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ABSTRACT

Objective: To demonstrate the prospective validity and response to change of the WISCI scale and other walking measures in the Spinal Cord Injury
Locomotor Trial (SCILT).

Design: Prospective Multi-center Randomized Clinical Trial (MRCT) of a walking intervention for subjects with acute traumatic spinal cord injury (SCI).

Participants/methods: Body Weight Support Training (BWST) was compared to a controlled arm for 146 subjects with incomplete SCI (C-4 - L-3)
enrolled within 8 weeks of injury and treated for 12 weeks. Primary outcome measures (OM); Locomotor Functional Independence Measure (LFIM), time
to walk 50 feet (50-fc time) and é-minute walk, tested at 3, 6 and 12 months. In addition, secondary OM; Lower Extremity Motor Scores (LEMS 0-50), Berg
Balance Scale (BBS max56), WISCI (0-20), and LFIM (1-7) were performed at each of 5 centers by blinded observers. Because no significant difference
between arms was previously reported, correlations of primary/secondary OM were performed on the combined data.

Results: Correlations of change from baseline to 6 months of WISCI to LFIM= 0.8, (n=110); BBS= 0.84, (n=111); LEMS= 0.60, (n=112) and FIM= 0.48,
(n=111). Correlations at 6-months of WISCI level with 50-ft time= minus 0.59, (n=88) and with é-minute walk=0.75, (n=93).

The prosp: dity/response to change of the WISCI scale is supported by the significant positive correlations with LFIM, BBS, LEMS, 6-
minute walk and a negative correlation with time to walk 50 feet in a MRCT. The BBS correlated higher than the LEMS with the WISCI, which has not
been previously reported.

Support: This project was supported in part by NIDRR, grant #H133N000023

PURPOSE

The recovery of walking function after spinal cord injury (SCI) for individuals with incomplete injuries is
one of their primary goals (Patrick 2003) and has become a major focus in the design of recent clinical
trials (Dobkin 2003, 2006) and outcome studies (Ditunno 2000, 2001, van Hedel 2005). If neurological
recovery after SCl is a major goal of regeneration strategies by scientists, then the behavioral/functional
recovery such as walking is essential to the restoration/rehabilitation plan of clinicians and consumers.
Valid outcome measures to determine the effects of these interventions in clinical trials, therefore, must
examine both improvement in the impairment (neurological) and the behavior (functional capacity) (Curt
2004, ICCP 2006).

Use of more global disability (SCIM 2006) scales, particularly in large data bases (Model Centers 1995,
1990) have characterized mobility outcomes as performed in the environment, which often mimic real life
situations and may have different terrains and living conditions. While disability measures are important
assessments for trials and clinical goal setting, they may show improvement solely due to training
(complete paraplegia is trained to be independent in a wheelchair), with no improvement in motor
scores. Walking functional capacity scales, walking speed (Kim 2004) and walking efficiency, however, test
walking under standardized environmental conditions and show good correlations with recovery of lower
extremity strength (Kim 2004, van Hedel 2005) .

The Walking Index for Spinal Cord Injury (WISCI), which was developed as a 2| level functional capacity
scale, integrates physical assistance in addition to braces and walking aides (Ditunno 2000, 2001). The
distinction between a walking functional capacity scale and a disability scale that tests individuals in the
environment may be important to clinical trials, to demonstrate improvement in neurological recovery,
because a functional limitation/capacity measure may be more sensitive to changes in improvements of
strength. A recent prospective randomized clinical trial (RCT) to evaluate the effect of locomotor
training following SCI (Dobkin 2006 SCILT Trial) utilized multiple endpoints (outcome measures) to assess
the improvement in walking function. These endpoints reflected the changes in the physical impairment
(increased strength), the walking functional capacity (balance, WISCI , walking speed, walking distance) and
the walking disability, locomotor scale (FIM-L) total disability (FIM).

The purpose of this poster is to validate the responsiveness of the WISCI scale to improvements in the
physical impairments and other measures of walking functional capacity and disability, when utilized in a
prospective clinical trial by blinded observers at multiple centers (Dobkin 2003, 2006).

