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Abstract \
Objective: The Victorian Institute of Sport Assessment-Patella (VISA-P) is a questionnaire to assess the severity of patellar

tendinopathies. Its use requires good reliability indicators: internal consistency, test-retest and parallel forms. Several studies have
been published examining this question, but to date the reliability of this questionnaire (meta-analysis) has not been generalized. The
aim of this study was to perform a meta-analysis to generalize the reliability of the VISA-P. Data sources: MEDLINE, EMBASE,
and Scopus. Study selection: Studies included were those examining the reliability coefficients of the VISA-P: Cronbach alpha,
intraclass correlation coefficient (ICC), and parallel-forms (correlation coefficients compared with other scales). Data extraction:
All coefficients were extracted and the mean reliability was obtained using fixed- or random-effects models. Sensitivity (leave-one-
out analysis) was analyzed. Quality assessment was performed using the COnsensus-based Standards for the selection of health
Measurement INstruments (COSMIN) checklist. Data Synthesis: Of 364 scientific articles, 12 fulfilled meta-analysis criteria. The
summary statistic was 0.86 [95% confidence interval (Cl): 0.78-0.92] for Cronbach alpha and 0.94 (95% ClI: 0.89-0.97) for the ICC.
Parallel forms depended on the comparative test used, ranging from —0.83 to 0.68. The sensitivity analysis found an influential study
for the parallel-forms reliability in the Blazina score. We were unable to analyze the asymmetry of funnel plots and meta-regression
models because of the number of studies. Conclusions: The reliability of VISA-P for assessing the severity of patellar tendi-

(Clin J Sport Med 2020;00:1-10)

nopathies requires greater evaluation with more scientific evidence before it can be implemented in clinical practice.
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INTRODUCTION

Patellar tendinopathies are common injuries in sport practi-
tioners, especially in jumping or sprinting disciplines. The Victorian
Institute of Sport Assessment-Patella (VISA-P) is the most widely
used condition-specific patient-reported questionnaire to assess the
clinical impact of this injury. It was developed originally in English
to evaluate the severity of symptoms in patellar tendinopathies and
the repercussions of these on daily and physical activities, through
8 questions. Six of these assess the pain in different activities or
positions on a scale of 0-10, with 0 being no pain and 10 being the
maximum possible pain, and 2 items provide information on the
sports practice of the subject through categorized responses. The
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maximum score on the VISA-P scale is 100, which represents an
asymptomatic subject, whereas the minimum score (0 points)
corresponds to total functional impairment.’

The standard error of measurement of the VISA-P ranges from
4 to 5.4 points and its minimum detectable change thresholds
have been established between 11 and 12.2 points, respectively.
The minimum clinically important change threshold estimated for
the VISA-P scale in athletes with chronic patellar tendinopathy is
an average change greater than 13 points, although this depends
on the baseline score, and also on the interpretation of minimum
clinically significant or relevant change on the scale of perceived
global change.? Other authors have noted that the VISA-P is not
sensitive to very small changes in this tendinopathy and
considering its slow clinical progress recommend that the VISA-
P should be used at intervals of 4 weeks or more.* The correlation
between the VISA-P score and the extent of tissue pathology has
been reported, noting that the VISA-P scale scoring reflects the
extent of tendon tissue pathology.’

In the return-to-sport process in tendinopathy, pain/
symptoms, in addition to other factors, need to be consid-
ered.® The use of the VISA-P scale in this context has become
helpful in clinical decision-making. For example, the Medical
Staff of FC Barcelona, in their guide to clinical practice for
tendinopathies, specifically incorporate the evolution of the
VISA-P scores to determine return-to-play in soccer players
with patellar tendinopathy.” Concretely, the VISA-P score
requirements to be declared medically fit are: the soccer player
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with a score lower than 50 should not return to work on the
field; the player must have a score of over 60 before rejoining
the rest of the group, and there must have been an
improvement of at least 30 points since the first time the
questionnaire was completed, as long as the overall total is
more than 60 points.

More recently, the VISA-P score has been included in
a proposed patellar tendinopathy screening tool, which aims
to identify risk factors for patellar tendinopathy considering
together intrinsic and extrinsic risk factors identified in the
literature and the score of 2 subjective outcome measures, such
as the visual analogue and VISA-P scales.®

For the direct use of the VISA-P in a given population, as in
all questionnaires, it must meet reliability standards, which
include the analysis of internal consistency, test-retest, and
parallel and interobserver forms.” Note that in the VISA-P the
latter does not apply, because it is the patient alone who can
answer the VISA-P questions.

