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Reliability and validity of the function in sitting
test among non-ambulatory individuals with
spinal cord injury
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Context: Trunk impairment among non-ambulatory individuals with spinal cord injury (SCI) reduces the ability to
maintain a functional sitting position and perform activities of daily living. Measuring functional sitting balance is
complex and difficult in a clinical setting. The function in sitting test (FIST) is a clinical measure that includes the
assessment of all the components of sitting balance. The purpose of this study is to assess the reliability and
validity of the 14-item FIST among non-ambulatory individuals with SCI.
Participants: Twenty-six individuals with chronic SCI.
Outcome measures: Participants were evaluated with the FIST, the modified Functional Reach Test (lateral and
forward mFRT) and a posturography assessment (virtual time to contact – VTC). The FIST was re-assessed
during a second study visit 12 weeks later. Test-retest reliability was evaluated using intraclass coefficient
correlation (ICC), the minimal detectable change (MDC) was calculated and the internal consistency
reliability was assessed using Cronbach’s coefficient-α. Concurrent validity of the FIST was also tested with
the mFRT and the VTC.
Results: Test-retest reliability was found to be excellent (ICC = 0.95) with a MDC of 4. The internal consistency
was satisfactory (0.81). Moreover, the FIST correlates with the lateral mFRT (r = 0.64, P = 0.001) but not with the
forward mFRT and the VTC.
Conclusion: These observations provide evidence that the FIST is a reliable clinical measure with partially
established validity for non-ambulatory individuals with SCI. Further studies are needed to strengthen the
validity of the FIST and explore this measure in a larger sample.
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Introduction
It is estimated that more than 282,000 individuals with
spinal cord injury (SCI) are living in the United States
and about 60–80% of them use a wheelchair to complete
daily mobility activities.1 Individuals with SCI often
present with poor sitting balance due to trunk motor
and sensory impairments. Depending on the level of
injury, the ability to sit unsupported varies greatly
among this population.2

The ability to sit unsupported to perform daily activi-
ties is an important skill for wheelchair users with SCI to

increase independence. More than 60% of individuals
with tetraplegia rated trunk and arm/hand function as
priorities to improve functional independence and
quality of life.3 The importance of trunk stability and
dynamism to facilitate performance of functional activi-
ties is also well documented among able-body individ-
uals4,5 as well as for individuals with neurological
diseases such as brain injury,6 stroke,7,8 and SCI.9

Among individuals with SCI, trunk control has been
shown to be an important determinant contributing to
reduced sitting stability when compared to able-bodied
individuals.10 Impairment of trunk muscles due to
paralysis after SCI reduces the performance of reaching
and transfer activities.11–13 As part of a kinematic
chain, there is an important interaction between the
trunk with the upper extremities (UE) and the head.14
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This interaction is essential in and out of the wheelchair
to perform functional sitting activities among non-ambu-
latory individuals. For example, transfers to/from a bed,
car, toilet, tub as well as daily living activities that com-
monly involve transfers, such as dressing, bathing often
done out the wheelchair require a certain amount of
trunk stability. Therefore, trunk impairment may have
consequences on activity execution and performance in
a sitting position.14 Gagnon et al. demonstrated that
trunk and UE strength are key determinants of wheel-
chair mobility which is also essential for functional inde-
pendence among non-ambulatory individuals with SCI.15

Hence, to improve the performance of functional activi-
ties, it is essential to consider the key role of the trunk
in sitting balance.10,14

The assessment of sitting balance to plan and monitor
treatment strategies and for discharge planning is of high
importance in clinical settings. In a research laboratory,
several complex systems are used to assess sitting
balance among individuals with SCI including force plat-
forms16,17 and movement analysis systems18,19 which are
considered the “gold standard.”Among these laboratory
tools, the measures of the center of pressure (COP) has
been commonly used to quantify sitting balance as well
as the effect of UE support.10,20,21 These systems allow
for accurate and objective quantification of movement
underlying sitting balance. However, the equipment
used in a laboratory setting is relatively costly and
requires expertise to analyze and interpret the data
which is not suitable for clinical settings. A sitting
balance assessment is complex and requires an evalu-
ation of the functional goals of sitting balance com-
ponents. The functional goals imply the maintenance
of a specific postural alignment (static), the facilitation
of voluntary movement or movement transitions
between postures (proactive) and the reactions that
recover equilibrium to external disturbances (reactive).22

