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Abstract.

OBJECTIVE: To establish the intrarater and interrater reliability of Wisconsin Gait Scale (WGS) in hemiplegic patients.
DESIGN: Repeated-measures reliability study using video data of stroke patients.

SETTING: Rehabilitation department of the university hospital.

PARTICIPITANTS: Nineteen hemiplegic patients with 3—-9 months stroke history and two physiatrists and two physical therapists.
INTERVENTIONS: Video recordings were assessed twice, at an interval of 2 days, by the two physiatrists and two physical
therapists.

MAIN OUTCOME MEASURE: Wisconsin Gait Scale.

RESULTS: Internal consistency coefficients for the WGS were excellent; Cronbach scores were 0.91 and 0.94 for the first and third
days. Coefficient of Repeatability (CR) for observers’ WGS assessments were ranged between 4.23—5.76 and intraclass correlation
coefficients for total WGS score were indicated very high interrater reliability at the begining and end, respectively 0.91 and 0.96.
Intraclass correlation coefficients for fourteen items of WGS ranged from 0.81 to 1. “Hip hiking at mid-swing”, “Circumduction
at mid-swing” and “Hip extension of the affected leg” were the items with lowest correlation coefficients. Intrarater reliability for
total WGS scores ranged from 0.75 to 0.90.

CONCLUSION: WGS was found excellent in reliability and may provide an objective means to document the findings from
observational gait analysis, which is frequently used in clinical practice by rehabilitation teams.
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1. Introduction

Stroke rehabilitation given by a coordinated special-
ist team reduces morbidity and mortality [1]. The initial
success of rehabilitation team, to enhance motor out-
come after stroke have required subjective scales of
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greater specificity and detail in order to measure accu-
rately the observed motor changes [2]. A major problem
in determining the efectiveness of stroke rehabilita-
tion is a lack of standardized outcome measures for
rehabilitation team [3]. Therefore, the search for appro-
priate assessment and outcome measures has been a
focus of rehabilitation research for the last few decades
[4-10]. The increasing need to show clinical effective-
ness through the delivery of evidence-based practice,
more specific outcome measures are being developed
to investigate recovery from stroke and to establish the
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effectiveness of intervention. Mobility measures cur-
rently available, with only a few exceptions, are in the
English language. For a questionnaire to be valid and
useful, it must be available in a population’s mother lan-
guage. Tools used for outcome must be reliable, valid,
and discriminative [2, 5-7, 9, 10].

Many outcome measures exist for the routine assess-
ment of stroke, including the Barthel Index [11] or the
FIM [12] instrument. These outcome measures can be
used to show gross changes over time in patients’ over-
all performance. Impairment in the ability to walk is
one of the main functional problems in caring for hemi-
paretic patients. The recovery of independent walking is
among the most important goals for patients with hemi-
paretic stroke and for their rehabilitation specialists.
Hemiplegic gait is characterized by impaired coordi-
nation, shorter step length, longer duration of stance,
and shorter swing phase on the affected side, as com-
pared with the opposite, unaffected side [13, 14]. Gait
velocity of patients with stroke was mainly affected by
weakness of the affected hip flexors and knee extensors.
Gait asymmetry was influenced primarily by the degree
of the spasticity of the affected ankle plantar flexors [15,
16]. Impairments in muscle strength, motor and sensory
functions, visuospatial perception, spasticity, and bal-
ance have been suggested to be related to the inability of
hemiplegic patients to walk in normal fashion [17, 18].

Valid, reliable and communicaible measures are
needed to determine abnormality in a patient’s gait,
how the abnormalities can be treated and the evidence
of effectiveness of physical therapy. Conventional gait
analysis includes computer based optical motion captur
systems for data interpretation [19]. However, the data
is often too complicated for clinicians to interpret and to
correlate with neurologic deficits in stroke patients. The
sophisticated quantitative gait assessment systems are
very expensive in terms of time, technical expertise or
equipment requirements. And furthermore, these sys-
tems often provide more information than is usually
needed to assess treatment outcomes in most clinical
settings.

