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Background. Sensorimotor impairments following spinal cord injury (SCI) affect
mobility and subsequently increase the risk of falls to patients. However, most of the
fall data for these patients were retrospectively gathered.

Objectives. This study prospectively assessed falls and intrinsic factors associated
with falls in 89 independent ambulatory individuals with SCI over the course of 6
months. In addition, functional ability between participants who did and did not fall
was compared.

Methods. Participants were interviewed and assessed for their baseline data and
functional ability using the Timed “Up & Go” Test and the Six-Minute Walk Test. Then
they were interviewed by telephone to complete a self-report questionnaire once per
week to gather fall data for 6 months. A stepwise multiple logistic regression was
utilized to determine the effects of demographics and SCI characteristics on occur-
rence of falls. The functional data between participants who fell and those who did
not fall were compared using the Mann-Whitney U test.

Results. Thirty-five participants (39%) experienced at least 1 fall during 6 months
(range�1–11). Two participants required medical attention due to patellar and
sternum fractures after falling. Participants with an educational level of high school
graduate or greater, an American Spinal Injury Association Impairment Scale C (AIS-C)
classification, and a fear of falling (FOF) significantly increased their risk of falls
approximately 4 times more than those who graduated primary education, had an
AIS-D classification, and did not have FOF. Moreover, the functional abilities of
participants who fell were significantly poorer than those who did not fall.

Limitations. The sample size was calculated based on the primary objective
(incidence of falls), which may not be sufficient to clearly indicate factors associated
with falls for the participants.

Conclusions. More than one third of the independent ambulatory participants
with SCI experienced at least 1 fall during the 6-month period of the study. The
findings suggest the importance of functional improvement on the reduction of fall
risk in these individuals.
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More than half of patients
with spinal cord injury (SCI)
have an incomplete lesion.

Although 80% of these patients can
regain ambulatory ability after reha-
bilitation, sensorimotor dysfunctions
following SCI affect the quality and
degree of ambulation and increase
risk of falls in these individuals.1,2

Krause3 reported that individuals
with SCI had a high rate of subse-
quent injuries due to a variety of
causes, including falls. That study,
however, considered injuries due to
a variety of causes and did not inves-
tigate falls exclusively. Brotherton
et al4 retrospectively surveyed falls
in 119 independent ambulatory indi-
viduals with SCI and found that 75%
(n�89) sustained at least 1 fall in a
year. After falls, 18% of these individ-
uals experienced fractures, and 45%
had restricted ability to function
independently in the community and
engage in productive activities.4 The
researchers also found that exercise
frequency and walker use signifi-
cantly reduced the risk of falls.5

However, the data were retrospec-
tively gathered using a mail survey
and subjectively reported by the par-
ticipants, with a large number of
nonresponders (46%). Later, Ama-
tachaya et al6 reported that 74% of
independent ambulatory individuals
with incomplete SCI experienced at
least 1 fall in 6 months (range�1–
24), and 1 individual had a metatarsal
fracture that required limited weight
bearing for 2 weeks. However, the
study recruited only 23 independent
ambulatory individuals with incom-
plete SCI and reported incidence of
falls as a factor relevant to functional
alteration after discharge.6 Recently,
Phonthee et al7 also retrospectively
gathered data on falls and found that
34% of independent ambulatory indi-
viduals with SCI experienced falls
during 6 months before participation
in the study (range�1–6) and that
individuals who experienced a fall
had better functional ability than

those who did not fall. The research-
ers suggested that better functional
ability may increase the integration
of walking while performing daily
activities that expose people to a
high risk of falls.7

Until now, most studies relating to
falls in independent ambulatory
people with SCI retrospectively
reported the data3,4,7 or recruited a
small number of participants.6 More-
over, participants in these stud-
ies3,4,6,7 indicated impairments of
balance and walking ability as major
causes of falls. However, the data
were subjectively reported by the
participants, which might have
reduced the strength of the findings.
Therefore, a further study using pro-
spective fall data collection with the
incorporation of objective assess-
ments relating to falls would ensure
the validity of the findings and direct
the application of proper rehabilita-
tion strategies to improve safety
issues for the patients.

