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SUMMARY
Introduction. Victorian Institute of Sports Assessment-Patella (VISA-P) questionnaire 
is a both valid and reliable Patient-Reported Outcome Measure (PROM) assessing 
the severity of Patella Tendinopathy (PT). The VISA-P questionnaire exists in several 
languages, but not in Danish.
Objective. To translate and cross-culturally adapt the original VISA-P questionnaire 
for a Danish-speaking PT population and verify its psychometric properties to produce 
a validated Danish version of the VISA-P questionnaire.
Methods. Translation and cross-cultural adaptation was performed according to 
international guidelines. Translation, synthesis, reverse translation, original authors’ 
approval and pretesting were performed. Psychometric properties of VISA-P-DK 
were assessed on PT patients (n=86), healthy individuals (n=69) and on a PT patient 
group at 3-months follow-up.
Results. Mean VISA-P-DK score in PT patients was 54 (95% Confidence Interval 
(CI) 50-57), significantly lower than the healthy control score of 99 (95% CI 98-100). 
Test-retest reliability of the VISA-P-DK was good (r=0.87 and ICC=0.88). Internal 
consistency was also good (Crohnbach’s Alpha=0.83). Correlations between the VISA-
P-DK and scales measuring physical health by SF-36 (criterion validity) were in 2/3 
cases moderate to good. No significant difference was found when comparing the PT 
group in the original study. Responsiveness showed a significant difference (p < 0.05) 
between baseline score and 3-months follow-up score.
Conclusions. VISA-P-DK is a valid and reliable tool for measuring and monitor-
ing of Danish-speaking PT patients. VISA-P-DK is easily applicable in the clinical 
setting, and its comparability with other VISA-P questionnaires makes it a useful tool 
in research.
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INTRODUCTION
Patella Tendinopathy (PT) or jumper’s knee is a common 
overuse injury in especially sports containing running 
and jumping (1). PT is present in both elite (14,2%) and 
non-elite athletes (8,5%), with elite volleyball players having 
the highest prevalence (44,6%) (2, 3). PT is invalidating and 
affects both athlete performance level and participation (4). 
Furthermore, the work life of nonprofessional athletes may 
be affected (5, 6). So far, no standardized patient-reported 
outcome measure to assess PT exists in Danish. 
PT diagnosis is based on: 1) pain localized to the inferi-
or pole of the patella, 2) load-related pain that increases 
as the demand on the knee extensors increases (2, 7-10).  

Risk factors for developing PT include male gender, hours 
of training, previous knee injury, as well as decreased 
hamstring flexibility (11). Ultrasound and MRI are often 
used when diagnosing PT (7, 9, 12, 13). However imaging 
does not correlate with reported PT symptoms (13).
Patella Tendinopathy (PT) is a both well-known and inval-
idating sports injury worldwide. Etiology of PT is still 
discussed, making treatment a challenge for clinicians (4, 
14). Treatment options include: platelet-rich plasma injec-
tions, hyaluronic acid injections and shock wave therapy 
(14-16). PT diagnosis is primarily based on clinical exam-
ination. However, a patient-centered approach is consid-
ered more essential for diagnosing and monitoring. At pres-
ent physicians only have one disease specific instrument 
(VISA-P) to determine PT severity and to monitor treat-
ment systematically.
VISA-P17 is a disease specific PROM for measuring 
physical disability caused by PT. VISA-P does therefore 
measure experienced performance of the musculoskeletal 
system in the knee region. It is often used as an outcome 
measure when monitoring treatment or when studying PT 
(2, 7, 8). VISA-P is based on an inverted Numeric Rating 
Scale (NRS). It consists of 8 questions, resulting in a score 
ranging from 0 (total disability) to 100 points (no record-
ed problems). VISA-P is sensitive to changes in symptoms 
and is easily understood by patients, giving relevant answers 
to clinicians (18). In order to use VISA-P for non-English 
speaking patients, a translation and cultural adaptation of 
the questionnaire with a validity and reliability testing is 
needed. VISA-P has successfully been translated into at 
least 10 other languages. All translations are satisfactory 
cross-cultural adaptations (18-27). Other Victorian Institute 
of Sport Assessment questionnaires have previously been 
successfully translated into Danish, e.g. VISA-A (28). VISA-
A-DK is now an international standardized tool for measur-
ing Danish-speaking Achilles Tendinopathy (AT) patients. 
Clinicians are able to transfer severity of AT directly when 