In addition to these systems, sensory integration also
plays a key role during sitting balance assessment (see
Fig. 1).23 A recent systematic review by Abou et al inves-
tigated clinical measures to assess sitting balance among
individuals with SCI and concluded that there is a need
for clinical measures with the ability to assess all the
underlying sitting balance systems.24 The lack of appro-
priate clinical measures reduces the ability to design,
test and implement rehabilitation interventions to
improve seated posture among non-ambulatory individ-
uals with SCI.
Therefore, a clinical instrument appropriate for non-

ambulatory individuals with SCI that is easy to apply,
quick and simple to analyze and included all the
sitting balance systems is necessary. One potential

measurement is the function in sitting test (FIST).25

The FIST was originally developed to assess functional
sitting balance among adults with stroke25 and has been
validated for non-ambulatory individuals with Multiple
Sclerosis.26 The FIST quantifies static, proactive, reac-
tive and sensory integration of sitting balance systems
during 14 everyday functional activities and describes
sitting balance at the activity level of the International
Classification of Functioning, Disability and Health
(ICF).25,27 Activities included in the FIST comprise,
but are not limited to, quiet sitting with eyes open and
closed for 30 s, self-initiated activities, and reactive
nudges.25 The FIST administration is quick, taking
less than 10 min, simple, low cost and requires
minimal training.26

Therefore, the aim of this study is to evaluate the
reliability and validityof the FISTamong non-ambulatory
individuals with SCI. The following hypotheses were set:
(1) The FIST will present with good to excellent test-

retest reliability and internal consistency for non-
ambulatory individuals with SCI.

(2) Given that the FIST assesses various aspects of sitting
balance control, we do not expect a strong correction
between the FIST and unidimensional sitting balance
measures.

Methods
Participants
This study is a secondary analysis of data collected as
part of an investigation of a fall prevention intervention
in non-ambulatory individuals with SCI. The local insti-
tutional review board approved the experimental pro-
cedures, and all participants provided written informed
consent before data collection.
Participants were recruited from the community via

posting of flyers in areas frequented by individuals
with SCI and word of mouth. Individuals were invited

Figure 1 Model summarizing systems underlying sitting
balance assessment (Adapted from the BESTest model by
Horak et al.23).
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to participate in the study if they met the following eli-
gibility criteria: A self-reported history of SCI; at least
1-year post onset of SCI; over 18 years old; self-reported
full-time wheelchair user (use a wheelchair > 40 h per
week); self-reported inability to ambulate outside of
the home and a self-reported ability to transfer with
moderate assistance or less (participant is able to
perform 50–100% of the effort).28 Participants were
classified into 3 groups of self-reported SCI levels: cervi-
cal injuries (between cervical 1 and cervical 8), high
thoracic injuries (between thoracic 1 and thoracic 8)
and low thoracic injuries (below thoracic 8).

Assessment protocol
The assessment protocol used in this study is similar to
the protocol described and explained, in-depth, else-
where.26 All the assessments were administered by a
trained researcher. The same researcher re-adminis-
tered the FIST during the second study visit. The
modified Functional Reach Test (mFRT) and the pos-
turography assessment (the Virtual Time to Contact –
VTC) were performed to test the concurrent validity of
the FIST. Briefly, the FIST was administered by a
trained researcher to 26 non-ambulatory individuals
with SCI using the standardized protocol established
by Gorman et al.25 Participants sat on a height adjus-
table mat table without backrest with their hips and
knees flexed at 90° and their feet supported on the
floor. A small stool was used for positioning and
foot support when necessary. Participants sat with
approximately 1

2 of the length of their thighs in
contact with the mat table as indicated in the proto-
col25 The items of the FIST were administered once
in the same order for all participants. Standardized
instructions were used to explain the test to the partici-
pants before performing each item. The items of the
FIST as developed by Gorman et al. include anterior,
posterior and lateral nudges; static sitting for 30 s;
shake “no”, closed eyes for 30 s, lift foot; pick up
object from behind and from the floor; forward and
lateral reach; anterior, posterior and lateral scooting.25