The impairments of balance and
walking ability can be quantitatively
measured using the Timed “Up &
Go” Test (TUG) and the Six-Minute
Walk Test (6MWT). The TUG incor-
porates many complex tasks that
reflect ability of dynamic balance
control. The 6MWT is one of the
most thorough measures, and the
results correlate with many walking
ability tests, such as the Walking
Index for Spinal Cord Injury II
(WISCI-II) and the 10-Meter Walk
Test (10MWT).8–10 This study pro-
spectively assessed the incidences,
circumstances, consequences, and
intrinsic factors associated with falls
in independent ambulatory people
with SCI over 6 months and com-
pared the functional ability between
participants who fell and those who
did not fall using the TUG and
6MWT.

Method
Participants
This study prospectively monitored
data on falls over 6 months in a
cohort of independent ambulatory
individuals with SCI from several
communities in Thailand. The partic-
ipants had an SCI either from trau-
matic causes or nonprogressive dis-
eases at a subacute or chronic stage
of injury. In addition, they needed to
be at least 18 years of age and have
the ability of independent walking
over at least 17 m with or without a
walking device (Functional Indepen-
dence Measure [FIM] locomotor sub-
scale score of 5–7).8 Exclusion crite-
ria included the inability to read Thai
and having an SCI from a progressive
disease or other medical conditions
that might affect ambulatory ability,
such as visual deficits, pain in the
musculoskeletal system with a pain
scale more than 5 out of 10 on a
visual analog scale, leg length dis-
crepancy, or deformities in the joints
of the lower extremities. Eligible par-
ticipants provided written informed
consent prior to taking part in the
study.

Ninety-one independent ambulatory
patients with SCI agreed to partici-
pate in this study. However, 2
individuals were lost during the
follow-up period because they had
changed their telephone numbers;
therefore, 89 participants completed
the study (Fig. 1). Most of the partic-
ipants were men, had a chronic or
mild severity of SCI (American Spinal
Injury Association Impairment Scale
D [AIS-D]) from a nontraumatic
cause, and required a walking
device. Table 1 presents baseline
demographics and characteristics of
SCI of the participants.

Protocols of the Study
Participants were interviewed and
assessed for baseline demographics,
SCI characteristics, and self-perceived
health status using a self-report
questionnaire (Appendix) that was
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developed from data of previous
studies.4,6,7 Then, the content valid-
ity of the questionnaire was judged
subjectively through the method of
expert panel discussion using 4 reha-
bilitation experts (2 physical thera-
pists, a nurse, and a physician) who
had extensive clinical experience in
treating patients with neurological
conditions. Subsequently, the ques-

tionnaire was preliminarily tested in
10 independent ambulatory patients
with SCI. Thereafter, some items
were deleted, modified, or rear-
ranged to improve the clarity and
completeness of the questionnaire.
Then participants were assessed for
their functional ability using the TUG
and 6MWT. Details of the tests are
below.

TUG. Participants were instructed
to stand up from a chair with arm-
rests; walk around a traffic cone,
which was located 3 m away from
the chair; and return to the sitting
position in the chair, at a maximum
and safe speed, with or without a
walking device.11,12 The amount of
time from the command “go” until
the participant’s back was against
the backrest was recorded.

6MWT. Participants were required
to walk along a rectangular walkway
for as long as possible in 6 minutes.
During the test, participants were
allowed to rest as needed, without
stopping the timer, and continued
walking as soon as they could. Every
1 minute during the test, participants
were informed about the time left
and offered encouragement. The dis-
tance covered in 6 minutes was
recorded.8,9

Following the test, participants
received a fall diary (see part 3.1 in
the Appendix) to daily record data
relating to falls at home, and the
researcher (S.P.) telephoned them
weekly to interview and summarize
the data for the week. Data on the
occurrence of falls, including date,
time, place, circumstances, and con-

91 independent ambulatory
patients with spinal cord injury

agreed to participate in the study  

2 participants were lost
to follow-up in the

second month 

89 participants completed the study 

35 participants experienced at least
1 fall (39%, range=1–11 times) 

54 participants did
not fall (61%) 

Figure 1.
Flowchart of study participants.

