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Introduction: Individuals with spinal cord injury (SCI) experience reduced participation in
meaningful activities, leading to reduced social engagement and negative psychological
impact. Two factors that may affect participation post-SCI are fall status (e.g., having
experienced a fall) and having a fear of falling. Our objective was to examine if and how
fall status and fear of falling impact participation, autonomy and life satisfaction in the first
year post-injury.

Methods: Adult inpatients of a SCI rehabilitation hospital were recruited. Following
discharge, falls were tracked for 6 months and participants who fell at least once were
categorized as “fallers”. At the end of the 6-month period, the Impact on Participation
and Autonomy Questionnaire and Life Satisfaction Questionnaire 9 were administered,
and participants were asked if they had a fear of falling (i.e., an ongoing concern about
falling leading to the avoidance of activities they are capable of doing). Falls were reported
using descriptive statistics. Ordinary least squares regression was used to evaluate the
relationships between the independent variables (i.e., fall status and fear of falling) and
each dependent variable (i.e., questionnaire scores).

Results: Seventy-one individuals were enrolled in the study; however, 11 participants
were lost to follow-up. The included participants (n = 60) were 58.4 £+ 14.6 years old and
99 + 60.3 days post-injury. Over one third (38.3%) of participants fell over the 6-month
tracking period. Twenty-seven participants (45%) reported a fear of falling and 14 (51.9%)
of these participants were fallers. Fear of falling significantly predicted scores of autonomy
indoors (B = 3.38, p = 0.04), autonomy outdoors (B = 2.62, p = 0.04) and family role
(B =3.52,p =0.05).

Conclusion: Individuals with subacute SCI and a fear of falling experienced reduced
participation and autonomy, but with no differences in life satisfaction compared to those
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without a fear of falling. In contrast, having experienced a fall did not impact participation,
autonomy or life satisfaction. In the first year after SCI, rehabilitation programs should
place specific attention on the presence of fear of falling to help individuals with SCI
prepare for everyday mobility challenges.

Keywords: spinal cord injury, falls, fear of falling, participation, autonomy, life satisfaction

INTRODUCTION

Spinal cord injury (SCI) is a significant, life-altering event.
Damage to the spinal cord may be caused by a sudden traumatic
incident, such as a motor vehicle accident, or a non-traumatic
etiology, such as a spinal tumor or vascular abnormality. In both
cases, spinal cord damage causes sensory, motor and autonomic
dysfunctions that impact independence and participation in daily
life. Following a SCI, individuals often participate in intensive
rehabilitation to optimize their ability to move and self-care, as
well as facilitate independent living, community integration and
participation in meaningful activities.

The World Health Organization defines participation as
“the involvement in a life situation” (1), and encompasses a
wide range of tasks and skills. These include communication,
mobility, self-care, interpersonal interactions and relationships,
and engagement in domestic, community, social and civic life
(1, 2). Previous studies have reported a less than optimal level
of participation in individuals with SCI (3, 4). More than 50%
of community-dwelling individuals living with SCI report one or
more significant challenges with their participation (3), as well as
restrictions in autonomy (5). Changes in the type of activities and
roles pursued post-SCI have been reported, with more time spent
on self-care and less time on work or study (4, 6).

Since greater participation is associated with greater quality
of life after SCI (7), there is significant motivation to understand
the factors influencing participation after sustaining a SCI. Older
age at time of SCI, cognitive deficits, more significant medical
complications, and reduced social support are linked to lower
participation levels (3, 5, 8). Two factors that may influence
participation post-SCI, but have received little study to date (9),
are having experienced a fall [i.e., coming to rest inadvertently on
the ground or other lower level (1)] and having a fear of falling
(i.e., a lasting concern about falling that causes an individual to
avoid or curtail activities that they are capable of performing)
(10). Among older adults, both a history of multiple previous falls
and a fear of falling independently predict restrictions in daily
activities, such as mobilizing outdoors and performing self-care
and household activities (11). Previous falls may cause physical
injury that impedes function and/or lower self-efficacy related
to avoiding falls (i.e., falls self-efficacy), both of which limit
participation in daily activities (11). Similarly, a fear of falling,
irrespective of fall history, may cause self-induced participation
restrictions (12). This consequence of a fear of falling is often
explained using a self-efficacy framework (13), in which low falls
self-efficacy is a mediator between a fear of falling and behavior,
such as restricting participation in activities and roles (12).

Previous falls and fear of falling are relevant factors to consider
when studying participation after SCI. Falling is common
among those living with chronic SCI (ie., >1 year post-
injury); every year, 69-78% of individuals with chronic SCI
fall at least once (14). Similarly, 50-73% of individuals with
chronic SCI report having a fear of falling (9, 15-18). To date,
one study investigated the impact of falls and fear of falling
on standardized questionnaires of participation and quality of
life in 65 individuals with chronic SCI (9). Interestingly, the
findings suggested decreased participation and quality of life were
associated with a fear of falling, but not experiencing falls (9).

Compared with the chronic phase of SCI, falls are less
common early after a SCI while receiving inpatient hospital care;
7-20% of inpatients with SCI have been reported to fall (19—
21). Individuals with subacute SCI are likely at a greater risk
of falling once discharged home; however, little is known about
the incidence of falls and fear of falling, and their impact on
participation in the subacute phase of SCI recovery. A recent
qualitative study explored the impact of falls and fall risk on
community-dwelling individuals who had been living with a
SCI for <1 year (22). Participants reported that they associated
their fall risk with decreased independence, quality of life, and
confidence, as well as increased negative emotions, such as
fear and anxiety (22). Further investigation using quantitative
methods is needed to measure the impact of falling and fear of
falling on participation early after a SCI, and to compare the
findings with prior qualitative research (22).

As the subacute phase of SCI is typically a time of intense
rehabilitation, understanding the relationships between falls, fear
of falling and participation may inform the content of impactful
fall prevention initiatives. Hence, our objective was to determine
the impact of experiencing a fall and having a fear of falling
on participation, autonomy and quality of life in individuals
with subacute SCI. Based on the findings of the prior qualitative
research (22), we hypothesized that both a fear of falling and
falling would be associated with lower scores on measures of
participation, autonomy and quality of life.