Each of the 14 items on the FIST is scored on a scale
from 0 to 4. Participants score 0 when they are unable
to complete the sitting task even with assistance, 1
indicates that they need a physical assistance, and 2
indicates that they use UE assistance to complete the
task. Participants score 3 when they need verbal cues
or more time and 4 when they complete the task inde-
pendently. A total score ranging from 0 to 56 is
obtained, where 0 equates to the inability to perform
any of the sitting tasks, and 56 equates to the full
ability to perform all of the tasks.25 No sub-score is

calculated for the test. The FIST was re-administered
to 22 participants by the same rater following the
same protocol adopted in the first assessment after
12 weeks without intervention in between the assess-
ments as the participants were part of a control
group for an interventional study. The mFRT, a
common clinical sitting balance test, was also adminis-
tered at baseline after completion of the FIST to assess
concurrent validity of the FIST.29 The positioning pro-
tocol used for the FIST assessment was also adopted
to assess the mFRT. Participants sat on the same
height adjustable mat table without backrest with
their hips and knees flexed at 90° and their feet sup-
ported on the floor. Participants were asked to reach
forward without losing balance and to the side with
their dominant arm as far as possible. Participants
were allowed to reach once for familiarization.
Participants were instructed to be sure to get all their
weight off the opposite side of their bottom and
keep their feet on the floor. The distance reached
was measured from the initial and the final position
of the styloid process of the radius with a tape
measure placed horizontally at participant’s acromion
level. The forward and lateral mFRT were repeated
twice each. The mean performances for the repetitions
were used in the analysis. The assessments were not
video recorded.
Next, to further assess concurrent validity, a posturo-

graphy assessment was performed following a protocol
previously established.10 Participants sat with their feet
and back unsupported, and arms across their chest on
a force platform (Model FP4060-05; Bertec Inc.,
Columbus, Ohio, USA) that was placed on a custom-
built height adjustable table. Participants also sat with
approximately 1

2 of the length of their thighs in contact
with the force plate. Two trials were performed to quan-
tify seated postural control. In the first trial, participants
sat quietly with their eyes open for 30 s. Then, the par-
ticipants were instructed to lean in all directions as far
as possible by pivoting at the waist in a circular
motion without losing their balance for 30 s. This test
allowed for the determination of the seated functional
stability boundary indicating the previously established
virtual time to contact (VTC).16,17 CoP displacement
collected from the force plate was sampled at 100 Hz
and processed with a fourth order, low pass
Butterworth filter at a cutoff frequency of 5 Hz. All
data were processed using a custom MATLAB script
(Mathworks Inc., Natick, MA) to calculate the VTC
to the functional stability boundary as described by
Slobounov et al.30 (See Fig. 2). The virtual time taken
by the CoP, following a virtual path (ρi), to move from
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its position to the functional boundaries was used to cal-
culate the VTC using the following equation:

ρi(τ) = r(ti)+ v(ti) · τ + [a(ti) · τ2]/2
where r is the instantaneous initial position; v is the

velocity; a is the acceleration.
Higher VTC values correspond to an increased func-

tional sitting stability.16

Statistical analysis
Descriptive statistics of the demographic data were cal-
culated to characterize the sample. A Shapiro–Wilk
test indicated the data analyzed in this study (FIST
visits 1 and 2, VTC, lateral mFRT, and forward
mFRT) were normally distributed. Test-retest reliability
of the FIST was calculated using the Intraclass
Coefficient Correlation (ICC). The ICC is considered
fair to good between 0.40 and 0.75 and excellent more
than 0.75.31 The standard error measurement (SEM)
of the FIST was estimated using the following
formula: SEM = σ√(1− ICC) where σ indicates the
standard deviation of the FIST (first visit).32,33 In
addition, the minimal detectable change (MDC) of the
FIST was calculated using the following formula:
MDC = 1.96*SEM√2.32,33 The internal consistency
reliability of the individual FIST items was evaluated
using Cronbach’s Coefficient-α. For clinical application,
this coefficient is considered excellent when it is higher
than 0.9, satisfactory between 0.7 and 0.9, and accepta-
ble between 0.6 and 0.7.34 Pearson’s Product-Moment
Correlation Coefficient was used to examine the concur-
rent validity of the FIST with the mFRT and the VTC.
The correlation coefficient was considered high between
0.8 and 1, moderately high between 0.6 and 0.79, mod-
erate between 0.4 and 0.59, low between 0.2 and 0.39,
and no relationship between 0 and 0.19.35 In addition,
a Kruskal–Wallis H test was used to determine the
ability of the FIST to distinguish the self- reported

injury levels: discriminant validity. Cervical injury,
high thoracic injury, and low thoracic injury levels
were used as sub-groups for the discriminant validity
analysis. All statistical analyses were carried out using
SPSS version 21.0 (SPSS Inc., Chicago, Illinois USA).
The significance level was set, a priori, at P < 0.05.

