed their
transfers, but did find the transfer education helpful
(n = 76.9%). Upon follow up, participants reported
that the education helped to refine the transfer skill
they had learned elsewhere.

Discussion
This pilot study examines the feasibility and the poten-
tial to achieve targeted outcomes of a brief intervention
to decrease fall incidence and concerns about falling
among individuals living with SCI who use a manual
wheelchair full-time. The influence on secondary and
functional outcomes was also evaluated. The feasibility
of the study was established and results show promise.
While future research is needed to examine the long-
term influence of the program, this pilot study provides
important preliminary evidence to support the use of a
clinically feasible intervention to manage fall incidence
among individuals living with SCI who use a manual
wheelchair full-time.
The study was found to be feasible, however chal-

lenges were faced regarding recruitment and retention
of study participants. The study was performed in a
micro-urban environment with a limited SCI population
and limited accessible public transportation.
Performance of the intervention in one or more urban
locations with larger populations of individuals living
with SCI may help to recruit more participants and
retain those enrolled. Accessible public transportation
or funding transportation by taxi or a ride-sharing
service may facilitate access to engage in study visits.

Table 2 Quality of life and community participation results (n = 18).

Outcome
Pre

intervention
Post

intervention P value
Effect
size

World Health Organization-Quality of Life (Short
Version) Domains

Physical health 63.22 (12.59) 75.61 (16.38) 0.05* 1.566
Psychological 65.56 (10.18) 76.17 (17.62) 0.04* 0.760
Social
relationships

70.44 (25.11) 67.28 (26.02) 0.465 0.299

Environment 81.44 (14.65) 81.06 (13.46) 0.438 0.036
Community participation indicators domains Importance 60.72 (11.78) 58.87 (12.42) 0.583 0.15

Control 71.85 (18.66) 68.40 (19.29) 0.308 0.18

*P ≤ 0.05.
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In addition, collaboration with a hospital system may
facilitate recruitment of individuals living with SCI.
Finally, offering aspects of the education materials as
an online program may help to increase access to edu-
cation and reduce the travel burden placed on the
study participants.
Self-reported fall incidence significantly decreased

after exposure to the intervention and a moderate
effect size was noted. Upon further examination of sub-
populations of participants, a significant decrease in fall
frequency was also found among individuals with self-
reported injury levels at T9 and above. Due to the sig-
nificant consequences associated with falls,3 decreasing
incidence may have a positive impact on the health
and well-being of individuals living with SCI who use
a manual wheelchair full time. The education provided
may be of particular importance to individuals with
levels of injury above T9. At baseline, no significant
difference existed in fall frequency between participants
based on the level of injury (P = 0.546), however after
the exposure to the intervention, individuals with
levels of injury at T9 and above showed a significant
decrease in fall frequency (P = 0.049).
No significant differences were found among con-

cerns about falling, however a moderate effect size was
noted. Comparable results were found in a fall manage-
ment study targeting full-time wheelchair and scooter
users living with Multiple Sclerosis (MS).9 Among
ambulatory individuals, many different factors influence
concerns about falling.30 Although the research specific
to individuals living with SCI who use a wheelchair full
time is limited6 it is likely that the factors influencing
concerns about falling in this population are also
complex.
As a result, a longer follow up period may be necess-

ary for perceptions of study participants to change and
concerns about falling to be effectively fully managed.
Enhanced discussions during the follow up phone calls
to address participants concerns and reinforcement of
activities participants are doing well may increase confi-
dence. Also, if a fall does occur, discussions should be
held on strategies to prevent similar future falls. The
intervention also may need to utilize a more comprehen-
sive approach that includes the involvement of care pro-
viders and attention to fall risk factors beyond transfers
and seated postural control. For example, wheelchair
propulsion skills were not discussed in the current edu-
cation program but are frequently noted as activities
associated with falls.3,17

