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Objective: To demonstrate the prospective construct validity of the walking index for spinal cord
injury (WISCI) in US/European clinical population.

Design: Prospective Cohort in Denmark, Germany, Italy and the USA.

Participants/Method: Participants with acute complete/incomplete (ASIA Impairment Scale (AIS) A,
B, C and D) traumatic spinal cord injuries were enrolled from four centers. Lower extremity motor scores
(LEMS), WISCI level and Locomotor Functional Independence Measure (LFIM) levels were assessed with
change in ambulatory status. WISCI progression was assessed for monotonic direction of improvement
(MDI). LEMS were correlated to WISCI/LFIM. Use of walking aids/braces were analyzed.

Results: One hundred and seventy participants were enrolled and 20 excluded. Of the 150
participants (USA 112/150; Europe 38/150) (AIS A=59, B=19, C=32, D=40), LEMS and WISCI
assessments were performed initially and at final assessment (3-12 months post injury) or until
maximum WISCI score of 20. Eighty-five percent of motor complete (66/78) and 10% (7/72) of motor
incomplete participants showed no progression (73/150). Of the remaining participants (77/150) who
improved, 81% (62/77) showed MDI. However, the deviation from MDI occurred only at one time-
point in 10/15 participants. LEMS correlated with WISCI at initial and final assessment (0.47 and 0.91
P<0.001). Parallel bar use differed between the US and Europe possibly due to patterns of care. Use of
braces also differed.

Conclusion: The results support the hierarchical ranking of the WISCI scale and the correlation of
WISCI levels to impairment (LEMS) in a clinical setting of four nations. Differences in practice between
the US and Europe need consideration in design of trials.

Spinal Cord (2008) 46, 181-188; doi:10.1038/sj.sc.3102071; published online 15 May 2007

Introduction

Outcome measures for use in clinical trials for spinal cord
injury (SCI) to establish efficacy must be valid and reliable.!
The walking index for spinal cord injury (WISCI) was
introduced in 2000% and modified® the following year as a
walking capacity measure, which incorporates the use of
walking aids, braces and physical assistance on a 21 level
scale (Table 1). It was ranked by an international group of SCI
clinicians and investigators from most impaired level to least
impaired level and demonstrated construct (theoretical) and
face validity. It was subsequently compared to four other
scales in a clinical population of mixed SCI and spinal cord
lesions for demonstration of retrospective criterion validity
(compared to other scales).* Recently, it was utilized in a
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multicenter randomized clinical trial, assessed by blinded
observers, and showed high correlations with lower extre-
mity motor score (LEMS), balance, walking speed, 6-min
walk and locomotor FIM illustrating prospective criterion
validity.®> The prospective construct validity or validation of
the theoretical formulation of monotonic function has not
been published but preliminary results have been pre-
sented.® The rationale of this prospective study was first to
demonstrate validation for the formulation of hierarchical
ranking in more than one center and second, to show a
correlation of WISCI levels (functional capacity) with the
LEMS (impairment). We hypothesized that the 21-level
WISCI scale would follow a monotonic progression and
correlate with LEMS at initial and final assessment. The
secondary objectives were to show a correlation between
WISCI and Locomotor Functional Independence Measure
(LFIM) levels and the utility of the WISCI in the United
States compared to Europe.
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Participants/Method

The US group

Eligible participants included acute complete and incom-
plete ASIA Impairment Scale (AIS) A/B/C/D) traumatic spinal
cord injuries, levels C2 to L3 (International Standards for
Neurological Classification of Spinal Cord Injury (ISNCSCI),”
admitted within 1 month of injury and followed 6-12
months after discharge from the hospital. AIS A participants
at initial report® showed little or no progression of WISCI,
therefore, recruitment was limited to AIS B/C/D for the
remainder of the study. Excluded participants included those
with significant head injury, upper/lower extremity fracture,
an immobilization device that interfered with neurological
assessment and/or ambulation or those with WISCI 20 on
initial evaluation.