Results
Data from a total of 26 individuals with SCI were ana-
lyzed for this study. The sample included 16 women and
10 men. Age ranged from 20 to 72 years, with an average
age of 39 ± 15 years. Time since SCI ranged from 2 to
66 years, with an average of 21 ± 18 years since injury.
Self-reported level of injury ranged from C4 to L3.
Three participants presented with a cervical level
injury, 10 high thoracic (between T1–T8) and 13 low
thoracic (below T8). Nine participants were considered
an “A” on the American Spinal Injury Association
Impairment Scale (AIS), 2 AIS B, 10 AIS C, 1 AIS D
and 4 unknowns. Basic demographic characteristics
are summarized in Table 1. The mean performance
scores of the FIST for visit 1 and visit 2 were 42 ± 7
and 44.5 ± 7, respectively (see Fig. 3), the VTC mean
score was 1.2 ± 0.32 while the mean performance of
the forward mFRT was 10.8 ± 4.6 cm and lateral
mFRT was 6.3 ± 4.2 cm.

Reliability
An analysis of the test-retest reliability for the FIST
showed an excellent Intraclass Coefficient Correlation
ICC = 0.95, P < 0.001. In addition, the FIST presented

Figure 2 Visual representation of the functional stability
boundary, center of pressure (COP) sway, and virtual trajectory.
AP, anteroposterior; ML, mediolateral.

Table 1 Demographic characteristics of the participants.

Age in years [mean ± SD] (range) [39 ± 15] (20–72)
Sex [n (%)] Male = 10 (38.5)

Female = 16 (61.5)
Type of injury [n (%)] AIS A = 9 (34.6)

AIS B = 2 (7.7)
AIS C = 10 (38.5)
AIS D = 1 (3.8)
Missing= 4 (15.4)

Level of injury (n) C = 3
HT = 10
LT = 13

FIST 1 (mean ± SD) 42 ± 7 (29–56)
C 37 ± 6 (33–41)
HT 42 ± 3 (38–48)
LT 45 ± 8 (33–56)

FIST 2 (mean ± SD) 44 ± 7 (30–56)
VTC (mean ± SD) 1.2 ± 0.32 (0.51–1.68)
Forward mFRT in cm (mean ± SD) 10.8 ± 4.6 (0–20)
Lateral mFRT in cm (mean ± SD) 6.3 ± 4.2 (0–16)

Notes: AIS, American Spinal Injury Association Impairment
Scale; C, cervical; HT, high thoracic; LT, low thoracic; FIST 1 =
function in sitting test (first assessment); FIST 2 = (second
assessment); mFRT, modified functional reach test; VTC, virtual
time to contact.
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a SEM = 1.45 and a MDC = 4. The SEM and the
MDC ensure the level of reproducibility of the FIST.
The Internal Consistency was analyzed based on the

following specificity. All participants scored the
maximum (score 4) for the first three items which are:
“static sitting for 30 s”, “shake no: left and right” and
“sitting eyes closed for 30 s”. These items presented a
ceiling effect, and consequently, the variance of these
items was zero. The percentage of a ceiling effect for
the items is evaluated at 21% of the total items of the
FIST. Based on this, the 3 items were automatically
excluded from the internal consistency analysis. The
results showed that Cronbach’s coefficient-α for the
internal consistency reliability was 0.81.

Validity
The correlation analyzed between the FIST and the
lateral mFRT was moderate and significant (r = 0.64,
P < 0.001) (see Fig. 4). The FIST did not correlate
either with the forward mFRT (r = 0.16, P = 0.42)
nor with the VTC (r = 0.23, P = 0.25).
A Kruskal–Wallis H test between injury level groups

(cervical, high-thoracic and low-thoracic) showed that
there is a significant difference between-group effect of
level of injury on the FIST scores χ2(2) = 7, P = 0.03.

Discussion
The purpose of this study was to investigate whether the
FIST is a reliable and valid measure to assess sitting
balance among non-ambulatory individuals with SCI.
The original version of the FIST, validated for individ-
uals with stroke and multiple sclerosis, is feasible to be
utilized for individuals with SCI regardless of the type

of injury (AIS A, B, C, and D), and level of injury (cer-
vical, high thoracic and low thoracic). The FIST pro-
vides an assessment with functional tasks analyzing
which specific underlying sitting balance systems are
affected and may be managed in rehabilitation. None
of the clinical sitting balance measures (the trunk
control test, sitting balance measure, and the set of
assessment tools) suggested by Abou et al. is able to
evaluate all the sitting balance systems.24 In addition,
none of the items of the suggested balance measures
assesses the sensory integration with the sitting
balance systems as provided by the items of the FIST.