Since the original publication of the questionnaire, it has
been translated into several languages to determine its
reliability in them,'®'? following the procedure to adapt the
questionnaire to the cultural region where it is to be used."?
The process should aim to produce the equivalent of the
original scale, adapting it in a culturally relevant and
understandable manner, while maintaining the meaning and
intent of the original article.'* However, we must bear in mind
that reliability depends on the scores obtained in the test in
a specific application of the test in a specific group of
subjects.”® In other words, the coefficients that measure
reliability may vary in the different applications of the
questionnaire being evaluated. However, it is very common
for researchers to assume the reliability of a questionnaire in
previous applications of the test in other samples of subjects,
which is known as induction of reliability."> To minimize this
type of error, the best method is to perform a meta-analysis to
generalize the reliability of a given questionnaire, considering
all the results already published on the reliability of the
questionnaire to be evaluated.'”

Taking into account the above considerations and that to
the best of our knowledge no meta-analysis has been
performed to generalize the reliability of the VISA-P, we
conducted a study using the MEDLINE, EMBASE, and
Scopus databases to determine the mean reliability of the
VISA-P. In addition, we investigated which characteristics of
the studies may affect reliability.

MATERIAL AND METHODS

The PRISMA statement has been followed for reporting
a systematic review with meta-analysis."'®

Protocol

This review has been registered in the PROSPERO database
(CRD42019127782).

Search Strategy

This is a systematic review of articles indexed in the MED-
LINE (through PubMed) and EMBASE databases from
inception until December 31, 2018 that analyzed the re-
liability of the VISA-P questionnaire, either in its original
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version or in translations into other languages. In other words,
we only included validation studies of the VISA-P. The
keyword used was “VISA-P.” Furthermore, we filtered the
results by language (English and Spanish), selecting those
papers that had an abstract. Moreover, the citations of the
original publication by Visentini were analyzed through
Scopus,' and the references of the extracted papers.

Inclusion Criteria

For the systematic review, we selected scientific articles that
analyzed the reliability of the VISA-P with original data from
patients with patellar tendinopathy. For the meta-analysis, we
only included those reporting coefficients appropriate for the
analysis (at least one coefficient), according to the COnsensus-
based Standards for the selection of health Measurement
INstruments (COSMIN) criteria'”: (1) Internal consistency
(Cronbach alpha), (2) Test-retest (intraclass correlation
coefficient, ICC), and (3) Parallel forms (correlation coef-
ficients comparing with other scales). We assessed parallel-
forms by extracting correlations between VISA-P and other
related scale(s). Although in the COSMIN statement this has
been defined as convergent validity,'"” in the reliability
generalization literature it is generally referred to as “parallel
forms.”

Exclusion Criteria

Articles that were only an abstract, a review, or a letter to the
editor were excluded. For the meta-analysis, independently for
each component, we excluded those papers with an in-
adequate design for the analysis of internal consistency, test-
retest, and parallel forms (see Quality assessment).'”

Study Selection and Data Extraction

Screening of titles and abstracts was done in a paired and
blinded fashion by 2 reviewers (A.P.-B. and M.I.T.R.) and was
based on the inclusion and exclusion criteria to determine the
potential articles to be comprehensively analyzed. In the event
of disagreement, a consensus was reached with a third
researcher (V.F.G.-G.), although there was always agreement.
This same process was followed when the full text of each
article was assessed. Finally, the references of the studies
included in the meta-analysis were also revised.

From the selected articles, the following information was
extracted: subjects; percentage of male gender; average age
(years); country; sample size; and internal consistency
(Cronbach alpha coefficient for the total score), test-retest
(ICC with the time interval), and parallel forms (correlation
coefficients with similar scales) coefficients. If more than
one measurement for Cronbach alpha coefficient was
submitted, the result of the first application of the
questionnaire was selected. If this situation occurred in
the ICC (administration of the questionnaire 3 or more
times), the value was selected by comparing the first
administration with the second, unless this was done
immediately, in which case we analyzed the ICC between
the first and third administration. Finally, only statistically
significant correlation coefficients, ie, those that showed
a relationship with the VISA-P, were taken into account to
analyze the parallel forms reliability.
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Quality Assessment

We assessed the quality of the studies found using the
COSMIN checklist.'” This tool determines the quality of
different aspects of a patient-reported outcomes measure,
including validity and reliability. Because the aim of this
review was to determine the reliability of the VISA-P, the
COSMIN sections on the reliability of internal consistency
(Box 4), test-retest (Box 6), and parallel forms (Box 9a) were
analyzed."” Each box contains a series of items that can take
the following values: very good, adequate, doubtful, or
inadequate. To assess the overall quality of each of the
sections, the “worst score counts” principle was used. This is
defined as the worst score of the items.'?