To validate the hierarchical ranking of the WISCI,? change
in ambulation status, the LFIM Score’ and the LEMS
according to the ISNCSCI were recorded.” The LEMS were
assessed by physicians and the WISCI levels by the therapist

Table 1 Walking index for spinal cord injury (WISCI II)

independently at admission and discharge. Change of
walking status did not always correspond to a defined WISCI
level. Participants were encouraged to walk at their maximal
WISCI level, safely, for 10m on a level surface.

Descriptive data (Table 1 Descriptors) were recorded for the
type of walking aids used (parallel bars, standard or rolling
walker, forearm, axillary crutches or canes) and braces (short
leg, long leg or equivalents such as ankle ace bandage, knee
stabilizer). Physical assistance of one ranged from contact
guarding to not equal or greater than moderate assistance
(min/mod).

European group (Denmark, Germany and Italy)

The inclusion/exclusion criteria were similar to the US
group. Descriptive data for use of parallel bars, walkers,
crutches and canes were collected to compare the frequency
of use between the European centers and the United States.
WISCI levels, LEMS and LFIM, were performed at the same
time period, and use of devices and physical assistance were

Physical limitation for walking secondary to impairment is defined at the person level and indicates the ability of a person to walk after spinal cord injury.
The development of this assessment index required a rank ordering along a dimension of impairment, from the level of most severe impairment (0) to
least severe impairment (20) based on the use of devices, braces and physical assistance of one or more persons. The order of the levels suggests each
successive level is a less impaired level than the former. The ranking of severity is based on the severity of the impairment and not on functional
independence in the environment. The following definitions standardize the terms used in each item:

Physical assistance:

‘Physical assistance of two persons’ is moderate to maximum assistance.

‘Physical assistance of one person’ is minimal assistance.

Braces: ‘Braces’ means one or two braces, either short or long leg.
(Splinting of lower extremities for standing is considered long leg bracing)
‘No braces’ means no braces on either leg.
Walker: ‘Walker’ is a conventional rigid walker without wheels.
Crutches: ‘Crutches’ can be Lofstrand (Canadian) or axillary.
Cane: ‘Cane’ is a conventional straight cane.
Level Description
0 Client is unable to stand and/or participate in assisted walking.
1 Ambulates in parallel bars, with braces and physical assistance of two persons, less than 10 m.
2 Ambulates in parallel bars, with braces and physical assistance of two persons, 10 m.
3 Ambulates in parallel bars, with braces and physical assistance of one person, 10 m.
4 Ambulates in parallel bars, no braces and physical assistance of one person, 10 m.
5 Ambulates in parallel bars, with braces and no physical assistance, 10 m.
6 Ambulates with walker, with braces and physical assistance of one person, 10 m.
7 Ambulates with two crutches, with braces and physical assistance of one person, 10 m.
8 Ambulates with walker, no braces and physical assistance of one person, 10 m.
9 Ambulates with walker, with braces and no physical assistance, 10 m.
10 Ambulates with one cane/crutch, with braces and physical assistance of one person, 10 m.
11 Ambulates with two crutches, no braces and physical assistance of one person, 10 m.
12 Ambulates with two crutches, with braces and no physical assistance, 10 m.
13 Ambulates with walker, no braces and no physical assistance, 10 m.
14 Ambulates with one cane/crutch, no braces and physical assistance of one person, 10 m.
15 Ambulates with one cane/crutch, with braces and no physical assistance, 10 m.
16 Ambulates with two crutches, no braces and no physical assistance, 10 m.
17 Ambulates with no devices, no braces and physical assistance of one person, 10 m.
18 Ambulates with no devices, with braces and no physical assistance, 10 m.
19 Ambulates with one cane/crutch, no braces and no physical assistance, 10 m.
20 Ambulates with no devices, no braces and no physical assistance, 10 m.