MATERIALS AND METHODS

This longitudinal study was part of a larger mixed methods
project that investigated the causes and consequences of falls
across the continuum of care (i.e., from inpatient rehabilitation
to community living) in Canadians with subacute SCI. Ethical
approval was received from the Research Ethics Board of the
University Health Network.
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Participants
Eligible participants were identified by the Central Recruitment
service at the Lyndhurst Centre, Toronto Rehabilitation Institute,
University Health Network (23). Participants were approached
by a research team member to obtain written, informed consent.
Eligible participants met the following criteria: (1) were at least
18 years old; (2) had a traumatic or non-traumatic and non-
progressive cause of SCI; (3) had an AIS rating of A-D (24);
(4) were an inpatient at the Lyndhurst Centre at the time of
enrollment; and (5) did not have other significant co-morbidities
that affected their balance (e.g., stroke).

A target sample size of 64 was calculated (25) using data from
a previous study involving individuals with SCI and the Impact
on Participation and Autonomy Questionnaire (IPA) (26), which
was the measure of participation and autonomy used in the
present study. An alpha value of 0.05, a beta value of 0.10, and
a 45% fall rate for the sample (27) were used in the sample
size calculation. We aimed to recruit 71 individuals to allow for
10% attrition.

Data Collection

One week prior to discharge from inpatient rehabilitation,
demographic information (e.g., age, sex), injury-related
information (e.g., time post-injury, mechanism of injury)
and mobility status (i.e. uses a wheelchair or ambulates) were
collected from participants. Individuals who used a wheelchair
(manual or power) for at least 4h per day were considered
wheelchair users (28). AIS rating and other injury-related
information that could not be provided by the participants
were extracted from their medical charts with their consent.
At this time, participants were instructed to document each
fall they experienced during the 6 months following discharge.
Participants were given the World Health Organization’s
definition of a fall for reference: “coming to rest inadvertently
on the ground or other lower level” (1). Falls were documented
in an online survey (Qualtrics Survey Software) or on paper,
according to the preference of each participant. Participants
were asked to complete the survey within 24 h of experiencing
the fall to reduce recall bias. A research team member called
participants every 3-4 weeks to ensure that the fall surveys
were being completed. For participants who documented
the fall on paper, a research team member entered this
information into the Qualtrics Survey platform during the
phone call. We have used these methods to track falls in prior
research (29-31).

At the end of the 6 months, a research team member
administered two questionnaires: the IPA and the Life
Satisfaction Questionnaire 9 (LiSAT-9) (described below).
These questionnaires were conducted in person or over the
phone. Each participant’s current mobility status was recorded.
Participants were also asked if they had a fear of falling;
more specifically, they were asked, “Do you have a fear of
falling, defined as “a lasting concern about falling causing
you to avoid or curtail activities you felt you were capable of
doing?” (10).

Impact on Participation and Autonomy

Questionnaire (IPA)

The IPA was administered to quantify the impact of SCI on
participants’ participation and autonomy. For each question,
participants’ responses were guided by a 5-point Likert scale with
the following options: “0-very good”, “1-good”, “2-fair”, “3-poor”
or “4-very poor”. Responses were summed into five subscale
categories: autonomy indoors, autonomy outdoors, family roles,
social relations, and paid work and education (26, 32). A higher
score indicated a greater negative impact on participation and
autonomy. The IPA has excellent test-retest reliability (26) and
has demonstrated content validity (26) in the SCI population.

Life Satisfaction Questionnaire 9 (LiSAT-9)
The LiSAT-9 was used to measure life satisfaction, which
refers to an “individuals’ assessment of their emotions,
happiness, or satisfaction with respect to their expectation
and achievements” (33). The LiSAT-9 includes nine items that
assess total life satisfaction, as well as eight domains, such
as occupation/employment, management of self-care, leisure
activities, and relationships with partners and friends (34).
Participants rated how satisfied they were with each domain on a
6-point Likert scale (1 = very dissatisfying to 6 = very satisfying);
hence, a higher score indicated better life satisfaction in that
domain. The LiSAT-9 total score was calculated by averaging the
scores from the nine items. The LiSAT-9 is a valid and responsive
measure for the SCI population (33, 34).

Data Analysis

Demographic information, injury-related data and mobility
status were reported as mean +1 standard deviation (SD) or
count (percentage), as appropriate. These data were reported
for the entire sample and according to fall status and fear of
falling status. Participants were classified as “fallers” if they
experienced one or more falls in the 6 months since hospital
discharge or “non-fallers” if they did not experience any falls. The
percentage of the sample with one or more falls was reported,
as was the percentage of the sample with a fear of falling.
Independent t-tests and chi-square tests were used to compare
interval-level variables (e.g., age) and categorical variables (e.g.,
sex), respectively, between participants with differing fall statuses,
as well as between participants who did and did not report a
fear of falling. Spearman’s correlation was used to examine the
relationship between fall status and fear of falling status.

The IPA subscale scores and LiSAT-9 total score were
calculated for each participant following the instruments’
instructions. The paid work and education subscale of the
IPA was excluded from the analyses as numerous participants
responded to the questions in this section with “not applicable”
(i.e., not enrolled in school, not working or retired). Scores
on questionnaires were reported according to fall status and
fear of falling status. Questionnaire scores were reported as
median (interquartile range, IQR), with the exception of LiSAT-
9 total score, which was reported as mean (1 SD). Ordinary
least squares regression was used to examine the impact of
the independent variables (i.e., fall status and fear of falling
status) on each dependent variable separately (i.e., IPA subscale
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TABLE 1 | Participant demographics.