Data Analysis

Different analyses were performed for the 3 types of
coefficients that analyze the reliability of the questionnaire.
In addition, to approximate the distribution of these
coefficients to a normal distribution and to stabilize the
variances, the Hakstian and Whalen transformation was
applied to Cronbach alpha, and Fisher conversion to the
ICC and to the correlation coefficients (parallel forms).?%*!
To obtain global estimates of reliability coefficients, fixed-
effects models were used when there was no heterogeneity
between the studies, which was assessed as having an I*

www.cjsportmed.com

statistic value greater than 50% and/or a P-value <0.10
associated with Cochran’s Q statistic. Otherwise, the
coefficients were estimated through mixed-effects mod-
els.?? Note that when 2 studies were available, a fixed-effect
model was applied, because there were not enough data
available to estimate heterogeneity.>®> The method used to
estimate the between-study variance was restricted maxi-
mum likelihood.

Potential sources of heterogeneity of results were assessed
using subgroup analyses: study quality (very good, adequate
and doubtful) and continent (Europe, America, Asia, Oceania
and Africa). No groupings were made over time of the
successive applications, because it was an item evaluated in
COSMIN, within the design."”

To determine the influence of studies included in the meta-
analysis (sensitivity analysis), the leave-one-out method was
used, which is equivalent to repeating the calculations
excluding a single study each time and comparing the results
obtained. A study was considered influential if it varied the
overall coefficient by atleast 10%. We assessed the asymmetry
of funnel plots and the Egger test when we obtained at least 10
studies in the analyzed parameter.”*