SUBJECTS AND METHODS

Participants/methods: Body Weight Support Training (BWST) was compared to a controlled arm for 146
subjects with incomplete SCI (C4 - L3) enrolled within 8 weeks of injury and treated for 12 weeks.
Primary outcome measures (OM); Locomotor Functional Independence Measure (LFIM), time to walk
50 feet (50-ft time) and 6-minute walk, tested at 3, 6 and 12 months. In addition, secondary OM; Lower
Extremity Motor Scores (LEMS, 0-50), Berg Balance Scale (BBS, 0-56), WISCI (0-20), and LFIM (1-7) were
performed at each of 5 centers by blinded observers at 3, 6 and 12 months. Because there was no
significant difference between arms was previously reported (Dobkin 2006), correlations of
primary/secondary OM were performed on the combined data. Response to change and predictive
validity was also assessed.

Cord Injury (WISCI) in a Multicenter Randomized Clinical Trial (MRCT)
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RESULTS

Table 1. Baseline measurements for UMN and LMN subjects in intention-to-treat analyses.

Figure 1. Comparison of WISCI to Berg Balance Scale at 3, 6 and 12 months.
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Comparison of WISCI to Berg scores at 3, 6, and 12 months showed a highly significant correlation
for >100 subjects. Demonstrates validation of the WISCI with another functional capacity scale (BBS).
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used for the intent-to-treat analyses that were able to walk.

Table 1 from Dobkin 2006

Values are median (range). Group B + C includes all subjects used for intent-to-treat analyses of FIM-L score. Group C + D includes all subjects

Figure 2. Comparison of WISCI to LEMS at 3, 6 and 12 months

DISCUSSION/CONCLUSIONS

The theoretical purpose of the WISClI scale by the original investigators (Ditunno 2000) was to
develop a “more precise quantification of improvement in functional limitation (capacity) secondary
to improvement in impairments”. It was not designed to reflect improvements in physical assistance
alone. The results of this randomized multicenter clinical trial demonstrate the theoretical validity
of the purpose stated above in several different analyses.

First, the very high correlations of the WISCI to the impairment (LEMS r = 0.85) and other
functional capacity measures (BBS r = 0.90, LFIM r = 0.89, Speed r = 0.85, Distance r = 0.79) in the
trial supports the concurrent criterion validity. Second, the correlation over time of predictors of
the 12 month WISCI levels shows the LEMS (impairment) is the best predictor at base line. This
supports predictive criterion validity.

Third, the high correlations of the walking measures with the WISCI are evidence of convergent
validity, but the poor correlations with spasms and Ashworth are evidence of divergent validity.

Finally, while the LFIM correlates highly with the WISCI and other walking measures a scattergram
of the WISCI plotted against the LFIM reveals multiple WISCI levels for LFIM 5 (WISCI = 6 to 18)
and LFIM 6 (WISCI = 9-19). It should be obvious to a consumer/staff person based on clinical
intuition that walking with one cane alone with no brace or physical assistance (WISCI = 19) is
clinically superior to walking with a walker and braces (WISCI = 9), which are both graded as LFIM
= 6 or walking with a device(s).

Table 2. Spearman correlations of WISCI at 3, 6 and 12 months to Total FIM (FIMT),
Locomotor FIM (FIMS), Berg Balance Scale (BERG), Lower extremity motor scores (LEMS),
Speed of 50 foot walk (SPED) and 6 minute walk (WK6M). The negative correlation for “speed”
reflects the decrease in time to walk 50 feet. All values are significant at p<.001. Number of

subjects ranged from 80-121.
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Figure 3. Spearman correlation over time of measures
to determine predictors of WISCI levels at 12 months.
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Comparison of WISCI to LEMS scores at 3, 6, and 9 months showed a highly significant correlation.
Demonstrates validation of the WISCI with an impairment scale (LEMS).