All participants (n = 60) Fallers (n = 23) Non-fallers (n = 37) p-value Participants Participants p-value
with FOF with no FOF
(n=27) (n=33)

Sex,

F 13 (22%) 3(13.0%) 10 (27.0%) 056 4 (14.8%) 9 (27.3%) 004

M 47 (78%) 20 (87.0%) 27 (73.0%) 23 (85.2%) 24 (72.7%)
Age, years 58.8 £ 14.6 53.5+16.0 61.5+13.0 0.04* 589+ 125 58.1 £16.3 0.84
Time post-injury, days 99.0 +60.3 86.4 + 39.6 106.9 + 69.6 0.21 98.0 + 49 99.8 + 69.0 0.91
Level of injury
Paraplegia 28 (46.7%) 13 (66.5%) 15 (40.5%) 0.19 11 (40.7%) 17 (61.5%) 0.42
Tetraplegia 32 (563.3%) 10 (43.5%) 22 (59.5%) 16 (59.3%) 16 (48.5%)
Mechanism of injury
Traumatic 29 (48.3%) 11 (47.8%) 18 (48.6%) 043 13 (48.1%) 16 (48.5%) 0.98
Non-traumatic 31 (51.7%) 12 (52.2%) 19 (51.4%) 14 (51.9%) 17 (51.5%)
Mobility status
Ambulates 30 (50.0%) 11 (47.8%) 19 (51.4%) 14 (51.9%) 16 (48.5%)
Uses wheelchair 20 (33.3%) 6 (26.1%) 14 (37.8%) 043 7 (25.9%) 13 (39.4%) 0.55
Wheelchair— Ambulates” 10 (16.7%) 6 (26.1%) 4 (10.8%) 6 (22.2%) 4 (12.1%)
Severity of injury
Motor Complete 12 (44.0%) 5(21.7%) 7 (18.9%) 0.64 4 (14.8%) 8 (24.2%) 073
Motor Incomplete 44 (73.3%) 17 (73.9%) 27 (73.0%) 21 (77.8%) 23 (69.7%)
AIS not completed 4 (6.7%) 1(4.3%) 3(8.1%) - 2 (7.4%) 2 (6.0%) -

Values are reported as mean + 1 standard deviation or count (%), as appropriate.

Used a wheelchair at discharge from inpatient rehabilitation, but transitioned to an ambulator 6 months post-discharge.
*Denotes statistically significant p-value. FOF, fear of falling; AIS, American Spinal Injury Association Impairment Scale.

scores and the LiSAT-9 total score). As an additional exploratory
analysis, we conducted ordinary least squares regression with
four independent variables (i.e., non-faller without a fear of
falling, non-faller with a fear of falling, faller without a fear of
falling, and faller with a fear of falling). The regressions were
completed in the statmodels module of Python (35). All other
statistical tests were conducted on IBM SPSS Statistics 27. Alpha
was set to 0.05.

RESULTS

A total of 71 individuals consented to participate in the
study. Eleven participants were lost to follow-up; therefore, 60
participants (13 female and 47 male) were included for the
analyses. Participants were 58.4 & 14.6 years old and 99 + 60.3
days post-injury. Just under half of the participants (48.3%)
had a traumatic cause of injury. A majority (73.4%) had a
motor incomplete SCI (i.e., American Spinal Injury Association
Impairment Scale grade of C or D). Thirty participants (50%)
ambulated while 20 participants (33.3%) used a wheelchair for
mobility. The remaining 10 participants (16.7%) were using a
wheelchair at the time of discharge from inpatient rehabilitation,
but were ambulators at 6 months post-discharge. Participant
demographics are reported in Table 1.

More than one third (38.3%) of participants experienced
at least one fall over the 6-month tracking period and were
classified as fallers. Two participants experienced a fall that
required medical attention (i.e., fractured toe, concussion).

Fallers were significantly younger than non-fallers (p = 0.04),
but no other significant differences in demographic information,
injury-related characteristics or mobility status were found
between fallers and non-fallers. Twenty-seven participants (45%)
reported a fear of falling, with 14 (51.9%) of these individuals
experiencing one or more falls over the tracking period. There
were no differences in demographic information, injury-related
characteristics or mobility status between those who did and did
not report a fear of falling. No relationship was found between
fall status and fear of falling status (p = —0.24, p = 0.86).

Scores on the IPA and LiSAT-9 are reported according
to fall status and fear of falling status separately (Table 2).
The overall regression models with two independent variables
(i.e., fall status and fear of falling status) were not statistically
significant (R? =0.03-0.08, Fo5; = 0.92-2.55, p = 0.08-0.18
for IPA subscale scores and LiSAT-9 total score). However, fear
of falling status significantly predicted scores on the autonomy
indoors (B = 3.38, p = 0.04), autonomy outdoors (f = 2.62, p =
0.04) and family role (B = 3.52, p = 0.05) subscales of the IPA
(Table 3), such that reporting a fear of falling was associated with
higher scores (i.e., less participation and autonomy).

When the regression models were run with four independent
variables (i.e., non-faller without a fear of falling, non-faller
with a fear of falling, faller without a fear of falling, and faller
with a fear of falling), the overall models were not statistically
significant (R? = 0.04-0.10, Fy 55 = 0.76-1.98, p = 0.13-0.52 for
IPA subscale scores and LiSAT-9 total score). However, being a
faller with a fear of falling was a statistically significant predictor
of higher scores on the IPA subscales (i.e., lower participation and
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TABLE 2 | IPA and LiSAT-9 scores.

Exploratory analysis

Falling status Fear of falling status Non-faller Non-faller Faller and Faller and
and No FOF and FOF No FOF FOF
(n =20) (n=17) (n=13) (n=10)
Faller Non-faller Yes No
IPA - Autonomy Indoors 3(7) 5(10) 8 (10) 2(7) 2(8.5) 8(7) 2 (5) 6.5 (12.5)
IPA - Family Role 8(9 7(11) 9(12) 6 (11) 6.5 (10.5) 9 (10 69 10 (11.75)
IPA - Autonomy Outdoors 7 (6) 7(8) 8 (7.5) 6 (6) 6 (6.5) 8(8) 6 (4) 8.5 (7.25)
IPA - Social Life and Relationships 6 (5) 38 6 (8.5) 4 (6) 3(7.5) 5(8) 6 (5) 6.5 (7.25)
LiISAT-9 Total 42+11 4.4+1.0 42+1.2 45+09 45+1.0 43+11 4.4+08 39+14

Values are reported as median (IQR) or mean + 1 standard deviation, as appropriate. FOF, fear of falling; IPA, Impact on Participation and Autonomy Questionnaire; LISAT-9, Life

Satisfaction Questionnaire-9.