Type Lerror was set at 5% and for each relevant parameter
its associated confidence interval (CI) was calculated. All
statistical calculations were performed with R 3.3.3 through
the metafor package (Meta-Analysis Package for R).
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Summary of the Main Data From the Studies Included in the Systematic Review
Males | Mean Age Sample | Cronbach Time
Study Subjects (%) (yrs) Country Size Alpha ICC | Interval Parallel Forms (S/P)
Visentini et al’ Normal volunteers Not 31 Australia 26 N/C N/C |1 wk —0.93 (P) Nirschl score
given
Visentini et al’ Sports clinic patients without | Not 27 Australia 26 N/C N/C | 1wk —0.47 (P) Nirschl score
jumper’s knee given
Visentini et al' Elite basketball players Not 24 Australia 100 N/C N/C 1wk N/C
given
Visentini et al’ Jumper’s knee patients (clinic) | Not 25 Australia 14 N/C N/C 1wk —0.74 (P) Nirschl score
given
Visentini et al’ Presurgical patients for chronic | Not 31 Australia 15 N/C N/C 1wk —0.76 (P) Nirschl score
jumper’s knee given
Visentini et al’ Postsurgical patients (6 Not 32 Australia 15 N/C N/C |1 wk —0.71 (P) Nirschl score
months) for chronic jumper’'s | given
knee
Visentini et al' Postsurgical patients (12 Not 32 Australia 15 N/C N/C 1wk —0.69 (P) Nirschl score
months) for chronic jumper’s | given
knee
Frohm et al ® Healthy students (n = 17), 824 |24 Sweden 51 0.83 097 |4-7d N/C
male basketballers (n = 17),
non-surgically treated patients
with patellar tendinopathy (n =
17)
Maffulli et al 2® | Patellar tendinopathy 100 27.9 Italy 25 N/C N/C [30min [N/C
Zwerver et al”” | Healthy students (n = 18), 25 19.2 Netherlands | 89/71* |0.73 0.74 |25wk |N/C
volleyballers (n = 15), patellar
tendinopathy (n = 14), patients
who had surgery for patellar
tendinopathy 6 months before
(n = 6), patients who had other
knee injuries (n = 17), and
patients with symptoms
unrelated to their knees (n =
19).
Lohrer and Patellar tendinopathy with Not 34.8 Germany 23 0.876 0.878 | 1 wk N/C
Nauck'! conservative treatment given
Lohrer and Healthy individuals Not 29.8 Germany 57 N/C 0.872 | 1 wk N/C
Nauck'! given
Lohrer and Healthy individuals (n = 57) Not 31.2 Germany 80 N/C N/C |1 wk —0.81 (§) Blazina
Nauck” and patellar tendinopathy with | given
conservative treatment (n =
23)
Hernandez- Healthy students (n = 40), 86.7 |235 Spain 150 0.885 0.994|7-10d —0.05 to 0.65 SF-36
Sanchez et al’® | athletes (n = 40), patellar 0.897 Kujala
tendinopathy (n = 40) and 0.782 Cincinnati (S)
other knee injuries (n = 30)
Park et al*® Volleyballers (with patellar 464 | 159 Korea 28 0.80 096 | 1wk N/C
tendinopathy, n = 23; without
the diagnosis n = 5)
Wageck et al® Patellar tendinopathy 731 23.4 Brazil 52 0.76 0.91 |24-48h |0.60 Lysholm (P)
Korakakis et al®® | Healthy individuals (n = 61), |51.3 |26.3 Greece 187 0.785 0.818 | 15-17.d | —0.839 Blazina (S)
athletes (n = 34), patellar
tendinopathy (n = 32), and
other knee injuries (n = 30)
Kaux et al'2 Healthy individuals (n = 22), [71.3 [22.6 Belgium 92 N/Ct 0.99 |30min |0.16to 0.72 SF-36 (S)
athletes (n = 42), and patellar
tendinopathy (n = 28)
Celebi et al*° Healthy individuals (n = 31), [59.6 |24.4 Turkey 89 0.79 0.96 [24h 0.473 VAS 0.419 participation
volleyballers (n = 24), and to sportst (P)
patellar tendinopathy (n = 34)
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Summary of the Main Data From the Studies Included in the Systematic Review (Continued)
Males | Mean Age Sample | Cronbach Time
Study Subjects (%) (yrs) Country Size Alpha ICC | Interval Parallel Forms (S/P)
Hernandez- Athletes with patellar 59.4 | 2941 Spain 249 0.74 N/C  |N/C N/C
Sanchez et al®' | tendinopathy who had
undergone physiotherapy
treatment
Acharya et al*® | Athletes with (n = 35) and Not 18.9 India 70 N/C N/C |1 wk 0.72 (S) Blazina
without (n = 35) patellar given
tendinopathy
Acharya et al®® | Athletes with patellar Not 18.9 India 35 0.99 0.97 1wk N/C
tendinopathy given
Acharya et al®®> | Athletes without patellar Not 19.0 India 35 0.98 096 | 1wk N/C
tendinopathy given
* There were 18 patients who did not complete the second administration of the test. Therefore, the sample size for the ICC was 71.
1 Not calculated for the overall score of the questionnaire, but the authors estimated it for each item.
1 This score was not defined and referenced in the paper.
N/A, not applicable; N/C, not calculated; P, Pearson correlation coefficient; S, Spearman correlation coefficient; SF-36, Short Form Health Survey (the authors analyzed the components of the
questionnaire); VAS, visual analogue scale.

RESULTS

Figure 1 shows the flowchart of the systematic review.
Combining the MEDLINE and EMBASE databases with the
citation analysis of the original article by Visentini (Scopus)
provided 364 scientific articles. After examining citations for
duplicates, 117 were detected and excluded from the analysis
of titles and abstracts, leaving a total of 247 articles to be
screened. After examining these titles and abstracts, 14
papers were considered for inclusion in the qualitative
synthesis »319712:25-33: that is, those in which the full text
would be analyzed. Of these 14, one paper was eliminated
both for the systematic review and the meta-analysis, because
it was a congress abstract.>> Moreover, another did not have
the necessary reliability coefficients for this study. This was
the study developed in Italy,*® which assessed internal
consistency with a Kappa coefficient instead of Cronbach
alpha. Test-retest reliability was estimated through Pearson
correlation coefficient and performed with a margin of only
30 minutes and did not determine parallel forms reliability.
However, this study was assessed in the systematic review.
Therefore, 12 articles were finally included in the meta-
analysis and 13 for the systematic review. The main features
of the 13 papers are shown in Table 1. Most of these studies
included a control group, another group of people at risk of
developing patellar tendinopathy, and a final group of
patients with this condition. The countries of origin belonged
to Europe, Asia, Oceania, and America, and the sample size
ranged from 23 to 249 individuals. Note that many studies
performed stratified analyses by groups and in Table 1, we
have given the information in this manner. The percentage of
men ranged from 25% to 100%, although there were 12
groups for whom this information was not available from 3
studies.”' 32 The mean age was indicated in all groups and
papers, ranging from 15.9 to 34.8 years. Table 1 also shows
all the reliability coefficients analyzed, indicating their value
when they were estimated, the test-retest time and the type of
correlation coefficient used for the parallel forms reliability
(Pearson or Spearman). It should be noted that the test-retest
time had great variability, with a minimum value of 30
minutes and a maximum of 2.5 weeks.