comparing subjects and/or studies from different coun-
tries. Standardized examination makes it easier to produce 
international consensus on treatment strategies. However, 
a translation of an existing questionnaire leaves little room 
for improvement, and content validity will be consistent 
through all translations.
The aim of this study was to develop a Danish version of 
VISA-P, VISA-P-DK (see Appendix 1). Validation and reli-
ability testing of the new questionnaire was carried out. 
VISA-P-DK has the advantage of being easily applicable in 
all clinical settings and has been long needed in the assess-
ment of Danish-speaking PT patients, both in diagnostics 
and in follow-up.

METHODS

Translation
The cross-cultural adaptation was made in accordance with 
the guidelines set for self-reported questionnaires by Beaton 
et al. (2000) (29). The following 5 steps were performed 
(figure 1).
1. Translation: two independent Danish translations were 

made from the original English version of VISA-P ques-
tionnaire by two bilingual translators (JI + HL). Both 
translators had Danish as their first language and English 
as their second. Any challenges in translation were noted.

2. Synthesis: to produce one Danish version the two transla-
tions were then compared and synthesized. Any challeng-

Figure 1. Synthesis of VISA-P-DK.
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es in translation were discussed and agreed upon. The 
result was VISA-P-DKt (12).

3. Reverse translation: the synthesized Danish version 
VISA-P-DKt12 was then translated back into English. 
This was carried out by a certified Danish-English trans-
lator with no medical background, who was to be naive 
to the original VISA-P and the purpose of the study. Any 
challenges were noted by the translator. The result was 
VISA-P-DK-E.

4. Review: to ensure the new Danish questionnaire VISA-P-
DKt12 was compatible to the original VISA-P (13), the 
translation of VISA-P-DK-E was reviewed and approved 
by the main authors of VISA-P (Visentini and Wark) 
(13). The resulting pilot version, VISA-P-DK-p, was used 
in the pretesting. 

5. Pretesting: VISA-P-DK-p was tested on five healthy indi-
viduals aged 18-40 years, recruited from Hvidovre Hospi-
tal, Denmark. The translators interviewed all five individu-
als via e-mail. This test resulted in an inversion of question 
2-6. The remodeling of the questionnaire was also sent to 
the main authors of the original article and accepted. The 
result was the Danish version of VISA-P: VISA-P-DK. 
VISA-P-DK was then validated in the following study.  

When translating VISA-P, the time intervals given in ques-
tion 8 were (in minutes) changed from (0, 1-5, 6-10, 11-15, 
> 15) to (0, 1-10, 11-20, 21-30, > 30). These changes were 
made because the authors believed that the difference of an 
athlete being able to participate 30 or 16 minutes, repre-
sented too big a difference in the severity of PT to be disre-
garded. The original authors approved these changes even 
though being different from the other language versions of 
the VISA-P questionnaire.

Patient recruitment and ethics 
Patients were recruited through physicians at the University 
Hospital Aarhus, Denmark and through a private Physical Ther-
apy Clinic in Dronninglund, Denmark. All participants gave 
informed oral consent to participate in the adaptation study. 
The legislation of processing personal information was 
carried out in accordance with the guidelines of the Danish 
Data Protection Agency, and we provided a binding descrip-
tion stating the use of personal information prior to study 
start. The study is compliant to the ethical and scientific 
standard discussed in Padulo et al. (2018) (30).

Sample size and participants 
To obtain a power of 90% (two-sided 5% level of signif-
icance) a minimum of 31 subjects in the two groups was 

required. VISA-P-DK was tested in 2 groups: 1) a group of 
athletes diagnosed with PT and 2) a control group consist-
ing of healthy athletes (n=69). A PT subgroup also complet-
ed a SF-36 questionnaire (31, 32). PT patients were clinical-
ly diagnosed. The diagnosis was supported by ultrasound 
(US) (8). Currently or prior to injury, all subjects partici-
pated in sports at least three times a week, were > 16 years 
of age, understood the purpose of the study, and had given 
informed oral consent. If a participant was younger than 18 
years, the parents were also asked for consent.