TABLE 3 | Ordinary least squares regression.

Exploratory analysis

Falling status Fear of falling

Non-faller and

Non-faller and Faller and No Faller and FOF

(n =23) status (n = 37) No FOF (n = 20) FOF (n = 17) FOF (n = 13) (n=10)
B p-value B p-value p-value B p-value B p-value B p-value
IPA - Autonomy Indoors —-1.27 0.44 3.38 0.04* 0.66 0.60 2.88 0.04* —1.96 0.19 3.31 0.05*
IPA - Family Role 1.12 0.54 3.52 0.05* —0.08 0.95 2.32 0.12 -0.27 0.87 5.07 0.01*
IPA - Autonomy Outdoors 0.52 0.68 2.62 0.04* 0.10 0.91 2.37 0.02* 0.21 0.85 3.40 0.01*
IPA - Social Life and Relationships  0.96 0.53 2.60 0.08 -0.15 0.90 1.61 0.20 —-0.17 0.90 3.80 0.02*
LiISAT-9 Total -0.23 0.41 —0.30 0.28 1.06 <0.01*  0.91 <0.01* 1.00 <0.01* 047 0.10

*denotes significant p-values.

FOF, fear of falling; IPA, Impact on Autonomy and Participation Questionnaire; LISAT-9, Life Satisfaction Questionnaire-9.

autonomy): autonomy indoors (f = 3.31, p = 0.05), family role
(B = 5.07, p = 0.01), autonomy outdoors (p = 3.40, p = 0.01)
and social life and relationships (B = 3.80, p = 0.02). Being a
non-faller with a fear of falling was also a significant predictor of
higher scores on two IPA subscales: autonomy indoors (p = 2.88,
p =0.04) and autonomy outdoors (f = 2.37, p = 0.02). Higher life
satisfaction was predicted by being a non-faller (with or without
a fear of falling) or a faller without a fear of falling (8 = 0.91-1.06,
p <0.01).

DISCUSSION

Through this prospective longitudinal study we gained insight
into the prevalence of falls and fear of falling during the
subacute phase of SCI, as individuals transition from inpatient
rehabilitation to community living. Twenty-three (38%) of our
participants fell over the first 6 months post-hospital discharge
and 27 (45%) reported a fear of falling. We also learned that
within the first year after experiencing a SCI, fear of falling status
predicted scores of participation in the domains of autonomy
indoors, autonomy outdoors and family role. Participants
without a fear of falling reported greater participation and
autonomy in activities, such as getting around their house,
visiting relatives and friends, using leisure time as they choose

and completing housework. The majority of questions included
in the autonomy indoors/outdoors and family role domains of
the IPA queried physical tasks, which may be perceived as having
a greater fall risk than the activities queried in the social life
and relationships domain (e.g., talking with people and receiving
respect). In the exploratory analysis, however, having a fear of
falling and having experienced a fall had a more widespread,
negative impact on participation, such that these participants had
poorer scores in the domain of social life and relationships as well.
Moreover, higher life satisfaction was reported in non-fallers with
or without a fear of falling and fallers without a fear of falling.
Based on the findings of our recent qualitative study (22),
we hypothesized that both a fear of falling and falling would
be associated with lower scores on measures of participation,
autonomy and quality of life. This hypothesis was not met, as
experiencing a fall did not independently predict lower scores
on these outcomes. The difference in findings could be explained
by the research methods used. It may be difficult to dissociate
the impact of falls, living with a high fall risk, and having a
fear of falling using qualitative research methods (i.e., semi-
structured interviews). In the present study we used standardized
questionnaires that have been developed to measure specific
constructs, which may better enable us to dissociate the effects of
falls from the effects of fear of falling. The findings presented here

Frontiers in Rehabilitation Sciences | www.frontiersin.org

June 2022 | Volume 3 | Article 903097


https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles

Chan et al.

Participation After Spinal Cord Injury

are more similar to prior quantitative research in community-
dwelling individuals with chronic SCI (i.e., 18.89 & 15.43 years
post injury) that reported fear of falling status, not fall status, had
an impact on participation (9).

In our study, participants who experienced a fall were found to
be significantly younger than non-fallers; however, the difference
in mean age between these two groups was small (i.e. 8 years).
It is possible that younger individuals are more active during
their daily lives (e.g. more likely to be working, parenting, etc.),
and this increased activity level may lead to more opportunities
to fall. Indeed, higher physical activity levels have been linked
to increased risk of falling in individuals with SCI (36). The
mean age of all participants in our study was 58.8 £ 14.6 years,
which reflects the changing demographics of SCI in Canada.
As the incidence of non-traumatic causes of SCI is rising, most
Canadians with SCI who are receiving inpatient rehabilitation are
>50 years old (37). In addition, the prevalence of falling peaks
during middle age (i.e. fourth through sixth decades) for those
living with SCI (36, 38), which coincides with the age range of
many participants in our study.

We did not find an association between fall status and fear of
falling status, which is a finding that has been reported in other
clinical populations, such as individuals in the subacute phase of
recovery following a stroke (39) and individuals with multiple
sclerosis (40). Fear of falling may develop in individuals who have
not experienced a fall, a phenomenon reinforced by the findings
of our qualitative study (22). Not all participants had experienced
a fall since sustaining their SCI, but their perception of their
fall risk and their concern about falling was influenced by falls
they experienced prior to sustaining their SCI and/or serious falls
experienced by family members or friends (22).