5

Table 2 details the quality assessment of the studies for
the internal consistency, test-retest and parallel forms
reliability for each COSMIN domain analyzed. Regarding
internal consistency, it is noted that all studies were of very
good quality, except for the original Visentini study and the
Italian validation by Maffulli, which were inadequate and
therefore excluded for the meta-analysis of this type of
reliability, because they did not use Cronbach alpha
coefficient for this purpose.’?® Second, we found that
test-retest reliability was adequate in 6 of the studies
analyzed (50%), doubtful in 4 (33.3%), and inadequate in
the remaining 2 (16.7%), because of the very short period of
time (30 minutes). Finally, parallel forms reliability was
observed, analyzing each instrument of comparison with
the VISA-P separately. When the authors obtained this
coefficient, an adequate quality was seen, except in the
sports participation of the Turkish research group, because
it did not give any kind of detail or reference on this element
of comparison.

Figure 2 shows the summary statistic for Cronbach
alpha, obtained through a random-effects model, which
had a value of 0.86 (95% CI: 0.78-0.92). The overall
estimate of the ICC (Figure 3) was also obtained through
a random-effects model and had a magnitude of 0.94 (95%
CI: 0.89-0.97). Regarding the analysis of parallel forms
reliability (Figure 4), because different comparative tests
with the VISA-P were used, the analysis had to be done
according to the chosen test. The first test was the Blazina
score (Figure 4A), which is based on criteria of pain
evolution according to functionality.>* Through a Spear-
man correlation coefficient, using a random-effects model,
an overall estimate of —0.44 (95% CI: —0.95 to 0.71) was
obtained. Other tests applied were 3 components of the
Short Form Health Survey (SF-36), a questionnaire in which
a higher score implies better quality of life in each of the
components>’: physical function (Figure 4B), physical role
(Figure 4C), and bodily pain (Figure 4D). Using a fixed-
effects model, the first component obtained an estimate of
0.68 (95% CI: 0.61-0.74) in the Spearman correlation
coefficient. The second component, using a fixed-effects
model, yielded an estimate of 0.51 (95% CI: 0.41-0.60) in

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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Summary of Quality Assessment for the Studies Included in the Systematic Review
Internal Consistency Test-Retest Reliability Parallel Forms Reliability
Statistical Statistical Statistical

Study Design Methods Overall Design Methods Overall | Comparator Design Methods Overall

Visentini et al’ | Inadequate | Inadequate | Inadequate | Adequate | Adequate Adequate | Nirschl score | Adequate Adequate Adequate

Frohm etal®® | Very good |Very good | Very good |Adequate |Adequate Adequate | N/A Inadequate Inadequate | Inadequate

Maffulli et a®® | Very good | Inadequate | Inadequate | Inadequate | Inadequate | Inadequate | N/A Inadequate Inadequate | Inadequate

Zwerver et al*’ Very good | Very good Very good | Doubtful | Adequate Doubtful N/A Inadequate Inadequate | Inadequate

Lohrer etal'™ | Very good | Very good Very good | Adequate | Very good Adequate | Blazina Very good Adequate Adequate

Hernandez- Very good | Very good Very good | Adequate | Adequate Adequate | SF-36 Kujala | Adequate very Adequate Adequate

Sanchez et al'® Cincinnati good very good

Park et al*® Very good | Very good | Very good | Adequate | Adequate Adequate | N/A Inadequate Inadequate | Inadequate

Wageck et al® | Very good | Very good | Very good | Doubtful | Very good Doubtful | Lysholm Very good Adequate Adequate

Koragglkis Very good | Very good Very good | Doubtful | Very good Doubtful Blazina Very good Adequate Adequate

etal

Kaux et al'? Very good | Very good | Very good | Inadequate | Very good Inadequate | SF-36 Adequate Very good | Adequate

Celebi et al®™ | Very good |Very good | Very good |Doubtful | Adequate Doubtful | VAS SP Very good Adequate Adequate
inadequate inadequate