Table 1.
Baseline Demographics and Spinal Cord Injury Characteristics of the Participants

Variable
Total

(n�89)
Nonfallers

(n�54)
Fallers
(n�35) P

Age (y)a 53.0 (43.0–60.0) 54.0 (43.0–63.0) 50.0 (40.0–58.0) .129

Postinjury time (m)a 42.0 (15.5–72.0) 36.0 (13.5–72.0) 48.0 (24.0–72.0) .559

Sex: male (n [%])b 60 (67) 33 (61) 27 (77) .115

Cause: traumatic (n [%])b 34 (38) 20 (37) 14 (40) .779

Stage of injury: chronic (n [%])b 76 (85) 46 (85) 30 (86) .945

Level of injury: tetraplegia (n [%])b 28 (31) 16 (57) 12 (43) .644

AIS class: AIS-C (n [%])b,c 29 (33) 14 (48) 15 (52) .096

Using a walking device: no (n [%])b 36 (40) 22 (61) 14 (39) .945

a The data are presented using median (interquartile range: Q1–Q3), the data between fallers and nonfallers were compared using the Mann-Whitney U
test.
b The variables are categorized as follows: sex: male/female; cause: traumatic/nontraumatic; stage of injury: subacute/chronic; level of injury:
tetraplegia/paraplegia; AIS class: AIS-C/AIS-D; use of a walking device: yes/no. The data between participants who did and did not fall were compared using
the chi-square test.
c AIS�American Spinal Injury Association (ASIA) Impairment Scale.
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sequences, were gathered during
the telephone interviews. To ensure
information accuracy, the findings
were confirmed by caregivers or rel-
atives. If there was any conflicting
information between the participant
and caregiver, the researcher relied
on the data that were consistent
with those in the fall diary. For the
purposes of this study, a fall was
defined as an unplanned, unex-
pected, or unintentional event that
occurred during standing, walking,
or changing posture and resulted in
a person coming to rest on the
ground or other lower or supporting
surface.5,6

Data Analysis
Descriptive statistics were applied
to explain baseline demographics,
SCI characteristics, and findings of
the study. The data between partici-
pants who fell and those who did not

fall were compared using the Mann-
Whitney U test for continuous vari-
ables and the chi-square test for cat-
egorical data. The stepwise multiple
logistic regression analysis was uti-
lized to determine effects of inde-
pendent variables (including age,
sex, living arrangements, having a
caregiver, level of education, cause
of SCI, level of SCI, severity of SCI,
the requirement of a walking device,
current perceived health when
compared with a previous year, and
fear of falling [FOF]) on the occur-
rence of falls. The results were
reported as an adjusted odds ratio
(aOR) with corresponding 95% con-
fidence intervals (95% CI) and Beta
(�) coefficients with the standard
error around the Beta coefficient.
The aOR provides information about
the increase or decrease in the pos-
sibility of falls given that the inde-
pendent variable has occurred when

controlling for other independent
variables in the model. An aOR of
less than 1 indicates a decrease in the
chance that the fall will occur given
that the independent variable occurs
(a protective factor). On the con-
trary, an aOR of greater than 1 indi-
cates an increase in the chance that
the fall will occur given that the inde-
pendent variable occurs (a risk fac-
tor). The Beta coefficients represent
the log of the aOR or the influence of
independent variables on the occur-
rence of falls.13 The level of signifi-
cance was set at P�.05.

Role of the Funding Source
This study was supported by funding
from the Faculty of Associated Med-
ical Sciences, the Improvement of
Physical Performance and Quality of
Life (IPQ) research groups, and the
Graduate School, Khon Kaen Univer-
sity, Khon Kaen, Thailand.