Fear of falling is known to impact the participation and life
satisfaction of other populations. With respect to participation,
prior research demonstrated that in older adults, both with
and without a prior history of falls, fear of falling was linked
to restrictions in participation (41-44). Similarly, in people
living with chronic stroke, those who reported a fear of falling
demonstrated significantly reduced activity and participation
(45). With respect to life satisfaction, a recent systematic review
examining the relationships between falls, fear of falling and
quality of life in older, ambulatory adults concluded that both
falls and fear of falling were independent predictors of quality
of life (46). Sung and colleagues (47) looked at differences in
community participation and quality of life in 85 individuals
who used a wheelchair full-time, 37 (44%) of whom had a
diagnosis of SCI. Participants who reported having a fear of
falling demonstrated significantly lower participation and quality
of life scores than those who did not report a fear of falling.
However, the experience of a fall was not simultaneously studied.
It is interesting how our findings suggest less of an effect, if any,
of falls and fear of falling on life satisfaction in individuals with
subacute SCI. One possible explanation is that individuals with
incomplete SCI have expressed a willingness to increase their fall
risk in order to maintain an identity considered “normal” (16).
Additionally, individuals with subacute SCI may not have had
enough time to realize the complete psychosocial impact of falls
and fear of falling on life satisfaction compared to their chronic
counterparts (9).

The findings of this study support prior work that highlights
the importance of addressing fear of falling as a health care
concern independently of fall history (48). In addition to
negatively impacting participation, as demonstrated here, a
fear of falling is also associated with an increased likelihood
of experiencing recurrent falls and injurious falls (38). It has
been suggested that clinicians should consider two possible
scenarios where patients may be restricting participation due to
a fear of falling. First, participation in daily activities may be
restricted due to a fear of falling, even though the individual
has the ability to safely participate. This is a maladaptive
behavior that can lead to an increased risk of falls and
functional decline (48). In this scenario, interventions that reduce
anxiety and increase a sense of control or self-efficacy may
be beneficial (48). Second, participation restriction may stem
from a fear of falling in someone who accurately perceives their
balance impairments, which may be considered an appropriate
response. In this case, interventions to address their balance
deficits are warranted to prevent participation restriction from
becoming a long-term strategy (48). Determining which scenario
most closely reflects an individual’s motivation for restricting
participation is therefore important for intervention planning.
As demonstrated in the current study, a sizeable proportion of
individuals with subacute SCI, including both individuals who
use a wheelchair and individuals who ambulate, have a fear of
falling. Hence, addressing this fear early after SCI (i.e., during
inpatient and outpatient rehabilitation), as individuals prepare
for community integration, is warranted. The majority of fall
prevention interventions are delivered while individuals with SCI
are receiving inpatient or outpatient care (49, 50); however, the
extent to which these interventions focus on a fear of falling
is unknown. Moreover, there is a paucity of research on the
development and evaluation of interventions that target fear of
falling in neurorehabilitation (51), highlighting an area in need
of further research.

A comprehensive assessment of fall risk and fear of falling at
the end of an individual’s inpatient hospital stay is warranted.
This assessment should consider the current mobility status of
the individual, as fall risk and fall experiences differ between
individuals with SCI who ambulate compared to those who
use a wheelchair (52, 53). Moreover, it would be important
to consider whether an individual’s mobility status is likely
to change after hospital discharge. For example, 17% of our
participants transitioned from a wheelchair to walking during
the first 6 months following inpatient discharge. Preparing
individuals for this transition in mobility status and the
associated changes in fall risk may better prepare individuals with
SCI for community integration.

There are two study limitations to note. First, we did not
include measures of depression or anxiety in this study, which
is a notable limitation. Depression and anxiety were previously
found to be associated with a fear of falling in individuals
with SCI who use a wheelchair (54). Second, 11 (15%) of our
participants were lost to follow-up, which was more than the 10%
we estimated. The first 6 months following hospital discharge
is likely a busy time for people with SCI as they continue with
outpatient rehabilitation and adjust to life with SCIL; hence a
higher anticipated dropout rate would have been reasonable.
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In conclusion, within the first year post-SCI, individuals
with a fear of falling reported reduced participation and
autonomy in the domains of autonomy indoors/outdoors and
family role in comparison to individuals without a fear of
falling. Furthermore, fallers with a fear of falling had reduced
participation and autonomy not only in the domains of
autonomy indoors/outdoors and family role, but also in the
domain of social life and relationships, in comparison to
non-fallers with a fear of falling. Lastly, fallers and non-fallers
without a fear of falling and non-fallers with a fear of falling
reported higher life satisfaction than fallers with a fear of falling.
Interventions addressing fear of falling may be worthwhile
additions to the rehabilitation of individuals with SCI during the
subacute phase of recovery.

DATA AVAILABILITY STATEMENT

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

REFERENCES

1. World Health Organization. International Classification of Functioning,
Disability and Health: children and youth version: ICF-CY. Available online at:
https://www.who.int/standards/classifications/international- classification-
of-functioning-disability-and-health (accessed September 9, 2021).

2. Chung P, Yun S, Khan F, A. comparison of participation outcome measures
and the international classification of functioning, disability and health
core sets for traumatic brain injury. J Rehabil Med. (2014) 46:108-16.
doi: 10.2340/16501977-1257

3. Larsson Lund M, Nordlund A, Nygérd L, Lexell ], Bernspang B. Perceptions
of participation and predictors of preceived problems with participation
in persons with spinal cord injury. J Rehabil Med. (2005) 37:3-8.
doi: 10.1080/16501970410031246

4. Schoénherr MC, Groothoff JW, Mulder GA, Eisma WH. Participation and
satisfaction after spinal cord injury: results of a vocational and leisure outcome
study. Spinal Cord. (2005) 43:241-8. doi: 10.1038/sj.sc.3101683

5. Craig A, Nicholson Perry K, Guest R, Tran Y, Middleton J. Adjustment
following chronic spinal cord injury: determining factors that
contribute to social participation. Br J Health Psychol. (2015) 20:807-23.
doi: 10.1111/bjhp.12143

6. Charlifue S, Gerhart
injury of long duration.
doi: 10.3233/NRE-2004-19203

7. Erosa NA, Berry JW, Elliott TR, Underhill AT, Fine PR. Predicting quality of
life 5 years after medical discharge for traumatic spinal cord injury. Br ] Health
Psychol. (2014) 19:688-700. doi: 10.1111/bjhp.12063