Hernandez- Very good | Very good | Very good | N/A N/A N/A N/A N/A N/A N/A

Sanchez et al®'

Acharya et al®? | Very good | Very good Very good | Adequate | Very good Adequate | Blazina Very good Very good Very good

The paper published by Hernandez-Sanchez et al in 2017, previously, analyzed test-retest and parallel-forms reliability in 2011.
SF-36, Short Form Health Survey (the authors analyzed the components of the questionnaire); SP, sports participation; VAS, visual analogue scale.

the coefficient. The last component, also using a fixed-
effects model, obtained a summary statistic of 0.65 (95%
CI: 0.57-0.72). Finally, in the study by Visentini, the Nirschl
score was analyzed in different groups with a Pearson
correlation coefficient, which allowed a meta-analysis of
them (Figure 4E),! obtaining through a random effects
model an overall estimate of —0.75 (95% CI: —0.87 to
~0.56).

The subgroup analysis is shown in the Supplemental
Digital Content 1 (see Appendix, http:/links.lww.com/
JSM/A224), which stratified the results by continent and
study quality according to the COSMIN statement. Only
statistically significant differences were found in the ICC by
continent (P = 0.017). These differences were established as
the Asian studies obtained greater test-retest reliability than
the rest of the continents. No differences were found for
either Cronbach alpha or the quality analysis to detect
possible sources of heterogeneity. For obvious reasons, this
analysis could not be performed for parallel forms re-
liability, because either there were few studies in each
comparator, they were all of the same quality, or they were
performed on the same continent.

The sensitivity analysis, using the leave-one-out method, is
reflected in the Supplemental Digital Content 1 (see Appendix,
http://links.lww.com/JSM/A224), where it is seen that none of
the coefficients are altered in excess when a single study is
eliminated, except for 2 components of the SF-36 (physical
role and bodily pain), the Blazina classification system and the
Nirschl score. The asymmetry of the funnel plots could only be
assessed for Cronbach alpha and ICC, as a maximum of 9
studies were available (<10), showing no evidence of
asymmetry (see Appendix, Supplemental Digital Content 1,
http://links.lww.com/]SM/A224).

6

DISCUSSION

The purpose of this study was to determine the reliability of
the VISA-P questionnaire for measuring the severity of
symptoms in patellar tendinopathies® through a study with
the design that provides the best scientific evidence (meta-
analysis), known as reliability generalization.”' With this
analysis, overall coefficients were obtained to determine 3
aspects: internal consistency, test-retest reliability, and parallel
forms. First, a Cronbach alpha value (internal consistency) of
0.86 was obtained. Furthermore, the ICC reached a summary
value of 0.94. The standard thresholds for adequate reliability
for patient-reported outcome measures for group (clinical
trials) and individual (patients) comparisons have been
suggested to be 0.7 and 0.9, respectively. For the VISA-P
questionnaire, the results obtained for the reliability indicators
reached these limits.>® Below these standards, the use of the
VISA-P scores obtained in the assessment of a patient would
seriously affect its validity. For example, if there is an ICC
below the standards, a change in the score could be assumed as
real without it having occurred, with the negative consequen-
ces that this entails in the clinical management of the patient
with patellar tendinopathy.

Finally, the magnitude (absolute value) of the parallel forms
reliability varied, according to the comparative test, between
0.51 and 0.83. This, according to Cohen, is classified as a large
correlation.?” In short, if we analyze just the value of the
coefficients (without taking into account sensitivity analysis,
publication bias or heterogeneity), all the reliability parame-
ters through the generalization of the results obtained in the
literature were very satisfactory.

It should be noted that the results obtained in our meta-
analysis are a consequence of the information from the
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Reference Weight Value (95% CI)
Frohm et al., 2004 —— 8.96% - 0.83[0.75, 0.89]
Zwerver et al., 2009 - 9.10% 0.73 [0.64, 0.81]
Lohrer et al., 2011 —e— 8.46% 0.88 [0.78, 0.94]
Hernandez-Sanchez et al., 2011 HEH 9.44% 0.88 [0.85, 0.91]
Park et al., 2013 — 8.34% = 0.80[0.66, 0.89]
Wageck et al., 2013 e 8.82% 0.76 [0.65, 0.85]
Korakakis et al., 2014 HE- 9.41%  0.78 [0.73, 0.83]
Celebi et al., 2016 i 9.18%  0.79[0.72, 0.85]
Hernandez—Sanchez et al., 2017 HIH 9.44% 0.74 [0.69, 0.79]
Acharya et al., 2018 (with PT) HIH 9.47% - 0.99[0.98, 0.99]
Acharya et al., 2018 (without PT) HEH 9.38% - 0.98[0.97, 0.99]