Figure 3 Histograms with the distribution of the participants for the function in sitting test, visit 1 (FIST 1) and visit 2 (FIST 2),
respectively.

Figure 4 Scatter plot of the relationship among the function in
sitting test (FIST) and the modified functional reach test (mFRT)
lateral reach.
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Our study found satisfactory internal consistency of the
FIST, excellent test-retest reliability and discriminant
validity. In addition, the SEM and a MDC of the
FIST were determined. The FIST correlated with the
lateral mFRT but not with the forward mFRT and the
VTC. Thus, our findings indicate that the FIST is a
reliable clinical measure with a partially established val-
idity to assess sitting balance among non-ambulatory
individuals with SCI. Further studies are required to
improve the FIST to objectively document clinical
sitting balance among non-ambulatory individuals
with SCI.
The study showed an ICC of 0.95 indicating excellent

test-retest reliability of the FIST for use in a clinical
setting and research context to assess functional
sitting balance among non-ambulatory individuals
with SCI. This finding is similar to the previous
results of studies investigating the test-retest reliability
of the FIST in individuals with stroke (ICC = 0.97,
confidence interval 0.85–0.99)27 and with multiple
sclerosis (ICC = 0.92, confidence interval 0.68–
0.98).26 This test-retest result ensures stability of the
FIST to measure sitting balance over time. In addition,
the SEM estimation indicates that the FIST has a
measurement error of 2 points and the MDC indicates
that the smallest change in the FIST score that can be
detected objectively is 4 points. A change score on the
FIST of 4 points ensures that the change is greater than
the measurement error.
In addition to the test-retest reliability, the results

showed a satisfactory internal consistency of the FIST.
The internal consistency analysis in our study was
based on 11 of the 14 items because the first 3 items
“static sitting for 30 s”, “shake no: left and right” and
“sitting eyes closed for 30 s”, presented a variance of
zero, indicating a ceiling effect. This may be due to the
fact that the 3 items are not challenging enough for
the majority of the participants in our study. Also, all
the participants with motor-complete injury (AIS A
and B) scored 0 for the item “sitting, lift foot”. Our
results suggest that robust analyses, such as RASH ana-
lyses, are required to determine the contribution of each
item of the FIST. A robust analysis will determine which
items need to be removed or adapted depending on the
level of injury (tetraplegia and paraplegia) and/or on
the type of injury (motor-complete and incomplete) to
improve the specificity of the FIST. For example, indi-
viduals with motor-complete SCI (AIS A and B) inde-
pendent of the level of injury are likely to score 0 for
the item “sitting, lift foot” due to complete lower limb
paralysis. We suggest adding a “unable to perform”

option that would not be included in the final score.

The results also showed a correlation between the
FIST and the lateral mFRT (r = 0.64) indicating a con-
current validity of the FIST. The mFRT is a widely used
clinical measure among ambulatory and non-ambulat-
ory individuals with SCI29,36,37 and other various neuro-
logical individuals including stroke,38 Parkinson’s
disease,39 and multiple sclerosis40 to evaluate sitting
and standing balance. It has been suggested that
longer reaching distance without losing balance is
associated with greater stability. Gagnon et al. reported
that seated reaching capacity is a strong predictor of
wheelchair mobility among non-ambulatory individuals
with SCI.15 In addition, it has been suggested that
ambulatory individuals with SCI with a forward reach-
ing distance more than 20 cm are at a greater risk of
multiple falls.36 Among non-ambulatory individuals
with SCI, there is no data available on prediction of
falls. Acknowledging that forward reaching is not
equal to lateral reaching, based on the correlation
found in our study between the FIST and the lateral
mFRT; we hypothesize that a refined version of the
FISTmay be able to predict falls and should be explored
in future studies.
The FIST did not correlate with the forward mFRT

and the VTC. This result was expected since the
forward mFRT and the VTC probably do not assess
the same construct as the FIST. In fact, the mFRT
and the VTC only assess the dynamic limits of stability
of sitting balance without hands support while the FIST
assessment integrates all the sitting balance components
rating the amount of hands support. A possible expla-
nation for these results may also be the heterogeneity
of the sample regarding the type of injury and the
small number of participants included in the study. In
addition, the nature of the assessments and the
methods used may explain the absence of correlation
between these measures. Although all participants
were guarded by a trained research assistant, non-ambu-
latory individuals with SCI may feel more confident
reaching to the side due to the presence of a physical
support surface (mat table) under the direction in
which they were asked to reach than reaching forward
and pivoting at the waist in a circular motion (forward
mFRT and VTC respectively) in which limited physical
support was available under the direction they were
asked to reach/shift weight. Another explanation may
be the fact that we did not make any adjustments of
the trunk length and that the head-arm-trunk segment
weight was not estimated in our assessments.
The FIST also discriminates injury levels. Our results