There are some visual assessment tools used for the
gait analysis of patients with hemiplegia; the Stroke
Rehabilitation Assessment of Movement [5], the River-
mead Visual Gait Assessment scale [8] and others. A
simple, reliable, valid outcome measure that is sensi-
tive to physical recovery profiles in stroke rehabilitation
may therefore provide an approppriate tool in the ther-
apeutic setting for evaluating and optimizing physical
outcome after stroke. WGS, designed by Rodriquez
et al. [7] is a visual gait assessment tool, evaluates

fourteen observable temporal gait parameters and some
body movement patterns like use of hand held gait aid,
stance time and width, weight shift, toe off, hip, knee
and pelvic motions and heel strike of the affected leg.
The purpose of the present study was to determine the
interrater and intrarater reliability of the Wisconsin Gait
Scale (WGS) [7] and used for hemiplegics by all team
members in daily practice in Turkey.

2. Methods
2.1. Patients

Nineteen hemiparetic patients (14 men, 5 women)
with a cerebrovascular accident (CVA) history were
recruited from inpatient of Physical Medicine and
Rehabilitation Department, in the study by perform-
ing WGS, which was video taped. The mean age of
the people was 59.4 £ 9.12 years (range, 19—67 years).
The time from onset of CVA to admission ranged from
3 to 9 months. 7 patients had right hemisphere lesions.
6 patients had hemorrhagic strokes and 13 patients had
infarcts. Inclusion criteria is the ability to walk indepen-
dently (with/without device). Patients were excluded
if they suffered another major incident at onset of
stroke, unstabile medical conditions, and contractures
in extremities or had orthopaedic lower extremity prob-
lem. Both subjects with CVA and assessors signed
consent forms before participating in this study. The
project was approved by the local Ethics Comittee.

2.2. Standarts of video recording

Patients walked on a level surface 10 meters long
for the gait assessments recording; the video camera
was one meter away from the patient; and patients were
instructed to turn on three times for viewing them on
frontal, lateral and backward plans.

2.3. Scale

WGS is used to measure the individuals’ gait. WGS
has a total of fourteen items presented on the same sheet.
The first five submeasures are about stance phase of
affected leg: 1-Use of hand-held gait aid, 2-Stance time
on impaired side, 3-Step length of unaffected side, 4-
Weight shift to the affected side 5-Stance width. Toe-
off the affected leg is the second part of the scale and
contains two submeasures; guardedness (pause prior to
advancing affected leg) and hip extension of affected
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side (observe gluteal creases from behind the sub-
ject). Swing phase of the affected leg is the third part
and includes six submeasures. These are external rota-
tion during intial swing, circumduction at mid swing
(observe path of affected heel), hip hiking at mid swing,
knee flexion from toe off to mid swing, toe clearance,
pelvis rotation. Last part of scale is heel strike of the
affected leg and only one submeasure (initial foot con-
tact). The minimum and maximum scores a patient
can attain on the WGS are 13.35-42 respectively. The
higher the score the more seriously affected the gait.
Patients WGS scores were measured by a computer
programme for WGS.

2.4. Scale translation and adaptation

The WGS was translated with the forward and back-
ward translation procedure. Two bilingual translators
separately translated the original scale once. As recom-
mended, they were encouraged to strive for idiomatic
rather than word-for-word translation. Then the inves-
tigators reviewed the translations to make cultural and
vocabulary adaptations. Each of the investigators pro-
posed changes, and a consensus meeting was scheduled.
A backward translation of the reviewed version was
translated into English, to verify that the meaning of
each item of the scale was preserved.

