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Abstract— We appraised the quality of the Randomized
Controlled Trials using virtual reality technology for poststroke upper limb rehabilitation. We used the Downs and Black
scale and PEDRo scales used for study quality appraisal.
Correlation analyses revealed that the total scores of the two
scales were moderately correlated. When only the items that
were similar between two scales were considered, the correlation
was high. Preliminary results suggest that the Downs and Black
checklist may be a better option to assess quality of studies that
use virtual reality technology for post-stroke upper limb
rehabilitation.
Keywords — evidence-based practice, arm, scales, randomized
controlled trials,

I. INTRODUCTION
Virtual reality (VR) technology is being increasingly used
as an intervention to enhance post-stroke upper limb (UL)
motor improvement. The availability of a wide variety of lowcost exergaming options has increased the access to VR in
clinical settings. Appraising the evidence is an essential part
of clinical integration of technology. Critical appraisal of the
evidence on the technology provides information that
facilitates clinical applicability [1].
Parent randomized controlled trials (RCTs) represent one
of the highest levels of evidence [2]. A wide variety of tools
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are available to appraise the quality of the published RCTs.
The most popular amongst these tools is the PEDro scale.
Arguably the gold-standard in this field, the PEDro has well
established psychometric properties [3]. However, the PEDro
scale only includes items that assess the internal validity of the
published studies. It does not evaluate power, reporting
standards or external validity. These factors are related to
treatment implementation and clinical practice [4].
The Downs and Black checklist is a scale which includes
items that assess internal and external validity, reporting
standards as well as power. Originally developed by Down
and Black [5], the scale has been subsequently modified [6],
has good psychometric properties [7] and is being increasingly
used to appraise quality of randomized and non-randomized
studies [8]. The objective of this study was to estimate whether
the Downs and Black scale would be a better alternative to
appraise the quality of published RCTs using VR for poststroke UL rehabilitation.
II. METHODS
Using standard methodology, MKC and CSH
systematically reviewed the literature published in English
language published between 2000-2019, with further
verification by SMC, OLH and QTM. We included RCTs i)
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involving adult participants with stroke with UL hemiparesis
and ii) included task-practice in VR environments as part of
the experimental group. Study protocols, systematic reviews
and studies focusing exclusively on lower limb outcomes or
cognitive impairments were excluded. The quality of the
retrieved studies was evaluated using both the modified
version of the Downs and Black scale scores (total of 28) as
well as the PEDro scale (total of 10) by SMC, OLH and
QTM. Discrepancies if any, were resolved by SKS.
Scores on the modified Downs and Black checklist were
classified as “excellent” (score 24-28), “good” (score 19-23),
“fair” (score 14-18), or “poor” (score ≤13) [9]. We ranked
total scores obtained on the PEDro scale as good to excellent,
fair, or poor (≥6, 4-5, and ≤3, respectively)[10]. Normality of
data distribution assumption was verified using the ShapiroWilk test. We performed a correlation analysis between the
two scores. Strength of the association between the two
scores was quantified by the Pearson correlation coefficient.
Values of 0.2 - 0.39, 0.4 - 0.79 and ≥0.8 represented mild,
moderate and strong levels of correlation respectively [11].
An α value of p<0.05 was considered significant.
III. RESULTS
In our preliminary analysis, we retrieved a total of 24
studies. According to the PEDRo scale, we ranked 14 studies
as good-to-excellent, 5 studies as fair, and 3 studies as poor.
The PEDro score across all studies was 6 ± 1.3 (mean ± SD).
According to the Downs and Black scores, 1 study had an
excellent score, 5 studies were good, 15 studies had a fair
score and 2 studies were poor. The Downs and Black scale
score across all studies was 17 ± 3.7 (mean ± SD).

1). We also compared the scores from questions which were
similar between the two scales. This comparison reveled a
high degree of association (r = 0.7, p < 0.05).
IV. DISCUSSION
Preliminary analyses reveal a moderate strength of
correlation between the Downs and Black and PEDro scale
total scores. This could be attributed in part to the questions
on external validity, reporting standards as well as power in
the Downs and Black questionnaire. Our second comparison
reveled that the two scores are highly correlated, if we only
considered the questions which are similar across the two
scales. Thus, using the Downs and Black checklist may be a
better option to appraise the quality of the studies using
virtual rehabilitation for post-stroke upper limb
rehabilitation. Whether the analysis of results across all
studies reveals similar or different numbers remains to be
estimated.
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