e 100.00%  0.86 [0.78, 0.92]

scientific papers found in our review and, therefore, we were =~ comparative tests,
unable to examine certain aspects. First, parallel forms
reliability was analyzed in only 5 studies by 5 different

| KR NN N (T [N TR
0.49 0.78 0.94 0.99

Cronbach's alpha

1,10-12,29

Reference Weight Value (95% CI)
Frohm et al., 2004 - 9.13% = 0.97[0.95, 0.98]
Zwerver et al., 2009 - 9.31%  0.74[0.61, 0.83]
Lohrer et al., 2011 (with PT) — 8.37% 0.88[0.73,0.95]
Lohrer et al., 2011 (Controls) —E— 9.20% 0.87[0.79, 0.92]
Hernandez-Sanchez et al., 2011 HIH 9.55% 0.99 [0.99, 1.00]
Park et al., 2013 —— 8.62% 0.96 [0.91, 0.98]
Wageck et al., 2013 —— 9.14% | 0.91[0.85, 0.95]
Korakakis et al., 2014 HI 9.59% : 0.82[0.76, 0.86]
Celebi et al., 2016 HEH 9.40% : 0.96 [0.94, 0.97]
Acharya et al., 2018 (with PT) —a— 8.84%  0.97[0.94,0.98]
Acharya et al., 2018 (without PT) —— 8.84% = 0.96 [0.92, 0.98]
- 100.00% 0.94 [0.89, 0.97]

046 091 099 1

ICC
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Figure 2. Forest plot of Cronbach alpha
coefficient for the Victorian Institute of Sport
Assessment scale-Patella (VISA-P). We
used a random-effects model. Heteroge-
neity analysis: Q = 418.54, df = 10, P <
0.001; 1> = 96.56%.

such that little information was

available to assess this aspect of reliability, including an
analysis of the asymmetry of the funnel plots. Furthermore,

Figure 3. Forest plot of the ICC for the
Victorian Institute of Sport Assessment
scale-Patella (VISA-P). We used a random-
effects model. Heterogeneity analysis: Q =
333.71, df = 10, P < 0.001; > = 95.05%.
PT, patellar tendinopathy.

Copyright © 2020 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


www.cjsportmed.com

A. Palazén-Bru et al. (2020)

Reference

Weight

Value (95% CI)

Clin J Sport Med

Lohrer et al., 2011 = 33.29% :-0.79 [-0.86, —0.70]

Korakakis et al., 2014 i 33.47% :—0.84 [-0.88, -0.79]

Acharya et al., 2018 —— 33.24% : 0.72[0.58, 0.82]
——— 100.00%: —0.44 [-0.95, 0.71]
-0.91 0 0.76

Pearson correlation coefficient

Reference Weight Value (95% CI)

Herndndez-Sénchez et al., 2011 —— 62.29% 0.57 [0.45.0.67]
Kaux et al., 2016 — 37.71% 0.41[0.22.0.57]
— 100.00% 0.51 [0.41, 0.60]
—r 1 1 1
02 038 0.66

Spearman correlation coefficient

Reference Weight Value (95% CI)
Hernandez—Séanchez et al.. 2011 —— 60.74%: 0.65 [0.55, 0.73]
Kaux et al., 2016 — 39.26%: 0.72 [0.61, 0.80]
— 100.00%: 0.68 [0.61. 0.74]
0.54 066 0.76 0.83

Spearman correlation coefficient

B

Reference Weight Value (95% CI)

Hernandez-Sanchez et al., 2011 —

62.29% 0.60 [0.49. 0.69]

Kaux et al., 2016 b - 37.71% 0.72[0.60, 0.81]

—— 100.00% 0.65 [0.57, 0.72]
— T 1
0.38 0.66 0.83

Spearman correlation coefficient

Group (Vissenti et al., 1998) Weight  Value (95% CI)
Normal volunteers = 19.30% —0.93 [-0.97. -0.85]
Sports clinic patients without jumper’s knee —i 19.30% —0.47 [-0.73,-0.10]
Jumper's knee patients —— 14.93% —0.74 [-0.91, -0.34]
Presurgical patients for chronic jumper's knee - ! 15.49% —0.76 [-0.92, -0.41]
Postsurgical patients (6 months) for chronic jumper’s knee b - 15.49% —0.71 [-0.90, —0.31]
Postsurgical patients (12 months) for chronic jumper's knee —— 15.49% —0.69 [-0.89,-0.27]