Results
Incidence, Circumstances, and
Consequences of Falls
Thirty-five participants experienced
at least 1 fall in 6 months (range�1–
11) (Fig. 1), and the total number of
falls was 98. Table 2 presents circum-
stances of falls in which most of the
falls occurred while walking within
the house and its immediate sur-
roundings (n�74) (areas of falls
within the house included the bed-
room [n�11], bathroom [n�15],
walkway in the house [n�14], and
kitchen [n�2]), during the morning
to afternoon time (5:00 am–4:59
pm). Participants indicated lower-
limb muscle weakness and environ-
mental hazards (ie, uneven surface
[n�10], slippery floor [n�18], and
obstacle on the floor [n�14]) as
major causes of falls (Tab. 2). Most
participants reported no serious con-
sequences after falling. Two partici-
pants, however, had fractures: one
participant had a patellar fracture
that needed rehospitalization for 14
days with limited weight bearing,
and another participant had a ster-

Table 2.
Fall Data: Time, Place, Circumstances, and Factors Inducing Falls as Perceived by the
Participants

Fall Data
No. of Fallsa

(n [%])

Period of falls

Morning 46 (47)

Afternoon 23 (24)

Evening 17 (17)

Night 12 (12)

Location of falls

Within the house 42 (43)

Immediate surroundings of the house 37 (38)

Community 13 (13)

Workplace 6 (6)

Activities during falls

Changing posture 23 (23)

Standing 1 (1)

Walking 74 (76)

Factors inducing falls as perceived by the participants

Loss of balance 21 (21)

Lower limb muscle weakness 32 (33)

Environmental hazard 42 (43)

Less attention during movement 3 (3)

a The total number of falls was 98.
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num fracture that required readmis-
sion for 5 days (Fig. 2).

Factors Associated With Falls
Data of stepwise logistic regression
analysis indicated that living arrange-
ments, having a caregiver, level of
education, level of SCI, severity of

SCI, the requirement of a walking
device, current perceived health
when compared with a previous
year, and FOF were the best predic-
tors for the occurrence of a fall
(Tab. 3). Among these variables, at
least high school graduation, having
an AIS-C classification, and having

FOF significantly increased risk of
falls by approximately 4 times com-
pared with those who graduated pri-
mary education, had an AIS-D classi-
fication, and did not have FOF
(P�.05) (Tab. 3).

Figure 2.
Physical, functional, and psychological consequences of falls.

Table 3.
Data on Factors Associated With Falls in Independent Ambulatory Participants With Spinal Cord Injurya

Variableb
Total

(n�89)

Nonfallers
(n�54)
n (%)

Fallers
(n�35)
n (%)

�

Coefficient SE aOR (95% CI) P

Marital status: did not have a couple 33 16 (48) 17 (52) 0.78 0.52 2.18 (0.78–6.07) .134

Having a caregiver: yes 57 34 (60) 23 (40) 0.92 0.60 2.51 (0.77–8.11) .121

Level of education: �high school 31 13 (42) 18 (58) 1.49 0.56 4.43 (1.48–13.24)c .008

Level of injury: tetraplegia 28 16 (57) 12 (43) �0.66 0.63 0.52 (0.15–1.77) .293

AIS class: AIS-C 29 14 (48) 15 (52) 1.49 0.69 4.45 (1.16–17.11)c .030

Using a walking device: no 36 22 (61) 14 (39) 0.95 0.66 2.58 (0.71–9.46) .152

Health status compared to a previous year: worse 13 5 (38) 8 (62) 1.00 0.76 2.72 (0.62–11.98) .186

Fear of falling: yes 60 41 (68) 29 (48) 1.42 0.72 4.16 (1.02–16.90)c .047

a SE�standard error, aOR�adjusted odds ratio, 95% CI�95% confidence interval, AIS�American Spinal Injury Association (ASIA) Impairment Scale.
b The variables are categorized as follows: marital status: did not have a couple (reference group)/have a couple; having a caregiver: no (reference group)/
yes; educational level: primary school (reference group)/at least high school; injury level: paraplegia (reference group)/tetraplegia; AIS class: AIS-D (reference
group)/AIS-C; using a walking device: yes (reference group)/no; health status compared with a previous year: same-better (reference group)/worse; fear of
falling: no (reference group)/yes.
c aOR is significantly different from the reference group for which the value was set at 1.0 (P�.05).
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Functional Ability in Participants
Who Fell and Those Who Did
Not Fall
TUG. The TUG data of 6 partici-
pants were considered outliers (the
data that were more than 1.5 times
of the interquartile range: Q1–Q3);14

thus, the data were analyzed in 83
participants. The findings indicated
that individuals who fell required a
significantly longer time to complete

the TUG compared with those who
did not fall (P�.05) (Fig. 3A).