The development of fall management plans and
recovery strategies may also be necessary. The impor-
tance of a post fall management plan has been

established by Bisson et al.31 Among ambulatory older
adults with MS, post fall management education has
been successfully integrated in to a fall risk management
program.32 Finally, delivery of the intervention by a
licensed Physical or Occupational Therapist may
enhance the impact of the program. Licensed clinical
professionals have the knowledge base necessary to
help participants problem solve through challenging
situations and make feasible changes.
Currently, little is known about the connection

between QOL and fall frequency/concerns about
falling among individuals living with SCI who use a
wheelchair full time. Forslund et al.,3 found that
higher QOL reduces the odds of experiencing fall-
related injuries among individuals living with SCI who
use wheelchair full time. Our preliminary evidence indi-
cates that significant improvements were found among
the Physical and Psychological Health domains of the
WHOQOL-BREF after exposure to the intervention.
These domains evaluate items such as performance of
activities of daily living, mobility, energy and fatigue
(physical) and self-esteem and thinking/learning/con-
centration (psychological). Improvements in such
activities are important for the health and well-being
of individuals living with SCI. Upon further examin-
ation of subpopulations, significant improvements in
the physical health domain were seen among individuals
with self-reported levels of injury at T10 and below and
AIS levels of C and D. Individuals with self-reported
AIS levels of C and D show significant improvements
in the psychological health domain. Scores also
improved among individuals with self-reported injuries
at T9 and above and with AIS levels of A and B
however the results were not significant. Additional,
more comprehensive education may be necessary to
influence this group of participants with a greater
extent of disability.
Significant improvements, however, were not seen in

community participation. A lack of desired partici-
pation can result in significant negative consequences
for individuals living with SCI who use a wheelchair
full time.33 To encourage increased participation, pro-
viding targeted education on strategies to facilitate
active participation in the community may be necessary.
For example, discussions should be held on what is
holding a participant back from engagement and how
high-quality functional mobility skills can facilitate
engagement.
After exposure to the intervention, significant

improvements were also found in seated postural
control. Similar results were found by Boswell-Ruys
et al.34 after implementing a task-specific training
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program to improve unsupported sitting among individ-
uals living with SCI who use a wheelchair full time.
Improved seated postural control is not only important
in the management of fall risk but is also associated
with improvements in the performance of activities of
daily living and independent living. Further analysis
revealed that significant improvements were seen specifi-
cally among individuals with self-reported AIS C and
D. Given the incomplete nature of the spinal cord
injury, it is not surprising that the exercises had a
greater influence on this group compared to individuals
with AIS A and B.

Study limitations
This study evaluated a relatively small and homo-
geneous group of individuals living with Spinal Cord
Injury who use manual wheelchairs full time. In
addition, the low enrollment and high dropout rate
may have resulted in an inclusion bias. As a result, find-
ings cannot be generalized to a larger group of partici-
pants. Despite the limitation, the preliminary findings
and feedback from study participants will provide an
important resource on which a larger, more comprehen-
sive program can be developed. In addition, finding will
offer power estimates for future investigations.
Due to the home-based nature of the intervention, it is

unclear the level at which participants actively engaged
in the transfer practice and performance of the exercise
program in their own homes. While follow up calls were
done to remind participants of the program and inquire
about the frequency of performance, the research team
was unable to directly observe the practice sessions of
study participants. Participants may have misreported
the frequency of which they performed the exercises
and practiced the transfer skills. In-person practice ses-
sions and enhanced accountability may help to increase
the engagement of participants.
Finally, self-reported fall frequency was retrospec-

tively collected prior to the start of the intervention
and prospectively monitored between the first and
second study visit. Participants may have mis-reported
their baseline fall frequency. Previous research,
however, has found similar fall incidence rates among
data collected retrospectively and prospectively.35

Future work
Further investigation is necessary to examine the long-
term impact of the program, especially on complex vari-
ables such as concerns about falling and community
participation. Additional outcome assessments, such
as open-ended questions or semi-structured interviews,
may be necessary to more fully examine complex

variables such as concerns about falling and community
participation. Performance of a randomized clinical
trial will facilitate further examination of the program.
In addition, expansion of the intervention to include
additional topics, such as wheelchair propulsion skills
and fall management plans may increase the impact of
the program. Finally, the delivery of the program by a
licensed physical or occupational therapist may help
study participant implement important fall prevention
changes into their daily activities.

Conclusion
Although future investigation is needed and limitations
exist, this intervention program fills a void in the effort
to provide evidence-based fall prevention services to
individuals living with SCI who use a manual wheel-
chair full time and serves as an important resource on
which future research and evidenced-based clinical prac-
tice in fall prevention for people living with SCI can be
based.
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