Statistics
Data processing was made in Excel and SPSS 25. Data 
were presented with a mean, standard deviation (SD) and 
a 95% Confidence Interval (CI 95%). Since the groups in 
this study were small, Central Limited Theorem (CLT) was 
applied (33). The Kolmogrov-Smirnov test was made to test 
all groups for normal distribution. Significance level was set 
to p < 0.05. Since VISA-P-DK is based on a numeric scale 
where symptoms are converted into a numerical value, all 
data in the study are considered non-parametric. 

Reliability
To assess the reliability of VISA-P-DK, internal consisten-
cy, test-retest reliability and measurement error were test-
ed (34, 35). To assess internal consistency Cronbach’s alpha 
was calculated (35).  Test-retest was performed on 33 PT 
patients who completed the questionnaire twice: 1) at their 
first visit to the physician, and 2) 2-5 days later. Agreement 
and correlation were measured using Intraclass Correlation 
Coefficient (ICC) model (2.1) (36) and Spearman’s rank 
correlation (rho). To note any significant difference between 
the two days, Wilcoxon signed rank Test was performed. 
The Standard Error of Measurement (SEM) and Minimal 
Detectable Change (MDC) were calculated (37, 38). MDC 
was calculated based on a 95% confidence interval. To 
further demonstrate and visualize the reliability, a Bland & 
Altman plot was constructed.

Validity 
To assess Validity, different aspects of validity were explored: 
Construct, Convergent, and Criterion validity (34, 35). 

Construct validity was measured comparing the control 
group with the PT group and the 3-months follow-up group 
(35). It was expected that the PT group would have the 
lowest score, the 3-month follow-up group a higher score, 
and the control group the highest. Since the groups were 
nonpaired, the Mann-Whitney U Test was applied (39). 
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Convergent validity was tested by a subgroup completing 
both VISA-P-DK and the validated SF-36. The correlation 
between the subscales examining physical health in SF-36 
and VISA-P-DK score was calculated using Spearman’s rho. 
As no golden standard for the assessment of PT in Denmark 
exists, criterion validity was tested comparing the scores of 
VISA-P-DK to the PT patient groups in the original article 
(17) (n=14) (34). Since only mean (55) and SD (12) were 
available, a two-sample t-Test was used to compare the two 
scores. Responsiveness was tested by having a subgroup 
complete the questionnaire after 3 months of treatment 
(35). To assess if there was a significant difference in the 
two completions of the questionnaire, the Wilcoxon signed 
rank test was applied. PT patients followed treatment 
decided by their physicians independently of their partici-
pation in the study.
The results were examined to see if floor or ceiling effects 
were present.

RESULTS
The Danish VISA-P questionnaire, VISA-P-DK is shown 
in table I. No problems understanding the questionnaire 
were reported. The re-translated version in English was 
approved by the original authors of VISA-P (13), and the 
cross-cultural adaptation of VISA-P for Danish-speaking 
PT patients was accepted. 

VISA-P-DK Test population
86 PT Patients and 69 healthy controls were tested. The two 
groups were comparable regarding age, but not regarding 

gender. One subject received treatment in between testing 
and re-testing of the questionnaire. This subject was there-
fore removed from the re-test subgroup. Three PT patients 
only completed the VISA-P-DK after three months of treat-
ment. These subjects were excluded when comparing the two 
groups. Applying Kolmogrov-Smirnov showed that both the 
PT patient group and subgroups followed a normal distribu-
tion. The control group did not follow a normal distribution. 