CONCLUSION

The concurrent and predictive criterion validity of the WISCI scale has been
supported in this prospective multicenter clinical trial by the significant
correlations of outcome measures assessed by blinded observers. LEMS are
the best baseline predictor of WISCI levels at |2 months with the BBS slightly
better at 3 and 6 months.
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-0.77 0.84

Figure 4. Comparison of WISCI to Locomotor
FIM at 3 months. Note that the range of WISCI

levels is 8 to 19 for a LFIM of 6 and for

LFIM = 5 (WISCI= 6-18).

Figure 5. Comparison of WISCI to Lower Extremity Motor Scores
(LEMS) at 3, 6 and 12 months.

Best Predictors of WISCI Levels
at 12 months

ELEMS [OBerg @FIM Locom EFIM Total CSpeed CDistance

Correlations

Baseline

20

WISCI 3 Months

Correlation Scattergrams

2 3 4 5 6
Locomotor FIM 3 Months

7

REFERENCES

1. Research Plan for the National Center for Medical Rehabilitation Research. National Center for Medical Rehabilitation Research, editor. 1993.
Washington, D.C., National Institutes of Health.

Barbeau H, Fung J, Leroux A, Ladouceur M. A review of the adaptability and recovery of locomotion after spinal cord injury. Prog Brain Res 2002;
137:9-25.
3. Catz A, Itzkovich M, Agranov E, Ring H, Tamir A. Scim - spinal cord independence measure - a new disability scale for patients with spinal cord
lesions. Spinal Cord 1997; 35(12):850-856.
. Catz A, Ttzkovich M, Tesio L, Biering-Sorensen F, Weeks.C, Laramee M et al. A Multi-center International Study on the Spinal Cord Independenc
measure, Version I1: Rasch Psychometric Validation . Spinal Cord resubmission requested 2006
Curt A, Schwab ME, Dietz V. Providing the clinical basis for new interventional therapies: refined diagnosis and assessment of recovery after
spinal cord injury. Spinal Cord 2004; 42(1):1-6.
5. Ditunno PL, Ditunno JF, Jr. Walking index for spinal cord injury (WISCI ID): seale revision. Spinal Cord 2001; 39(12):654-656
. Ditunno JF, Jr., Ditunno PL, Graziani V, Scivoletto G, Bernardi M, Castellano V et al. Walking index for spinal cord injury (WISCI): an
international multicenter validity and reliability study. Spinal Cord 2000; 38(4):234-243.
Dobkin B, Apple D, Barbeau H, Basso M, Behrman A, Deforge D et al. Weight-supported treadmill vs over-ground training for walking after acute
incomplete SCI. Neurology 2006; 66(4):484-493
Dobkin BH, Apple D, Barbeau H, Basso M, Behrman A, Deforge D et al. Methods for a randomized trial of weight-supported treadmill training
versus conventional training for walking during inpatient rehabilitation after incomplete traumatic spinal cord injury. Neurorehabil Neural Repair
2003; 17(3):153-167
. Kim CM, Eng JJ, Whittaker MW. Level walking and ambulatory capacity in persons with incomplete spinal cord injury: relationship with muscle
strength. Spinal Cord 2004; 42(3):156-162.
Morganti B, Scivoletto G, Ditunno P, Ditunno JF, Molinari M. Walking index for spinal cord injury (WISCI): criterion validation. Spinal Cord
2005; 43(1):27-33.
2. Patrick M, Ditunno PL, Ditunno JF: Progress Report: Preference for recovery of walking function in incomplete spinal cord injured (SCI)
consumers at two year follow up. J Spinal Cord Med 2004;27(2):193
. Steeves J, Fawcett J, Tuszynski M. Report of international clinical trials workshop on spinal cord injury February 20-21, 2004, Vancouver,
Canada. Spinal Cord 2004; 42(10):591-597.
14. van Hedel HJ, Wirz M, Dietz V. Assessing walking ability in subjects with spinal cord injury: validity and reliability of 3 walking tests. Arch Phys
Med Rehabil 2005; 86(2):190-196.

Thomas
Jefferson
University
Hospital

@) Jefferson Health System®

Magee
Rehabilitation
@) Jefferson Health System®

7 Thomas
Sl Jefferson
University

Poster designed by TJUH - G 06.2552-1





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