2.5. Procedure

Two medical doctors and two licenced therapists
received a training session about gait disorders in hemi-
plegic patients and a copy of the WGS scoring criteria
by principal investigator before they viewed the video-
tapes. To examine interrater and intrarater reliability,
medical doctors and two physical therapists scored the
19 subjects’ performance of the WGS at 2 video taped
viewing sessions, 2 days apart. Video taped subjects’
performance of a task is frequently used in research
that examines the interreliability of an instrument. The
assessors were not permitted to ask questions during
the viewing of the video tapes and were given only 1
opportunity to view each patient during scoring. Ses-
sion 1 video taped views repeated in session 2 with the
same guidelines used in session 1 followed in session 2.

2.6. Statistical analysis
The raters were asked to return two days later to

score the same video tape to assess reliability stud-
ies. Interrater reliabilities were assessed with interclass

correlation (ICC) method and the Bland and Altman
test [20]. An ICC coefficient of >0.80 was accepted as
evidence of almost perfect agreement [21]. Intrarater
reliability was evaluated by using Pearson bivariate
analysis. Individual item scores on the WGS and total
WGS scores were calculated for interrater reliability.
The internal consistency of scale was expressed using
Cronbach’s « coefficients. An « coefficient of >0.70 is
considered adequate for group comparison [22]. The
data was analysed on computer using versions 10.0 of
SPSS for Windows software.

3. Results
3.1. Internal consistency

Internal consistency coefficient (Cronbach «) for
WGS were 0.91 and 0.94 for the first and third days
(»<0.0001). The reliabilities of WGS, as assessed by
internal consistency were excellent for both evalua-
tions. Total mean scores of WGS were 23.21 £5.59
and 23.06 4 5.20 for the first and second assessments.

3.2. Test-retest reliability and repeatability

Translated WGS in Turkish was found reliable. The
test-retest reliability was calculated using the data from
nineteen video clips scored on two ocassions, two days
apart. All raters’ assesments were evaluated with Bland
Altman plot graphical method. CR for WGS assess-
ments of observers ranged between 4.23-5.76. The
same results were found with ICC as well.

3.3. Total score reliability

The intraclass correlation coefficient (ICC) for the
total WGS scores were 0.91 at the first assessment,
and 0.96 at the second assessment, indicating very high
interrater reliability.

3.4. Interrater reliability of individual items

In the interrater reliability part of the study, the gait
of nineteen hemiplegic patients was measured twice
by each of the four raters. Reliability was measured
by calculating the ICC for each 14 items. Agreement
strengths for ICC values have been classified as fol-
lows: 0: poor; 0—0.20: slight, 0.21-0.40: fair; 0.41-0.60:
moderate; 0.61-0.80: substantial and 0.81—-1.00: almost
perfect [21].
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Table 1
WGS-item reliability
WGS tasks ICC 95% CI
1. Use of hand-held gait aid 1* (0.98-1)
2. Stance time on impaired side 0.946* (0.92-0.96)
3. Step length of unaffected side 0.961* (0.94-0.98)
4. Weight shift to the affected side with or without gait aid 0.976* (0.95-0.99)
5. Stance width 0.959* (0.93-0.97)
6. Guardedness 1* (0.98-1)
7. Hip extension of the affected leg 0.911* (0.89-0.93)
8. External rotation during initial swing 0.923* (0.90-0.94)
9. Circumduction at mid-swing 0.910* (0.89-0.93)
10. Hip hiking at mid-swing 0.816* (0.79-0.83)
11. Knee flexion from toe off to mid-swing 0.983 * (0.96-1)
12. Toe clearance 0.955%* (0.92-0.97)
13. Pelvic rotation at terminal swing 0.916* (0.89-0.94)
14. Initial foot contact 0.980* (0.96-1)
*Significant at the 0.001 level.
Table 2 4. Discussion
Pearson’s bivariate correlations between raters’ assessments at time
1and2 . . .. . .
— The degree to which walking is impaired following
N d Significance (p) a stroke can vary widely and relates to the severity
MDI1& PTI(T1) 19 0.754 0.000 . s . . .
of the patient’s lower extremity motor impairment and
MD1& PT2(T1) 19 0.792 0.000 P .. y . . p o
MD2& PTI(T1) 19 0.79 0.000 decreased muscle activation resulting in limitations to
MD2T& PT2(T1) 19 0.753 0.000 both stance and swing phase movement patterns [23].
MD2& PT1(T2) 19 0.834 0.000 The WGS has been used in many studies examining
MD2& PT2(T2) 19 0.813 0.000 : : :
MD1& PT2(T2) 19 0.808 0.000 hemlpleglc. galt [7,24, 25]. Authors were reported that,
MD1& PTI(T2) 19 0.796 0.000 it was sensitive enough to reveal the progress made by