Spinal Cord
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WISCI 1l Scoring sheet

Patient Name

Date

Check descriptors which apply to current walking performance, then assign the highest level of walking performance. (In scoring a level, one should
choose the level at which the patient is safe as judged by the therapist, with patient’s comfort level described. If devices other than stated in the standard
definitions are used, they should be documented as descriptors. If there is a discrepancy between two observers, the higher level should be chosen.)

Descriptors

Gait: reciprocal ; Swing through

Devices Braces Assistance

//bars <10m Long leg brace-Uses 2

Max assist x two people

Patient reported comfort level

Very comfortable

Uses 1
//bars T0m Short Leg Braces-Uses 2 Min/Mod assist x two people Slightly comfortable
Uses 1
Walker- Locked at knee___ Min/mod assist x 1 person Neither comfortable nor uncomfortable
Standard Unlocked at knee____
Rolling
Platform
Crutches-Uses 2 Other: Slightly uncomfortable
Uses 1
Canes-Quad Uses 2 Very uncomfortable
Uses 1
No devices No braces No assistance
WISCI Levels
Level Devices Braces Assistance Distance
0 Unable
1 Parallel bars Braces Two persons Less than 10 m
2 Parallel bars Braces Two persons 10m
3 Parallel bars Braces One person 10m
4 Parallel bars No braces One person 10m
5 Parallel bars Braces No assistance 10m
6 Walker Braces One person 10m
7 Two crutches Braces One person 10m
8 Walker No braces One person 10m
9 Walker Braces No assistance 10m
10 One cane/crutch Braces One person 10m
11 Two crutches No braces One person 10m
12 Two crutches Braces No assistance 10m
13 Walker No braces No assistance 10m
14 One cane/crutch No braces One person 10m
15 One cane/crutch Braces No assistance 10m
16 Two crutches No braces No assistance 10m
17 No devices No braces One person 10m
18 No devices Braces No assistance 10m
19 One cane/crutch No braces No assistance 10m
20 No devices No braces No assistance 10m

Level assigned

recorded. Physicians performed the neurological assessment,
and therapists did the LFIM and WISCI assessments inde-
pendently. The use of walking aids and braces were recorded
at each assessment based on the descriptors previously
published.? (Table 1 Descriptors).

Statistical analysis

Descriptive analysis of the monotonic (one direction)
progression of participants and the frequency of deviations
and the number of levels deviated was performed for the US

and European centers separately for all traumatic SCI.
Descriptive analysis was also performed on the frequency
of use of walking aid devices and braces in the US and
European centers during rehabilitation and at discharge.
Spearman’s correlations were performed between changes
in LEMS and WISCI levels from the initial assessment to 1-
year follow-up or until the participants reach a level of 20 on
the WISCI. Spearman’s correlations were also performed for
initial LEMS/WISCI levels and final LEMS/WISCI levels.
Similar analyses were performed for the LFIM. P-value
<0.05 was considered statistically significant. In addition,

Spinal Cord
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Table 2 Monotonic progression of the Walking Index for spinal cord
injury (WISCI) by ASIA impairment scale (AIS) for Europe, USA and total
group

Total number  Number progressed  Progression monotonic

EUROPE
AlS A 18 0 0
Tetra 6 0 0
Para 12 0 0
AlS B 1 0 0
Tetra 1 0 0
Para 0 0 0
AlS C 6 5 5
Tetra 2 2 2
Para 4 3 3
AlS D 13 13 12
Tetra 9 9 9
Para 4 4 3
Total 38 18 17
USA
AlS A 41 5 3
Tetra 12 0 0
Para 29 5 3
AlS B 18 7 7
Tetra 11 3 3
Para 7 4 4
AlS C 26 20 17
Tetra 20 14 13
Para 6 6 4
AlS D 27 27 18
Tetra 23 23 14
Para 4 4 4
Total 112 59 45
Total
AlS A 59 5 3
Tetra 18 0 0
Para 41 5 3
AlS B 19 7 7
Tetra 12 3 3
Para 7 4 4
AlS C 32 25 22
Tetra 22 16 15
Para 10 9 7
AlS D 40 40 30
Tetra 32 32 23
Para 8 8 7
Total 150 77 62

Abbreviations: AlS, ASIA impairment scale; WISCI, Walking Index for spinal
cord injury.

the frequency and level of the seven LFIM levels were
compared to the 21 WISCI levels for all 77 participants
whenever there was a change in ambulatory status (either a
change in the WISCI or LFIM).

