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Falls in individuals with incomplete spinal cord injury
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Study design: Mail survey of participants with incomplete spinal cord injury (SCI).
Objective: To describe the incidence, circumstances, consequences, and perceived contributory
factors associated with falls among ambulatory individuals with incomplete SCI.
Setting: Southeast region of the United States.
Methods: A survey instrument was developed largely from existing measures and mailed to
individuals with incomplete SCI to collect self-reported information on participant character-
istics and fall-related variables.
Results: Seventy-five percent of study participants sustained at least one fall over the previous
year. Even though most injuries were minor, 18% of fallers sustained a fracture and 45%
reported reduced ability to get out into the community and engage in productive activity.
Factors perceived to contribute to falls most often were decreased strength in the trunk and
lower extremities, loss of balance, and hazards in the environment.
Conclusions: Falls occur frequently and often have significant consequences among
ambulatory individuals with SCI. These data may assist rehabilitation professionals to identify
those at risk and implement fall prevention strategies.
Sponsorship: This project was supported by a grant from the South Carolina Spinal Cord
Injury Research Fund Grant # 0703.
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Introduction

Traumatic spinal cord injury (SCI) results in immediate
and generally permanent changes in sensory and motor
functioning, the extent of which depends on the level
and neurological completeness of the injury. In some
cases, individuals with neurologically incomplete inju-
ries are able to ambulate.1 However, the quality and
degree of ambulation may be affected by spasticity,
muscle weakness, and coactivation of muscle groups.2

Ambulatory ability may be further impacted as indivi-
duals age by declines in the neurologic, musculoskeletal,
and cardiovascular systems.3–5 Thus, ambulation is
frequently limited to certain conditions such as within
the home, for shorter distances, or with the support of
an assistive device.

In a recent study of 1328 persons with traumatic SCI,
ambulatory individuals were found to have the highest
rate of subsequent injuries due to a variety of causes,

including falls.6 Thus, impaired balance or gait may
have contributed to the greater occurrence of injuries in
this group. Alcohol and prescription drug misuse, which
can further affect balance and gait, were also found to
be associated with elevated risk for subsequent injuries.
Although falls may have accounted for a number of
injuries, this study considered injuries due to a variety of
causes and did not address falls exclusively.

While falls have not been studied specifically in
individuals with SCI, they are a primary health concern
among older adults in the general population. Major
injuries, including head trauma, soft tissue injuries,
fractures, and dislocations, may occur due to a fall;
fractures account for 75% of serious injuries.7 Hip
fractures cause the most significant health problems8

and may result in the individual being unable to return
home and live independently.9 Falls can also lead to a
fear of falling and restriction of activity because of
fear.10

As a result of the potentially serious consequences of
falls, a better understanding of falls and related factors
among individuals with incomplete SCI may assist
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health care professionals to identify individuals at risk
and develop interventions to prevent injury. The
purpose of this study, therefore, was to examine the
incidence, circumstances, consequences, and factors
associated with falls among a community sample of
ambulatory persons with incomplete SCI.

Methods

Participants
The sample was identified from outpatient files of
persons from a large free-standing specialty hospital in
the Southeastern United States, who took part in a
previous study of subsequent injuries.6 To participate
in this study, participants had to meet the following
criteria: (1) a traumatic incomplete SCI; (2) ability to
ambulate independently for a minimum of 10 m with or
without an assistive device; (3) a minimum of one year
post-SCI; and (4) age 18 years or older at the time of the
study. Of the 281 individuals from the initial study who
met the inclusion criteria, 59 could not be located and
one was deceased, which reduced the working sample to
221. One hundred and nineteen out of 221 individuals
completed the questionnaire, for a response rate of 54%.

Procedure
Prospective participants were sent a letter to explain
the purpose of the study and to alert them that a
questionnaire on falls and related injuries would be
forthcoming. A cover letter, with all of the elements of
informed consent, and a survey instrument were mailed
4–6 weeks later. Participants were asked to return the
questionnaire within 2 weeks. Nonrespondents received
a follow-up mailing if the completed questionnaire was
not received after 4 weeks. Participants were offered a
$20 incentive to complete the instrument. All procedures
were approved by the Institutional Review Boards of the
collaborating institutions.