8. Boschen KA, Tonack M. Gargaro J. Long-term adjustment and community
reintegration following spinal cord injury. Int ] Rehabil Res. (2003) 26:157-64.
doi: 10.1097/01.mrr.0000088440.78481.1f

9. Singh H, Chan K, Cheung L, Hitzig SL, Musselman KE. The impact of falls
and fear of falling on participation, autonomy, and life satisfaction among
individuals with spinal cord injury: a brief report. J Spinal Cord Med. (2021)
44:5234-9. doi: 10.1080/10790268.2021.1943251

10. Tinetti M. Fear of falling and low self-efficacy: a case of dependence in elderly
persons. ] Gerontol. (1993) 48:35-8. doi: 10.1093/geronj/48.Special_Issue.35

11. Liu M, Hou T, Li Y, Sun X, Szanton SL, Clemson L, et al. Fear
of falling is as important as multiple previous falls in terms of
limiting daily activities: a longitudinal study. BMC Geriatr. (2021) 21:350.
doi: 10.1186/s12877-021-02305-8

K.  Community
NeuroRehabilitation.

integration in
(2004)

spinal  cord
19:91-101.

ETHICS STATEMENT

The studies involving human participants were reviewed
and approved by University Health Network Research Ethics
Board. The patients/participants provided their written informed
consent to participate in this study.

AUTHOR CONTRIBUTIONS

KM, HS, and SH contributed to conception and design of
the study. KC, OH, and AM-B performed data collection.
KC performed data analysis and wrote the first draft of
the manuscript. KM wrote sections of the manuscript. All
authors contributed to manuscript revision and approved the
submitted version.

FUNDING

Financial support was provided by the Canadian Institutes of
Health Research (Grant CIHR PJT 153017) to KM.

12. LiE Fisher KJ, Harmer P, McAuley E. Falls self-efficacy as a mediator of fear
of falling in an exercise intervention for older adults. ] Gerontol Ser B. (2005)
60:P34-40. doi: 10.1093/geronb/60.1.P34

13. Bandura A. Self-efficacy: The Exercise of Control. New York, NY: WH
Freeman/Times Books/ Henry Holt & Co (1997).

14. Khan A, Pujol C, Laylor M, Unic N, Pakosh M, Dawe J, et al
Falls after spinal cord injury: a systematic review and meta-analysis of
incidence proportion and contributing factors. Spinal Cord. (2019) 57:526-39.
doi: 10.1038/s41393-019-0274-4

15. Boswell-Ruys CL, Harvey LA, Delbaere K, Lord SR, A. Falls concern scale
for people with spinal cord injury (SCI-FCS). Spinal Cord. (2010) 48:704-9.
doi: 10.1038/s¢.2010.1

16. Jorgensen V, Roaldsen KS. Negotiating identity and self-image: perceptions
of falls in ambulatory individuals with spinal cord injury - a qualitative
study. Clin  Rehabil. (2017) 31:544-54. doi: 10.1177/0269215516
648751

17. Ligie JT, Cherian B, Babu A. Postural control and fear of falling in
persons with low-level paraplegia. J Rehabil Res Dev. (2010) 47:497.
doi: 10.1682/JRRD.2009.09.0150

18. Shah G, Oates AR, Arora T, Lanovaz JL, Musselman KE. Measuring balance
confidence after spinal cord injury: the reliability and validity of the Activities-
specific Balance Confidence Scale. | Spinal Cord Med. (2017) 40:768-76.
doi: 10.1080/10790268.2017.1369212

19. Forrest G, Huss S, Patel V, Jeffries ], Myers D, Barber C, et al. Falls on an
inpatient rehabilitation unit: risk assessment and prevention. Rehabil Nurs.
(2012) 37:56-61. doi: 10.1002/RNJ.00010

20. Chan K, Guy K, Shah G, Golla J, Flett HM, Williams J, et al. Retrospective
assessment of the validity and use of the community balance and mobility
scale among individuals with subacute spinal cord injury. Spinal Cord. (2017)
55:294-9. doi: 10.1038/s¢.2016.140

21. Wilson A, Kurban D, Noonan VK, Krassioukov A. Falls during
inpatient rehabilitation in spinal cord injury, acquired brain injury, and
neurologmusculoskeletal disease programs. Spinal Cord. (2020) 58:334-40.
doi: 10.1038/s41393-019-0368-z

22. Habib Perez O, Martin S, Chan K, Singh H, Yoshida KK, Musselman KE. A
qualitative, photo-elicitation study exploring the impact of falls and the risk
of falling on individuals with sub-acute spinal cord injury. J Spinal Cord Med.
(2021) 44(sup1):S278-S324.

23. Craven BC, Brisbois L, Pelletier C, Rybkina ], Heesters A, Verrier MC. Central
Recruitment: a process for engaging and recruiting individuals with spinal

Frontiers in Rehabilitation Sciences | www.frontiersin.org

June 2022 | Volume 3 | Article 903097


https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://www.who.int/standards/classifications/international-classification-of-functioning-disability-and-health
https://doi.org/10.2340/16501977-1257
https://doi.org/10.1080/16501970410031246
https://doi.org/10.1038/sj.sc.3101683
https://doi.org/10.1111/bjhp.12143
https://doi.org/10.3233/NRE-2004-19203
https://doi.org/10.1111/bjhp.12063
https://doi.org/10.1097/01.mrr.0000088440.78481.1f
https://doi.org/10.1080/10790268.2021.1943251
https://doi.org/10.1093/geronj/48.Special_Issue.35
https://doi.org/10.1186/s12877-021-02305-8
https://doi.org/10.1093/geronb/60.1.P34
https://doi.org/10.1038/s41393-019-0274-4
https://doi.org/10.1038/sc.2010.1
https://doi.org/10.1177/0269215516648751
https://doi.org/10.1682/JRRD.2009.09.0150
https://doi.org/10.1080/10790268.2017.1369212
https://doi.org/10.1002/RNJ.00010
https://doi.org/10.1038/sc.2016.140
https://doi.org/10.1038/s41393-019-0368-z
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles

Chan et al.