Results

Of the 170 participants who were enrolled in the study, 11
dropped out, four died and five were excluded because of a
WISCI 20 at their initial evaluation. The remaining 150
participants were followed for 6-12 months or until a
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maximum WISCI of 20 (Table 2). Eighty-five percent of
motor complete and 10% of motor incomplete participants
showed no progression from wheelchair. For those partici-
pants who showed improvement, 81% demonstrated mono-
tonic directional improvement (MDI). In 10/15 participants
who failed to show MDI, this occurred at only one-time
point and typically, occurred when a device such as a walker
was removed too early and then was required again in
subsequent assessment.

AIS A participants showed little or no progression in the
United States and Europe, but those who progressed were
low thoracic or lumbar levels (T12-L3), as expected.'®
Severity of injury was similar in the United States and
Europe, except for AIS B (Table 2).

The correlations of the initial and final LEMS/WISCI levels
were significant. Similarly, all correlations were significant
between LFIM and WISCI at initial and final assessments for
those who progressed. The correlation for LEMS with WISCI
final assessment for those who progressed, however, was
significant for the US group but not for the Europe group
(Table 3a and b).

Table 4a reflects the use of walking aids at any time during
the rehabilitation process. Typically, participants used multi-
ple types of walking aids as they progressed to ambulation
through the WISCI levels. For example, a specific participant
might initially use parallel bars, progress to a walker and
then a cane, which would total three walking aids for this
participant. The majority of US and European participants
used walking aids during their rehabilitation. In the United
States, only 32% and in Europe 50% used a walking aid at
their final assessment. Parallel bars were used more fre-
quently in Europe (78%) than United States 19% (Table 4a).
Rolling walkers were used more frequently than standard
walkers in both groups.

Table 4b illustrates the use of braces at any time during the
rehabilitation process, and typically, participants used multi-
ple braces as they progressed through the WISCI levels.
Fewer participants used braces in Europe than the United
States (Table 4b), but the United States had more AIS A/B
participants to ambulate. Although brace use during rehabi-
litation was higher in the United States, it was similar to
Europe at the final exam.

The most commonly utilized WISCI levels during rehabi-
litation for the US group were 20, 17, 8, 0, 19, 6, 13, 15 and 4
(ranging from 47 to 10 assessments). The remaining WISCI
levels (16, 12, 14, 1, 2, 9, 11, 18, 7 and 10) were utilized less
than 10 times, and two levels (WISCI 3 and 5) were not
scored at all. The most common WISCI levels scored in the
European group were 20, 19, 8, 4 and 13. WISCI levels 17, 0
and 15, which were used commonly in the US group were
not used at all in the European group. Since each participant
was scored at any change in ambulatory status, the number
of assessments will exceed the number of participants.

The frequency of WISCI scores in relation to LFIM is
illustrated in Table 5. This table represents a comparison of
WISCI levels to LFIM scores based on 77 subjects at any time
there is a change in walking status (change in either WISCI
or LFIM score). Often a specific LFIM level has 3-7 WISCI
levels.
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Table 3a Correlation of WISCI level with LEMS at initial and final evaluation for all subjects

Total group USA Europe
LEMS vs WISCI R P N R P N R P N
LEMS vs WISCl initial 0.47 <0.001 143 0.39 <0.001 105 0.62 <0.001 38
LEMS vs WISCI final 0.91 <0.001 147 0.91 <0.001 112 0.89 <0.001 35
LEMS improvement vs WISCI improvement 0.59 <0.001 146 0.54 <0.001 111 0.79 <0.001 35

Abbreviations: LEMS, lower extremity motor score; WISCI, walking index for spinal cord injury.