Instrument
A questionnaire was developed through consolidation of
several measures and the addition of fall-related items.
For the purpose of this study, a fall was defined as an
unplanned, unexpected contact with the supporting
surface.11 The consolidation of several measures was
necessitated by absence of appropriate existing measures
as available instruments are performance based and
include tests such as the Timed Up and Go;12 Berg
Balance Scale;13 and Performance Oriented Mobility
Assessment.14 Items were selected from the Falls
Assessment Questionnaire15 and the Behavioral Risk
Factor Surveillance System (BRFSS),16 a national
survey aimed at gathering information on health
behaviors of adults. Other items elicited information
on medical conditions, medication usage, history of
falls, and the nature and severity of fall-related injuries.
Participants were asked to rate factors perceived to be
associated with a fall on a scale of 1–5, with a score of

1 used to indicate that the factor was not at all related
to the fall and 5 to indicate the factor was entirely
responsible for the fall.

This questionnaire was developed with the assistance
of an expert from the Survey Research Unit of a
Southeastern medical university and feedback from
experts in the field of physical therapy. It was then pilot
tested on a small sample of persons with SCI in order
to determine if questions were unclear, incomplete, or
misleading and to solicit suggestions for any additional
questions that should be included. Further revisions to
the questionnaire were made based on feedback from
this group. Closed-ended questions were used, which
required the respondent to select from among several
choices.

Analysis
Descriptive statistics were determined for demographic
information, SCI characteristics, health and physical
activity data, and incidence of falls for all respondents.
Frequency distributions were then determined for
factors perceived by the participant to be related to
a fall. All calculations were performed using SAS
software.17

Results

Participant characteristics
The average age of the study participants was 51.6 years
(SD¼ 13.93). The majority of individuals (69%) were
male, and most participants (74%) were Caucasian.
More than half (54%) of the participants were married,
and 71% lived with a spouse of other caregiver. Fifty-six
percent of this sample had completed at least some
college, and 55% had an annual household income of at
least $25 000.

The average number of years since the SCI was 13.6
(SD¼ 5.94). Most of the participants (52%) sustained
their injury in a motor vehicle accident or from a fall or
flying object (28%). Of the study sample, 47% sustained
a cervical injury, 36% a thoracic injury, and 17% a
lumbar injury. Seventy-eight percent of participants
reported full movement in the upper extremities and
hands. Seventy percent of participants reported that
they ambulated in the community and 71% of
participants were able to negotiate stairs.

Falls history
Seventy-five percent of the study participants sustained
at least one fall over the previous year. The location of
the majority of falls was in the home, and the time of
day when most falls occurred was during the afternoon
or evening (Table 1). Less severe injuries such as bruises,
scrapes, and cuts occurred most frequently followed by
muscle/ligament strain or sprain. However, 18% of
fallers sustained a fracture as a result of a fall and 45%
reported that falls restricted their ability to get out into
the community and engage in productive activity.
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Factors perceived by the study participants to
contribute to falls most often were decreased strength
in the trunk and lower extremities, loss of balance, and
hazards in the environment (Table 2). Factors such
as alcohol or prescription medication use were not
perceived to be related to falls.

Discussion

Although this study was descriptive in nature, the results
indicate that falls are an important consideration for
ambulatory individuals with incomplete SCI both in
terms of frequency and consequence. The incidence of
falls (75%) was substantially higher than the incidence
reported for healthy individuals age 65 and older, which
ranges between 25 and 35%.10,18 Even though fall rates
as high as 40–50% are reported for frail, institutiona-
lized elderly age 80 and older,19 these rates are lower
than for our sample of ambulatory individuals with
incomplete SCI. The incidence of falls for those with
incomplete SCI are also greater than those for
individuals with neurological diseases such as peripheral
neuropathy (50%)20 and Parkinson’s disease (38–
62%).21,22

For individuals with incomplete SCI, the location
where the majority of falls occurred was in the home,
and the frequency of falls increased throughout the day.
The incidence of fractures (18%) exceeded that reported
in studies of healthy older adults (510–6%23) suggesting
a much greater consequence of falls in this population.
This is furthered evidenced by declines in ability to
engage in community and productive activities among
almost half (45%) of the participants.