Participation After Spinal Cord Injury

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

cord injury/disease in research at Toronto Rehabilitation Institute. J Spinal
Cord Med. (2021) 44:5240-9. doi: 10.1080/10790268.2021.1970898
Kirshblum SC, Burns SP, Biering-Sorensen F, Donovan W, Graves DE,
Jha A, et al. International standards for neurological classification of
spinal cord injury (Revised 2011). J Spinal Cord Med. (2011) 34:535-46.
doi: 10.1179/204577211X13207446293695

Streiner D, Norman G. Health Measurement Scales: A Practical Guide to Their
Development and Use. 4th ed. Toronto, ON: Oxford University Press (2008).
Noonan V, Kopec ], Noreau L, Singer ], Masse L, Zhang H, et al
Comparing the validity of five participation instruments in persons with
spinal conditions. J Rehabil Med. (2010) 42:724-34. doi: 10.2340/16501977-
0584

Wannapakhe ], Arrayawichanon P, Saengsuwan J, Amatachaya S.
Medical complications and falls in patients with spinal cord injury
during the immediate phase after completing a rehabilitation program.
J Spinal Cord Med. (2015) 38:84-90. doi: 10.1179/2045772313Y.00000
00173

Rushton PW, Kirby RL, Miller WC. Manual wheelchair skills: objective testing
versus subjective questionnaire. Arch Phys Med Rehabil. (2012) 93:2313-8.
doi: 10.1016/j.apmr.2012.06.007

Musselman KE, Arora T, Chan K, Alavinia M, Bone M, Unger ], et al.
Evaluating intrinsic fall risk factors after incomplete spinal cord injury:
distinguishing fallers from nonfallers. Arch Rehabil Res Clin Transl. (2021)
3:100096. doi: 10.1016/j.arrct.2020.100096

Singh H, Shibi Rosen A, Bostick G, Kaiser A, Musselman KE. Exploring
the causes and impacts of falls among ambulators with spinal cord injury
using photovoice: a mixed-methods study. BMJ Open. (2020) 10:¢039763.
doi: 10.1136/bmjopen-2020-039763

Singh H, Scovil CY, Bostick G, Kaiser A, Craven BC, Jaglal SB, et al.
Perspectives of wheelchair users with spinal cord injury on fall circumstances
and fall prevention: a mixed methods approach using photovoice. Jan YK,
editor PLOS ONE. (2020) 15:e0238116. doi: 10.1371/journal.pone.0238116
Cardol M, de Haan RJ, de Jong BA, van den Bos GAM, de Groot
IJM. Psychometric properties of the impact on Participation and
Autonomy Questionnaire. Arch Phys Med Rehabil. (2001) 82:210-6.
doi: 10.1053/apmr.2001.18218

Wilson J, Hashimoto R, Dettori J, Fehlings M. Spinal cord injury and quality of
life: a systematic review of outcome measures. Evid-Based Spine-Care J. (2011)
2:37-44. doi: 10.1055/s-0030-1267085

Anke AG, Fugl-Meyer AR. Life satisfaction several years after severe multiple
trauma - a retrospective investigation. Clin Rehabil. (2003) 17:431-42.
doi: 10.1191/0269215503cr6290a

Seabold S, Perktold J. Statsmodels: Econometric and Statistical Modeling with
Python. p. 92-6. Available online at: https://conference.scipy.org/proceedings/
scipy2010/seabold.html (accessed March 2, 2022).

Matsuda PN, Verrall AM, Finlayson ML, Molton IR, Jensen MP. Falls
Among adults aging with disability. Arch Phys Med Rehabil. (2015) 96:464-71.
doi: 10.1016/j.apmr.2014.09.034

Craven B, Verrier M, Balioussis C, Wolfe D, Hsief ], Noonan V. Rehabilitation
Environmental Scan Atlas: Capturing Capacity in Canadian SCI Rehabilitation.
Richmond, VA: Rick Hansen Institute (2012).

Jorgensen V, Butler Forslund E, Opheim A, Franzén E, Wahman K, Hultling
C, et al. Falls and fear of falling predict future falls and related injuries in
ambulatory individuals with spinal cord injury: a longitudinal observational
study. J Physiother. (2017) 63:108-13. doi: 10.1016/j.jphys.2016.11.010

Kim EJ, Kim DY, Kim WH, Lee KL, Yoon YH, Park JM, et al
Fear of falling in subacute hemiplegic stroke patients: associating factors
and correlations with quality of life. Ann Rehabil Med. (2012) 36:797.
doi: 10.5535/arm.2012.36.6.797

Matsuda PN, Shumway-Cook A, Ciol MA, Bombardier CH, Kartin DA.
Understanding falls in multiple sclerosis: association of mobility status,
concerns about falling, and accumulated impairments. Phys Ther. (2012)
92:407-15. doi: 10.2522/ptj.20100380

Delbaere K, Crombez G, van Haastregt JCM, Vlaeyen JWS. Falls and
catastrophic thoughts about falls predict mobility restriction in community-
dwelling older people: a structural equation modelling approach. Aging Ment
Health. (2009) 13:587-92. doi: 10.1080/13607860902774444

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

Bertera EM, Bertera RL. Fear of falling and activity avoidance in a national
sample of older adults in the United States. Health Soc Work. (2008) 33:54-62.
doi: 10.1093/hsw/33.1.54

Zijlstra GAR, van Haastregt JCM, van Eijk JThM, van Rossum E, Stalenhoef
PA, Kempen GIJM. Prevalence and correlates of fear of falling, and associated
avoidance of activity in the general population of community-living older
people. Age Ageing. (2007)36:304-9. doi: 10.1093/ageing/afm021

Yardley L, Smith H. A prospective study of the relationship between feared
consequences of falling and avoidance of activity in community-living older
people. Gerontologist. (2002) 42:17-23. doi: 10.1093/geront/42.1.17

Schmid AA, Arnold SE, Jones VA, Jane Ritter M, Sapp SA, Van Puymbroeck
M. Fear of falling in people with chronic stroke. Am ] Occup Ther. (2015)
69:6903350020. doi: 10.5014/ajot.2015.016253