6MWT. The 6MWT data of 2 par-
ticipants were considered outliers;
thus, the data were analyzed in 87
participants. The findings suggest
that individuals who did not fall
could walk a significantly longer dis-
tance, within a 6-minute period, than
those who fell (P�.05) (Fig. 3B).

Discussion
This study prospectively investigated
falls and associated factors in 89
independent ambulatory individuals
with SCI. The findings showed that
39% of the participants experienced
at least 1 fall during 6 months
(range�1–11/participant). The falls
mostly occurred while participants
were walking, during morning to
afternoon hours, and within the
house and its immediate surround-
ings (Tab. 2). After falls, 2 partici-
pants had fractures that needed med-
ical attention. Participants with an
educational level of at least high
school graduation with an AIS-C
classification and FOF significantly
increased their risk of falling by
approximately 4 times compared
with those who graduated primary
school, had an AIS-D classification,
and did not have FOF (P�.05)
(Tab. 3). The TUG and 6MWT data
indicated that participants who fell
had significantly poorer functional
ability than those who did not fall
(P�.05) (Fig. 3).

The incidence of falls found in this
study was less than that reported
previously.4,6 The differences may
relate to study design, follow-up
period, and sample size. The present
study used prospective fall data col-
lection every week for 6 months. A
prospective design allows data gath-
ering, from exposure to outcome,
that can establish a temporal rela-
tionship of the observed events.15

However, frequent follow-up of the
fall data may lead to the “Hawthorne
effect,” which commonly occurs
when individuals know that they are
being observed and temporarily
change their behavior.15 This may
be a reason that the incidence of falls
found in this study (39%) was less
than that of previous reports (74%–
75%).4,6 However, the findings were
similar to those recently reported
(34%) in a study using retrospective
face-to-face interviews to gather fall
data during a 6-month period.7

Figure 3.
Data of functional tests in fallers and nonfallers for the (A) Timed “Up & Go” Test and
the (B) Six-Minute Walk Test with P values from the Mann-Whitney U test.
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The sensorimotor deterioration fol-
lowing SCI and inappropriate envi-
ronmental conditions may have lim-
ited the ability of the individuals to
participate in the community. There-
fore, the falls frequently occurred at
home (within the house and its
immediate surroundings). In addi-
tion, the time of falls was associated
with the duration of the performed
exercises and physical activities
(subjective data from the self-report
questionnaire). After falling, 2 partic-
ipants experienced fractures that
needed medical attention. The find-
ing was in agreement with those of
previous studies that also reported
that individuals had experienced
fractures after falls.4,6,7 The findings
emphasize the serious consequences
after falls and the need for a proper
rehabilitation strategy or manage-
ment to improve safety issues, par-
ticularly while walking in actual envi-
ronments, of these individuals.

The findings indicate that partici-
pants who achieved at least high
school graduation and had an AIS-C
classification and FOF significantly
increased their risk of falling by
approximately 4 times compared
with those who completed primary
school education and had an AIS-D
classification and FOF (P�.05)
(Tab. 3). Regidor et al16 reported that
educational level is associated with
attention to health status. Individuals
with a high educational level may
increase attention to their health sta-
tus and thus move more frequently
in order to improve their functional
ability. However, sensorimotor dys-
functions following SCI may distort
their ability to move safely; hence,
they may increase their exposure to
fall opportunities. This assumption
was associated with the subjective
data that the participants indicated
the impairments of balance control
and lower-limb muscle strength and
environmental hazards as major
causes of falls (Tab. 2). Similarly,
Brotherton et al5 also found that a

high educational level (at least a
bachelor’s degree) significantly
increased unadjusted odds ratios for
the fall risk of independent ambula-
tory individuals with SCI.