P<0.05 was considered statistically significant.

Table 3b Correlation of WISCI level with LFIM and LEMS for those who progressed to ambulation

Total group USA Europe
R P N R P N R P N
LFIM vs WISCI
LFIM vs WISCI initial 0.89 <0.001 23 0.89 <0.001 23 — — 0
LFIM vs WISCI final 0.76 <0.001 69 0.79 <0.001 55 0.72 0.004 14
LFIM vs WISCI final for those who progressed 0.78 <0.001 63 0.84 <0.001 49 0.72 0.004 14
LEMS vs WISCI
LEMS vs WISCI final for those who progressed 0.71 <0.001 67 0.79 <0.001 52 0.42 0.118 15

Abbreviations: LEMS, lower extremity motor score; LFIM, locomotor functional independence measure; WISCI, walking index for spinal cord injury.

P<0.05 was considered statistically significant.

Discussion

MDI

These findings support the first hypothesis of MDI for a
prospective cohort of consecutive admissions of traumatic
participants with SCI to a regional center in the US and three
centers in Europe. Only 19% of cases deviated from the
hierarchy established in the original WISCI report and
subsequently modified. The European Centers showed a
higher proportion of MDI than the United States (94 vs
76%), but the assessments were less frequent and the health
care delivery system differs. In the United States, the length
of stay is shorter than Europe (typically 4-6 weeks for
paraplegics and 8-10 weeks for tetraplegics vs 4 months for
paraplegics and 6 months for tetraplegics).''~!* Therefore, in
the United States, therapists are required to progress patients
more aggressively. The therapists may progress the partici-
pant to walking without a device (walking aid or brace) or
physical assistance in order to expedite discharge at one
assessment, but later find that they are unable to maintain
this level and need to restore the device or physical
assistance. As a result, 10 of 14 participants in the United
States deviated from the MDI. This difference in practice
should be considered in planning an international trial
involving different nations with different health care
systems.

WISCI correlation to LEMS

The second hypothesis is based on a clear relationship of
WISCI levels with the severity of the motor impairment as
determined by LEMS. Such a relationship has been pre-
viously reported by Waters et al.'° for community compared

to household ambulation and has also been shown to
correlate with the speed of walking.'*!S The randomized
clinical trial of locomotor training® for 146 participants
assessed by blinded observers from six centers showed an
average LEMS of 45/50 and a WISCI of 18/20 at 6 months,
and a high correlation of LEMS to WISCI levels at 3, 6 and 12
months for both the experimental and control arms
combined.'’®> The WISCI Scale ranking by a group of
international experts, designed for use in clinical trials, was
based on severity from most impaired to least impaired,
which integrated physical assistance with walking aids and
braces. For that reason, levels such as 14 and 17, which
require physical assistance but less aids or devices, may be
ranked above levels 9, 12 and 13 which require no physical
assistance but more aids/devices. The correlation of WISCI
levels to LEMS at initial and final assessment was highly
significant in this prospective study and supports our second
hypothesis.

Use of devices

Use of parallel bars differed significantly, with the European
centers assessing participants in parallel bars 78% compared
to 22% in the United States. This is a likely reflection of
differences in the health care systems, due to length of stay,
but is an important consideration for international multi-
center trials. Since walking aids may be required in as many
as 86% of participants, any functional capacity scale (speed,
distance, efficiency), which measures walking improvement
should consider standardization of aids. Without standardi-
zation of treatment practice, use of aids, braces and physical
assistance may alter the reliability of functional capacity
outcome measures such as the WISCI, speed and distance.
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Table 4a Use of walking aids (devices) during rehabilitation for participants by AlS