- 100.00% —0.75 [-0.87, —0.56]

T T T T 1
-0.99 -091 -046

Pearson correlation coefficient

E

Figure 4. Forest plot of Pearson correlation coefficient for the Victorian Institute of Sport Assessment scale-Patella (VISA-P). A, Comparison with the
Blazina score: We used a random-effects model. Heterogeneity analysis: Q = 232.86, df = 2, P < 0.001; > = 99.27%. B, Comparison with the Short
Form Health Survey (SF-36) in the physical function: We used a fixed-effects model. C, Comparison with the SF-36 in the physical role: We used a fixed-
effects model. D, Comparison with the SF-36 in bodily pain: We used a fixed-effects model. E, Comparison with the Nirschl score (only used by Vissentini
et al, 1998): We used a random-effects model. Heterogeneity analysis: Q = 15.95, df = 5, P = 0.007; | 2 = 64.23%.

through factor analysis with meta-regression.”! Third, we
have already seen that the only aspect that obtained
a satisfactory quality and did not show influential studies
was internal consistency. Fourth, the ICC was superior in
Asians and there were no highly influential studies that altered

there were influencing studies in some of the estimations
(sensitivity analysis). Therefore, parallel forms reliability
should be addressed in greater depth in the VISA-P. Second,
we found a high degree of heterogeneity in many of the
analyses, although we were unable to study the causes of this
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the results by at least 10%. Fifth, we would like to point out
that the quality of the studies, except for the internal
consistency, presented a significant proportion of doubtful
and inadequate studies. In this sense, it is important to note
that only those patient-reported outcome measures with
strengthened psychometric properties are able to improve
clinical research decision-making.>® For this reason, it is
important to pay attention to validation and adaptation
studies, following the COSMIN recommendations to improve
the clinical usefulness, because low values of reliability can
lead to clinical decision errors.*®

Finally, we were unable to study the asymmetry of funnel
plots, discussing the possible causes, including publication
bias.** In short, it seems that the VISA-P has some limitations
in its reliability according to the results of our meta-analysis
and with respect to its validity. Future researchers will have to
assess whether the VISA-P has good quality indicators
(remaining COSMIN items).'” We must bear in mind that
the questionnaire should adhere to virtually all parts of it, and
studies are therefore needed to analyze the validity of the
VISA-P and its cross-cultural adaptations, including the
responsiveness, because of its relevant implications to clinical
practice.>’

Limitations of the Study

Although we were very rigorous in examining the articles and
reviewing them in pairs and blinded, as a limitation we must
mention that we found no studies analyzing the reliability of
the VISA-P, cither in the databases reviewed or in other
sources. It is also possible that there are papers that analyze
this issue, but published in other languages, which we were
unable to analyze in depth and consequently were directly
excluded from our review.

CONCLUSIONS

With the evidence provided in this meta-analysis using the
MEDLINE, EMBASE, and Scopus databases, we can say that
the reliability of the VISA-P questionnaire for assessing the
severity of symptoms and the repercussions of these on daily
and physical activities should be analyzed in greater depth and
with more scientific evidence, because the only type of
reliability that did not present problems was internal
consistency. Still pending is an analysis of the causes of
heterogeneity using meta-regression models and the analysis
of the asymmetry of the funnel plots, which can only be
performed if more papers are published analyzing the
reliability of the VISA-P and always using the same
comparative test for the analysis of parallel forms. Accord-
ingly, to assess the effectiveness of an intervention, we must be
cautious until new studies are conducted, because a direct
correlation between the VISA-P and similar questionnaires or
the variability produced by certain factors, such as the
continent where the study is carried out, is not clear. Also
pending is the analysis of the validity of the questionnaire and
its cross-cultural adaptations, assessing the aspects contem-
plated in COSMIN that have not been examined in this meta-
analysis (content validity, structural validity, cross-cultural
validity/measurement invariance, measurement error, and
criterion validity). Consequently, in view of the above
arguments, to use VISA-P in routine clinical practice, new
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studies are needed to assess the reliability and the validity of
the VISA-P, and further scientific evidence should be obtained
before the systematic implementation of this questionnaire.
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