showed that there is a statistically significant difference
between injury levels based on the FIST assessment.
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This difference is probably between individuals with cer-
vical injury and individuals with low thoracic injury.
Individuals with a low thoracic injury or below T8
impairment level have intact abdominal muscle inner-
vation and would be expected to perform better on the
FIST than individuals with a cervical level injury. A
similar result has been reported regarding the ability
of the mFRT to distinguish between cervical injuries
and low thoracic injury.29 However, unlike the FIST
which evaluates all the sitting balance systems, the
mFRT only assesses the proactive system of sitting
balance. The discriminant evidence of the FIST is not
strong due to the small sample included in the compari-
son’s groups. We only had 3 participants in the cervical
reported level of injury which limits the statistical power
of the comparison.
Overall, the FIST is suitable for application to non-

ambulatory individuals with SCI independent of the
type and level of injury constituting a critical starting
point for a clinical measure to be explored in research.
The existing sitting balance measures provide less rel-
evant clinical information compared to the FIST on the
sitting balance systems that need to be targeted for reha-
bilitation. However, due to SCI-specific characteristics
and groups, this version of the FIST may not be specific
enough to preciselyassess the needs of all individualswith
SCI. Also, some items may not be challenging enough.
For example, based on our findings, it is likely that indi-
viduals with lower motor-incomplete SCI will often
obtain the maximum score on the item “Static sitting
with eyes open” showing a ceiling effect. Indeed, for the
internal consistency reliability, we detected a 21%
ceiling effect. The results of this investigation confirm
the feasibility of the FIST among non-ambulatory indi-
viduals with SCI, however, several item modifications
may be necessary with further robust analyses to
provide a precise assessment of functional sitting
balance. Such an assessment is essential to plan and
monitor interventions to improve functional indepen-
dence among non-ambulatory individuals with SCI.
This study has limitations that should be taken into

consideration. First, other important measurement
properties are lacking in our study such as inter and
intra-rater reliability as well as criterion validity. In
addition, the sample size was relatively small taking
into consideration the heterogeneity of the participants
included in our study. Also, only the comparison of
reported levels of injury is not enough to establish the
discriminant ability of the FIST since the type of
injury (AIS A, B, C, D or E) is an important factor
that also may increase the variability of function. The
discriminant validity of the FIST needs to be further

explored since we had a very small sample for compari-
sons between groups. Participant’s trunk length was not
measured in our protocol. Therefore, adjustments of the
trunk length in the assessments of the reaching tests and
the VTC may also affect the results. However, the study
shows that a clinical measure including functional
activities and all sitting balance systems can be used
for all types of SCI independent of the type of injury
and level of injury. Further research is warranted using
more robust analysis such as RASH analysis to refine
and improve the measurement properties of the FIST
to allow the use of this measure in clinical studies such
as randomized clinical trials.

Clinical relevance
The relevant components of sitting balance assessment
among non-ambulatory individuals with SCI in clinical
settings can be documented with the FIST which may
help physical and occupational therapists to design
specific task-based balance training programs accord-
ingly. The measure provides a simple and objective
assessment of the tasks which cannot be performed
due to poor sitting balance and which specific com-
ponents of balance are affected. This is a good starting
point for a future objective sitting balance measure for
non-ambulatory individuals with SCI.

Conclusion
On the basis of the results of our study, the FIST was
found to be a reliable tool with partially established val-
idity to assess sitting balance among non-ambulatory
individuals with SCI in a clinical setting. Overall, the
FIST demonstrated excellent test-retest reliability and
satisfactory internal consistency. In addition, the FIST
correlated with the lateral mFRT and was able to dis-
tinguish between levels of injury. The FIST, however,
did not correlate with the forward mFRT and VTC.
The measure is easy to apply and score, low cost and
quick to administer which is essential for clinicians.
However, due to the various levels and types of injury,
further analyses are required to improve the measure-
ment properties of the FIST to perform a more precise
sitting balance assessment. Refining the FIST may
improve the specificity of this measure to assess sitting
balance among non-ambulatory individuals with SCI.
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