USA Europe Total
AlS AlS AlS
A B C D Total A B C D Total A B C D Total

During rehabilitation N N N N N % N N N N N % N N N N N %
Never Used aids 0/5 0/7 4/20 5/27 9/59 15 0/0 0/0 0/5 2/13 2/18 1 0/5 0/7 4/25 7/40 11/77 14
Used aids 5/5 717 16/20 22/27 50/59 85 0/0 0/0 5/5 11/13 16/18 89 5/5 717 21/25 33/40 66/77 86
Types used

Bars 0/5 4/7 4/20 5/27 13/59 22 0/0 0/0 5/5 9/13 14/18 78 0/5 4/7 9/25 14/40 27177 35

Canes2 3/5 2/7 7/20 3/27 15/59 25 0/0 0/0 2/5 4/13 6/18 33 3/5 2/7 9/25 7/40 21/77 27

Canesl 0/5 1/7 9/20 9/27 19/59 32 0/0 0/0 2/5 4/13 6/18 33 0/5 1/7 11/25 13/40 25/77 32

Walker 2/5 1/7 2/20 3/27 8/59 14 0/0 0/0 0/5 113 118 6 2/5 1/7 2/25 4/40 9/77 12

Walker-r 4/5 5/7 13/20 14/27 36/59 61 0/0 0/0 4/5 8/13 12/18 67 4/5 5/7 17/25 22/40 48/77 62

Walker-rp 0/5 0/7 4/20 3/27 7/59 12 0/0 0/0 0/5 113 118 6 0/5 0/7 4/25 4/40 8/77 10

Walker-all 4/5 5/7 15/20 18/27 42/59 71 0/0 0/0 4/5 10/13 14/18 78 4/5 5/7 19/25 28/40 56/77 73

Abbreviations: AlS, ASIA impairment scale; bars, use of parallel bars; canes2, use of two canes/crutches; canes one, use of one cane/crutch; walker, use of standard walker; walker-r, use of rolling walker; walker-rp, use

of rolling platform walker; walker-all, use of any type of walker.

Typically, participants used multiple walking aids (that is, walker, canes, and so on) as they progressed through their rehabilitation. This table represents the type used by each participant, counted only once. It is not

based on the frequency of use by participant.

Table 4b Brace use during rehabilitation for participants by AlS

USA Europe Total
AlS AlS AlS
A B C D Total A B C D Total A B C D Total

During rehabilitation N N N N N % N N N N N % N N N N N %
Never used braces 0/5 5/7 6/20 20/27 31/59 52 0/0 0/0 2/5 12/13 14/18 78 0/5 5/7 8/25 32/40 45/77
Used braces 5/5 2/7 14/20 7/27 28/59 48 0/0 0/0 3/5 113 4/18 22 5/5 2/7 17/25 8/40 32/77
Types used

SLB1 3/5 0/7 11/20 3/27 17/59 29 0/0 0/0 0/5 113 118 6 6 3/5 0/7 11/25 4/40 18/77

SLB2 3/5 2/7 4/20 0/27 9/59 15 0/0 0/0 1/5 0/13 118 6 6 3/5 2/7 5/25 0/40 10/77

LLB1 1/5 0/7 3/20 3/27 7/59 12 0/0 0/0 2/5 0/13 2/18 1 11 1/5 0/7 5/25 3/40 9/77

LLB2 1/5 0/7 2/20 1/27 4/59 7 0/0 0/0 1/5 0/13 118 6 6 1/5 0/7 3/25 1/40 5/77

Abbreviations: AIS, ASIA Impairment Scale; LLB1, use of one long leg brace; LLB2, use of two long leg braces; SLB1, use of one short leg brace; SLB2, use of two short leg braces.
Typically, participants used multiple types of braces (that is SLB, LLB, and so on) as they progressed through their rehabilitation. This table represents the types used by each participant, counted only once. It is not

based on the frequency of use by participant.
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Table 5 Comparison of LFIM to the WISCI |l scores on 77 subjects at
change of walking status (280 evals)