Having an AIS-C classification and
FOF also significantly increased the
risk of falls (P�.05) (Tab. 3). A level
of severity is associated with a
degree of sensorimotor impairments
and a level of functioning. Harkema
et al17 reported that individuals with
an AIS-C classification had signifi-
cantly poorer balance and functional
ability than those with an AIS-D clas-
sification as determined using the
Berg Balance Scale, 10MWT, and
6MWT. A lower level of functioning
also may increase the level of FOF
and decrease a person’s confidence
in his or her ability to engage in a
daily activity. In other words, fear of
falling frequently occurs in individu-
als with low levels of functioning
that subsequently reduces their self-
confidence in movement con-
trol.18,19 Low levels of functioning
also have been recognized as a risk
factor for falls in elderly people and
individuals with stroke and SCI.5,20,21

Brotherton et al5 found that exercise
frequency significantly reduced risk
of falls in independent ambulatory
individuals with SCI. The researchers
suggested that the implementation
of an exercise program may help to
improve health status, reduce the
number of medical conditions, and
increase confidence in the ability to
engage in community activities, and
thus the individuals have decreased
risk of falls.5

The findings of the TUG and 6MWT
also emphasize the importance of
good functional ability on the reduc-
tion of fall risk in these individuals
(Fig. 3). The TUG incorporates many
complex tasks (ie, standing up, walk-
ing, turning, and sitting down) that
may reflect daily activities and bal-
ance control while walking more
accurately than the 10MWT.9 The

longer time required to complete the
TUG (Fig. 3A) indicates that the par-
ticipants who fell had poorer bal-
ance control than those who did not
fall.11,12 A long-distance walking test,
such as the 6MWT, is a thorough
investigation for functional endur-
ance and a good predictor of habit-
ual walking9,22,23

Guimaraes and Isaacs24 found that
during a short-distance walking test,
such as the Six-Meter Walk Test, indi-
viduals who fell showed a trend
toward increased step length vari-
ability (ie, unsteadiness or inconsis-
tency and arrhythmicity of stepping).
On the contrary, while performing
the 6MWT, participants who fell
demonstrated significantly greater
gait variability than those who did
not fall in which the gait unsteadi-
ness, or variability, had been indi-
cated as an important predictor for
the increased risk of falls.25 Van
Hedel et al10 also found that the
results of the TUG and 6MWT had
good to excellent correlation with
other walking tests such as the
10MWT (r�.89 for the TUG and
���.95 for the 6MWT) and the
WISCI II (���.76 for the TUG and
��.60 for the 6MWT). However, the
findings in this study were different
from those reported by Phonthee et
al,7 who found that the TUG and
6MWT data of the individuals who
fell were significantly better than
those of the individuals who did not
fall. The different findings may relate
to the study designs in which the
measurements of functional ability
were executed before (for a prospec-
tive study) and after (for a retrospec-
tive study) falls. Therefore, a further
investigation to indicate functional
alteration of individuals who did and
did not fall with SCI may help to
support the findings.

Currently, there is a trend toward
considerably decreasing the rehabil-
itation period of these patients (from
115 days in 1974 to 36 days in
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2005).26,27 Therefore, it is likely that
patients cannot reach an optimal
level of ability at the time of dis-
charge27 and have increased risk of
falling and subsequent injury. Thus,
the present findings emphasize the
importance of the exploration for
rehabilitation strategies or manage-
ment to improve ability of move-
ment control and safety for these
patients. However, the data contain
several noteworthy limitations. The
study used frequent prospective
follow-up fall data with confirmation
from caregivers or relatives in order
to improve data accuracy. However,
frequent follow-up periods may
affect a natural lifestyle (eg, frequent
follow-up could increase conscious
awareness of movements that influ-
ences the incidence of falls). Also,
the sample size was calculated based
on the primary objective (to investi-
gate incidence of falls), which may
not be sufficient to clearly indicate
factors associated with falls for the
participants. Furthermore, the data
of the functional tests (TUG and
6MWT) indicate functional impair-
ments, not the impairments of the
body systems, affecting falls. Thus, a
further study using unscheduled
follow-up of the fall data in a greater
number of participants with the
assessments of system impairments
influencing falls (ie, muscle strength,
sensation, and spasticity) may
strengthen the findings.
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Appendix.
Questionnaire for Fall Data Collection of Independent Ambulatory Individuals With Spinal Cord Injurya

ID No ▫▫▫▫▫

Date...../...../.....