Table 1 Falls historya

Participants with
history of falls

n¼ 89b

Location of fall(s)
Home 73 (67)
Community 33 (33)
Work 16 (15)

Time of day for fall(s)
Morning 50 (43)
Afternoon 58 (50)
Evening 59 (52)

Injury(ies) due to fall(s)
Bruises, cut, scrape 63 (71)
Muscle/ligament strain or sprain 35 (39)
Joint dislocation 6 (7)
Fracture 16 (18)
Loss of consciousness 3 (3)

Activities limited by fall-related injury(ies)
Time out of bed 27 (32)
Ability to get out in community 39 (45)
Ability to care for self 24 (29)
Productive activity 39 (46)
Interaction with others 29 (35)
Ability to make money 22 (27)

Fall-related injury(ies) that required
medical help

32 (36)

aValues are number (percentage) unless otherwise indicated
bMore than one variable in each category may apply for
participants with a history of falls

Table 2 Perceptions of factors contributing to fallsa,b

Variable
Not at all

Entirely

1 2 3 4 5

Decreased or altered sensation 26 (37) 6 (8) 20 (29) 9 (13) 9 (13)
Decreased strength in trunk and legs 6 (8) 6 (8) 20 (27) 22 (30) 20 (28)
Loss of balance 4 (5) 7 (8) 14 (17) 20 (24) 38 (46)
Spasticity in leg muscles 27 (40) 9 (13) 10 (15) 10 (15) 12 (17)
Alcohol/drug consumption 53 (84) 1 (2) 7 (11) 0 2 (3)
Medication side effects 55 (83) 4 (6) 4 (6) 2 (3) 1 (2)
Lack of attention 31 (42) 11 (15) 18 (25) 7 (10) 6 (8)
Dizziness 50 (74) 7 (10) 6 (9) 2 (3) 3 (4)
Visual problems 54 (83) 4 (6) 5 (8) 0 2 (3)
Moving too fast 19 (26) 13 (18) 22 (30) 10 (14) 9 (12)
Hazards in the environment 15 (21) 12 (16) 18 (25) 11 (15) 17 (23)
Fatigue due to overexertion 27 (39) 10 (14) 15 (22) 11 (16) 6 (9)
Footwear 35 (52) 9 (13) 9 (13) 7 (10) 7 (10)
Poor lighting 51 (79) 5 (7) 3 (5) 4 (6) 2 (3)
Bad luck 43 (63) 5 (7) 9 (13) 5 (7) 6 (9)

aValues are number (percentage)
bSome variables have missing values, hence the sample size (n) for some variables may be less than the number of participants
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Implications

This study suggests that falls are a significant problem
among ambulatory persons with SCI, both in terms
of frequency and consequence. Given that ambulation
is a highly coveted goal after SCI, rehabilitation profes-
sionals may not fully address safety issues. This
demonstrates the need to incorporate falls history and
specific clinical tests and measures into the examination
of these individuals to better identify the particular
factors that may be associated with falls. Laboratory
assessment of balance and gait would provide additional
objective data that would allow an even better analysis
of the factors contributing to falls among individuals
with incomplete SCI. This information could then be
used to design interventions to remediate identified
deficits and potentially reduce the incidence of falls and
subsequent injuries.

Limitations

There are several noteworthy limitations in this study.
First, all data are self-report. Data from observance of
actual behaviors or from diaries updated on a regular
basis may have identified a somewhat different incidence
of falls. However, we selected a relatively short time-
frame to minimize recall bias. Second, there were a large
number of nonresponders. Selective attrition/response
could affect the overall estimate of the incidence of falls
and would depend on the differences between respon-
ders and nonresponders. Third, participants were
selected from a specialty hospital rather than a popula-
tion based cohort. However, the specialty hospital
captures 85% of all SCI persons within that state,
suggesting that a population-based cohort would have
had only modest effects on the results.

Future research

Whereas this study was the first to identify basic
epidemiologic information on falls, further research is
needed to pinpoint risk and protective factors for falls.
Clinical and laboratory examination of balance and gait
may also augment information obtained through self-
report.
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