Abbreviations: MD, medical doctor; PT, physical therapist; T1, Time
1; T2, Time 2.

As shown in Table 1, there were good agree-
ments between the four raters for all gait assessment
parameters.

Agreements for four items were found high, respec-
tively: ‘Use of hand-held gait aid’, ‘Guardedness’,
‘Knee flexion from toe off to mid-swing’, ‘Initial foot
contact’. Interestingly, low agreements between the
raters were most marked for kinematic data, especially
for the hip movement. However, three items in particu-
lar showed lower agreement levels than others; these are
‘Hip hiking at mid-swing’ (item 10), ‘Circumduction at
mid-swing’ (item 9) and ‘Hip extension of the affected
leg’ (item 7) ICC s were 0.81; 0.91; 0.91 respectively).

3.5. Intrarater reliability

Intrarater reliability for total WGS scores ranged
from 0.75 t0 0.90 (Pearson bivariate analysis, P <0.001)
for all raters (Table 2). All raters’ total test-retest assess-
ments are shown in Fig. 1.

the patients, as indicated by the statistical comparison
of scores from before and after the rehabilitation pro-
gram [7,24,25]. Rehabilitation of stroke is a team study.
This scale is intended to be easy to use of gait analysis
in stroke patients.

Internal consistency of this scale was very high for
all raters’ first and second assessment. Rodriquez et al
found total WGS score rating were highly consistent
too [7]. Intrarater reliability of WGS scores between all
raters and between doctors and physiotherapists were
very high. Interrater reliability was also good for all
raters. It might be related to assessors’ high experience
in stroke rehabilitation and the second reason might be
because, all raters had previous training for gait devia-
tions in stroke and WGS scoring.

Intra and interrater reliability scores were the best for
task first (use of hand-held gait aid) and sixth (guard-
edness). These tasks were the best-defined, clear and
visible short answered questions. The lowest ICC score
were found in tasks; hip hiking at mid-swing, circum-
duction at mid-swing, hip extension of the affected leg,
pelvic rotation at terminal swing. All of them were
related to hip and pelvis movement. These tasks were
seen more difficult to assess, that might be related
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Fig. 1. WGS scores’ distribution of MDs and PTs.

wearing large dressess. We had unique amateur video
camera for recording, but anterior, posterior, lateral
video views were recorded. There is no doubt that
computerized gait monitoring systems provide reliable
numerical data on temporal gait parameters, and prob-
ably give more evidence related to the asymmetric
pattern of the hemiplegic gait. However, these systems
are not available for many rehabilitation clinics, and
unless they involve goniometric and electromyographic
recordings, most such systems do not provide details
about the patient’s walk and how the various body parts
move during different phases of the gait cycle.

5. Conclusions

This study demonstrates that the inter and intrarater
reliabilities of the WGS in Turkey are high when admin-
istered by doctors and physical therapists. This tool is
available for clinical use and is a promising outcome
measure for rehabilitation team members’ usage when
analyzing the gait of individuals’ post-stroke. The WGS

provides an objective means to document the findings
from observational gait analysis, which is an approach
frequently, used in clinical settings to examine gait.
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