General Information: This questionnaire is used to interview and record baseline data and fall information of
independent ambulatory individuals with spinal cord injury (SCI). It is divided into 3 parts.

Part 1: Baseline demographics
Part 2: SCI characteristics, health status, and level of ability
Part 3: Fall information

Part 1: Baseline Demographics

1. Sex ( ) Male ( ) Female

2. Age. . . . . . ..years

3. Marital status

( ) Single ( ) Married ( ) Widowed/separated/divorced

4. Highest level of education obtained

( ) Primary school ( ) High school ( ) �High school

5. Career or work after SCI

( ) Does not work ( ) Works

6. Having a caregiver

( ) No ( ) Yes

7. Exercise (an activity performed for at least 10 minutes continuously)

( ) No ( ) Yes

If yes, please specify type. . . . . . . . . . frequency (times/day). . . . . . . . . . . times

Frequency (times/week). . . . . . . . . . . . times

Time of day and duration: ( ) morning ( ) afternoon ( ) evening for total of. . . . . . . . . . minutes

Part 2: SCI Characteristics, Health Status, and Level of Ability

8. Cause of injury

( ) Traumatic, please indicate. . . . . . . . . . . . . . . . . . . . .

( ) Nontraumatic, please indicate. . . . . . . . . . . . . . . . . .

9. Levels of injury

( ) Incomplete tetraplegia at C. . . . . . . . . . . . . . . . . .

( ) Incomplete paraplegia at T. . . . . . . . . . . . or L. . . . . . . . . . . .

10. Severity of injury (according to the American Spinal Injury Association Impairment Scale [AIS] classification)

( ) AIS-C ( ) AIS-D

(Continued)
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Appendix.
Continued

11. Stage of injury

( ) Subacute stage (�12 months) ( ) Chronic stage (�12 months)

Please indicate length of time since injury. . . . . . . . . . . . . . . months

12. Functional Independence Measure-Locomotion (FIM-L) scores

( ) FIM-L score of 5 (walking with or without a walking device between 17 and 50 m)
( ) With a device, indicate type. . . . . . . . . . . . . . . ( ) Without a device

( ) FIM-L score of 6 (walking with a walking device at least 50 m)

Please indicate type of device. . . . . . . . . . . . . . . . . . .

( ) FIM-L score of 7 (walking without a device at least 50 m)

The longest distance walked (continuously). . . . . . . . . . . . . . . . . . meters (if able to walk longer than 6 minutes,
measure the distance walked in 6 minutes)

13. Average time to complete the Timed “Up & Go” Test (TUG). . . . . . . . . . . . .seconds

14. Perceived current health status

( ) Poor to fair ( ) Good

15. Perceived health status when compared with a previous year

( ) Worse ( ) Same ( ) Better

16. Fear of falling

( ) Not at all

( ) Mild to moderate

( ) Very to most

Part 3: Fall Information

Instructions: The information in this part is divided into 2 subparts: part 3.1, for individuals with SCI to daily record
fall data at home, and part 3.2, for an assessor to gather fall data every week through interview.

Part 3.1: Fall Information Self-Report Form for an Individual With SCI

Instructions: Please record the fall data every day by writing � for the day with fall, and � for the day without fall.
If there is any fall, please also record time, place, and consequences of each fall below the table.