Schoene D, Heller C, Aung YN, Sieber CC, Kemmler W, Freiberger E, et al.
systematic review on the influence of fear of falling on quality of life in
older people: is there a role for falls? Clin Interv Aging. (2019) 14:701-19.
doi: 10.2147/CIA.S197857

Sung J, Shen S, Peterson EW, Sosnoff JJ, Backus D, Rice LA. Fear of
falling, community participation, and quality of life among community-
dwelling people who use wheelchairs full time. Arch Phys Med Rehabil. (2021)
102:1140-6. doi: 10.1016/j.apmr.2020.11.013

Allison LK, Painter JA, Emory A, Whitehurst P, Raby A. Participation
restriction, not fear of falling, predicts actual balance and mobility abilities in
rural community-dwelling older adults. ] Geriatr Phys Ther. (2013) 36:13-23.
doi: 10.1519/JPT.0b013e3182493d20

Singh H, Craven BC, Flett HM, Kerry C, Jaglal SB, Silver MP, et al. Factors
influencing fall prevention for patients with spinal cord injury from the
perspectives of administrators in Canadian rehabilitation hospitals. BMC
Health Serv Res. (2019) 19:1-11. doi: 10.1186/s12913-019-4233-8

Singh H, Collins K, Flett H, Jaglal S, Musselman K. Therapists’ perspectives on
fall prevention in spinal cord injury rehabilitation: a qualitative study. Disabil
Rehabil. (2021) 0:1-10. doi: 10.1080/09638288.2021.1904013

Abou L, Alluri A, Fliflet A, Du Y, Rice LA. Effectiveness of physical therapy
interventions in reducing fear of falling among individuals with neurologic
diseases: a systematic review and meta-analysis. Arch Phys Med Rehabil. (2021)
102:132-54. doi: 10.1016/j.apmr.2020.06.025

Singh H, Cheung L, Chan K, Flett HM, Hitzig SL, Kaiser A, et al. Comparing
the causes, circumstances and consequences of falls across mobility statuses
among individuals with spinal cord injury: a secondary analysis. ] Spinal Cord
Med. (2021) 44:5193-202. doi: 10.1080/10790268.2021.1956252

Jorgensen V, Butler Forslund E, Franzén E, Opheim A, Seiger A, Stahle A, etal.
Factors associated with recurrent falls in individuals with traumatic spinal
cord injury: a multicenter study. Arch Phys Med Rehabil. (2016) 97:1908-16.
doi: 10.1016/j.apmr.2016.04.024

Butler Forslund E, Roaldsen KS, Hultling C, Wahman K, Franzén E. Concerns
about falling in wheelchair users with spinal cord injury—validation of the
Swedish version of the spinal cord injury falls concern scale. Spinal Cord.
(2016) 54:115-9. doi: 10.1038/s¢.2015.125

Conflict of Interest: The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be construed as a
potential conflict of interest.

Publisher’s Note: All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations, or those of
the publisher, the editors and the reviewers. Any product that may be evaluated in

this article, or claim that may be made by its manufacturer, is not guaranteed or

endorsed by the publisher.

Copyright © 2022 Chan, Habib Perez, Singh, Marinho-Buzelli, Hitzig and
Musselman. This is an open-access article distributed under the terms of the Creative
Commons Attribution License (CC BY). The use, distribution or reproduction in
other forums is permitted, provided the original author(s) and the copyright owner(s)
are credited and that the original publication in this journal is cited, in accordance
with accepted academic practice. No use, distribution or reproduction is permitted
which does not comply with these terms.

Frontiers in Rehabilitation Sciences | www.frontiersin.org

June 2022 | Volume 3 | Article 903097


https://doi.org/10.1080/10790268.2021.1970898
https://doi.org/10.1179/204577211X13207446293695
https://doi.org/10.2340/16501977-0584
https://doi.org/10.1179/2045772313Y.0000000173
https://doi.org/10.1016/j.apmr.2012.06.007
https://doi.org/10.1016/j.arrct.2020.100096
https://doi.org/10.1136/bmjopen-2020-039763
https://doi.org/10.1371/journal.pone.0238116
https://doi.org/10.1053/apmr.2001.18218
https://doi.org/10.1055/s-0030-1267085
https://doi.org/10.1191/0269215503cr629oa
https://conference.scipy.org/proceedings/scipy2010/seabold.html
https://conference.scipy.org/proceedings/scipy2010/seabold.html
https://doi.org/10.1016/j.apmr.2014.09.034
https://doi.org/10.1016/j.jphys.2016.11.010
https://doi.org/10.5535/arm.2012.36.6.797
https://doi.org/10.2522/ptj.20100380
https://doi.org/10.1080/13607860902774444
https://doi.org/10.1093/hsw/33.1.54
https://doi.org/10.1093/ageing/afm021
https://doi.org/10.1093/geront/42.1.17
https://doi.org/10.5014/ajot.2015.016253
https://doi.org/10.2147/CIA.S197857
https://doi.org/10.1016/j.apmr.2020.11.013
https://doi.org/10.1519/JPT.0b013e3182493d20
https://doi.org/10.1186/s12913-019-4233-8
https://doi.org/10.1080/09638288.2021.1904013
https://doi.org/10.1016/j.apmr.2020.06.025
https://doi.org/10.1080/10790268.2021.1956252
https://doi.org/10.1016/j.apmr.2016.04.024
https://doi.org/10.1038/sc.2015.125
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/rehabilitation-sciences
https://www.frontiersin.org
https://www.frontiersin.org/journals/rehabilitation-sciences#articles

	Impact of Falls and Fear of Falling on Participation, Autonomy and Life Satisfaction in the First Year After Spinal Cord Injury
	Introduction
	Materials and Methods
	Participants
	Data Collection
	Impact on Participation and Autonomy Questionnaire (IPA)
	Life Satisfaction Questionnaire 9 (LiSAT-9)
	Data Analysis

	Results
	Discussion
	Data Availability Statement
	Ethics Statement
	Author Contributions
	Funding
	References