LFIM
WiSsCl

1 2 3 4 5 6 7
0 23 0 0 0 0 0 0
1 4 0 0 0 0 0 0
2 2 1 0 1 0 0 0
3 0 0 2 0 0 0 0
4 8 0 3 3 0 0 0
5 0 0 0 0 1 0 0
6 3 4 3 7 0 0 0
7 0 0 0 3 0 0 0
8 7 12 2 11 2 0 0
9 0 1 0 0 1 2 0
10 0 0 0 1 0 0 0
11 1 0 0 4 0 0 0
12 0 0 0 0 2 4 0
13 0 0 0 2 10 6 0
14 0 1 1 2 2 0 0
15 0 2 0 5 2 3 0
16 0 0 0 0 3 5 0
17 1 4 2 16 8 2 0
18 0 0 0 0 1 2 1
19 0 0 0 0 5 13 1
20 0 0 0 0 15 4 43

Abbreviations: LFIM, locomotor functional independence measure; WISCI,
walking index for spinal cord injury.

The use of rolling walkers was common in all centers and
the only walker used in Europe. This will require a change in
the standardization of walking aids in our original descrip-
tion,? as we recommended the standard walker.

Use of braces by participants during rehabilitation
(Table 4b) was greater in the United States than in Europe,
but it was similar at discharge. The difference in use during
rehabilitation is probably related to the 20% of AIS A/B
participants in the United States who progressed to walking
compared with none among the AIS A/B participants in
Europe. This difference may reflect the method of training/
assessment for a short leg brace (SLB) in Europe, whereas in
the United States ace bandages for ankle stability is
equivalent to an SLB.

All 21 levels of the WISCI scale were assessed in the total
sample of participants, but only the United States recorded
no assessments of a WISCI 5 (parallel bars with or without a
brace), which again may reflect the pattern of use of walking
aids based on the health care system. The WISCI levels at
discharge were similar for the United States and Europe, with
WISCI levels 0, 20, 14 and 8 common to both groups but 17
being more frequent in the United States. Level 17 (no
device, no braces and physical assistance of 1) would
probably be discharged home at 16, which is the most
common level following O and 20 reported by Morganti
et al.* based on a retrospective discharge analysis. This aspect
of testing is an important consideration for a functional
capacity scale as compared to a disability scale, and the level
of function required at discharge and follow-up in the
community should not be substituted. This may explain the
deviation from monotonic progression in several US parti-
cipants who decreased their WISCI level at discharge with no
change in motor score.

USA and European clinical population
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WISCI vs LFIM

There is a good correlation between the WISCI and LFIM at
final assessment for those participants who progressed in
both the US and Europe (Table 3a). On closer examination,
however, Table 5 shows major discrepancies with partici-
pants in levels 4 and 5 of the LFIM, which have 11 to 12
levels of the WISCI, respectively. The strong correlations
likely reflect the clustering of scores at the WISCI 0 and 20
levels, whereas the discrepancies reflect the major differences
between the two scales. The WISCI is a measure based on the
MDI related to less impairment with 21 gradations of use of
walking aids, braces and physical assistance.>* The LFIM has
only seven gradations based on burden of care. In addition,
the LFIM 5, defined as supervision, does not appear in the
WISCI scale and is often used in the United States in a
broader context to justify continued hospitalization. Patients
who achieve a level 6 (independent with a device) in the
United States frequently must be discharged to home,
whereas in Europe, a plateau of all function is the basis for
discharge.'® Again, one must be cautious in designing trials,
so that these differences in practice are taken into considera-
tion.

Although the sample of European participants was small
and did not entirely match the US sample, the descriptive
data were helpful in demonstrating differences in the pattern
of care and the monotonic progression.

In summary, the hierarchical ranking of the WISCI scale
has been validated in a clinical setting by demonstration of
monotonic progression of walking capacity in a prospective
population of acute participants with SCI during recovery.
The correlation of this walking capacity recovery with the
LEMS (impairment) improvement supports the theoretical
validation of the development of the scale. Differences in the
use of walking aids and braces during rehabilitation, not
previously reported, should be considered in the plan of
clinical trials.
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