Month. . . . . . . . . . . . . . . (March, for example)

Sunday Monday Tuesday Wednesday Thursday Friday Saturday

1 2 3 4 5

6 7 8 9 10 11 12

13 14 15 16 17 18 19

20 21 22 23 24 25 26

27 28 29 30 31

(Continued)
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Date Time Places
Activity

During Fall
Factor

Inducing Fall*
Physical

Consequences*
Functional

Consequences*
Psychological

Consequences*

* Choose the appropriate number from the information below (can be applied to more than 1 item)

Factor inducing fall Physical consequences Functional consequences Psychological consequences

1. Loss of balance
2. Weakness of the lower extremity muscles
3. Spasticity
4. Impaired sensation
5. Fatigue
6. Less attention during movement
7. Moving too fast
8. Improper footwear
9. Dizziness

10. Alcohol/drug consumption
11. Visual impairments
12. Poor lighting
13. Environmental hazards
14. Bad luck
15. Other, indicate . . . . . . .

Subsequent injury
1. Bruise
2. Abrasion
3. Pain
4. Sprain/strain
5. Joint dislocation
6. Fracture
7. Other, indicate . . . .

Treatments
8. Rest
9. Medication

10. Admission for . . . days

1. Decreased self-care ability
2. Limited ability to participate in

a community
3. Limited time out of bed
4. Limited ability to engage in a

productive activity
5. Limited interaction with others
6. Limited ability to earn money

1. Increased level of fear of
falling

2. Decreased confidence in
movements

Part 3.2: Weekly Fall Data Gathered by Interview

Number of falls: ( ) 1 ( ) 8 ( ) 15
( ) 2 ( ) 9 ( ) 16
( ) 3 ( ) 10 ( ) 17
( ) 4 ( ) 11 ( ) 18
( ) 5 ( ) 12 ( ) 19
( ) 6 ( ) 13 ( ) 20 (add more, if needed)
( ) 7 ( ) 14

Details of falls Locations of falls
Activities

during falls
Self-perceived factors inducing

falls*

Date . . . . . . .
Time of fall
( ) Morning

Indicate time . . . . . . .
( ) Afternoon

Indicate time . . . . . . .
( ) Evening

Indicate time . . . . . . .
( ) Night

Indicate time . . . . . . .

( ) The house
Indicate where in the
house . . . . . . .

( ) Immediate surroundings of
the house

( ) Community
( ) Workplace

( ) Changing posture
( ) Standing
( ) Walking

( ) Loss of balance
( ) Weakness of the lower extremity

muscles
( ) Spasticity
( ) Impaired sensation
( ) Fatigue
( ) Less attention during movement
( ) Moving too fast
( ) Improper footwear
( ) Dizziness
( ) Alcohol/drug consumption
( ) Visual impairments
( ) Poor lighting
( ) Environmental hazards
( ) Bad luck
( ) Other, indicate . . . . . . .

* More than one item can be applied.

(Continued)
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Part 3.3: Consequences of each fall

Number of falls: ( ) 1 ( ) 8 ( ) 15
( ) 2 ( ) 9 ( ) 16
( ) 3 ( ) 10 ( ) 17
( ) 4 ( ) 11 ( ) 18
( ) 5 ( ) 12 ( ) 19
( ) 6 ( ) 13 ( ) 20 (add more, if needed)
( ) 7 ( ) 14

Physical consequences (times)

Functional consequences Psychological consequencesSubsequent injuries Medical attention

( ) No
( ) Yes*

( ) Bruise
( ) Abrasion
( ) Pain
( ) Sprain/strain
( ) Joint dislocation
( ) Fracture
( ) Other, indicate . . . . . . .

( ) No
( ) Yes*

( ) Rest
( ) Medication
( ) Admission for . . . . . . . days

( ) No
( ) Yes*

( ) Decreased self-care ability
( ) Limited ability to participate in a

community
( ) Limited time out of bed
( ) Limited ability to engage in a

productive activity
( ) Limited interaction with others
( ) Limited ability to earn money

( ) No
( ) Yes*

( ) Increased level of fear of
falling

( ) Decreased confidence in
movements

* More than 1 item can be applied.
a The questionnaire may not be used or reproduced without written permission from the authors.
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