Reliability
Test-retest reliability is summarized in table II. Total VISA-
P-DK score showed good internal consistency and correla-
tion with and ICC score of 0.88 and Spearman’s rho 0.87, (an 
ICC score higher than 0,75 is considered good or excellent) 
(36). 5 of the questions showed moderate reliability (0.5 < 
ICC < 0.75). Total score MDC% was 12%. An MDC% of 
30% is considered reasonable and 10% is considered excel-
lent (37). When evaluating each question individually all had 
an MDC% higher than 30%. There was no significant differ-
ence in the data obtained on the two test days (p > 0.05). 
Internal consistency of the 8 VISA-P-DK questions was 0.83 
(Cronbachs alpha (40)). The Bland & Altman plot (figure 2) 
shows no indication of bias. 

Validity

Construct validity
PT patients (n=86) had a mean VISA-P-DK score of 54 
(95% CI 50,6-57,6). Healthy Controls (n=69) had a mean 
VISA-P-DK score of 99,1 (95% CI 98,2-100) (table I). 

Table I. Descriptive data. 

n Age (years) 
Mean, SD (95% CI)

Baseline 
VISA-P-DK score 
Mean, SD (95% CI)

Retest or follow-up 
VISA-P-DK score 
Mean, SD (95% CI)

PT patients 86 
M 60  
F 26

28.8 (26.6-31) 54.1, 16.5 (50.6-57.6) 
54 (49,9-58,1) 
54.2 (47,5-61)

PT patients 
re-test group

33 
M 23 
F 10

26.5 (23.4-29.7) 52.8, 14.9 (47.8-57.9) 
53.3 (48-58.6) 
51.7 (39.7-63.7)

54.3, 15.2 (49.1-59.5) 
54.6 (48.9-60.4) 
53.5 (42.1-64.9)

PT patients 
3 months follow up

33 
M 21 
F 12

26.7 (23.9-29.5) 54.1, 15.9 (48.7-59.5) 
53.5 (47.1-59.7) 
55.2 (44.6-65.7)

70.5, 17.4 (64.6-76.5) 
68 (61.2-74.8) 
75 (63.8-86.2)

Healthy controls 69 
M 17  
F 52

29.1 (25.9-32.2) 99.1 (98.2-100) 
100 (100-100) 
98.77 (98.6-99.9)

M=Male subjects, F=Female subjects, CI=Confidence Interval, SD=Standard Deviation.
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Table II. Test-retest reliability. 

Spearman’s rho ICC (95% CI) Wilcoxon 
Z score (P)

SEM MDC95 SEM% MDC%

Q1 0.75 0.76 (0.57-0.88) -0.04 (0.97)  1.8 3.8 28.5% 42.9%

Q2 0.56 0.64 (0.38-0.8) -0.28 (0.78) 1.4 3.3 19.1% 75.5%

Q3 0.59 0.55 (0.25-0.75 -0.39 (0.7) 1.8 3.7 22.2% 66.9%

Q4 0.6 0.53 (0.23-0.73) -1.9 (0.06) 2.1 4 35.9% 68.2%

Q5 0.8 0.79 (0.62-0.89) -1.43 (0.15) 1.4 3.3 29% 68.8%

Q6 0.68 0.69 (0.46-0.83) -0.77 (0.45) 1.7 3.6 31.2% 46.4%

Q7 0.69 0.7 (0.48-0,84) -1.73 (0.084) 1.3 3.1 30.6% 44.3%

Q8 0.86 0.9 (0.81-0.95) -1.12 (0.26) 2.8 4.7 26% 58.1%

Total 0.87 0.88 (0.77-0.94) -0.85 (0.39) 5.4 6.4 10.1% 12.1%
ICC=Intraclass Corellation Coefficient.                           95% CI =95% Confidence Interval.  

SEM=Standard Error of Measurement.                           MDC =Minimal Detectable Change.

All ICC values had was statistically significant p < 0.05.

Figure 2. Bland & Altman plot from test-retest subgroup.
Mean: 1.5, 95% CI: -13.1-16.1.
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The difference was tested with the Mann Whitney U Test 
and was statistically significant with a Z value of -11 (p < 
0.00001). 

Criterion validity
When comparing PT patients VISA-P-DK score (mean 54, 
SD 16.5) with the PT patients VISA-P score (mean 55, SD 
12) from the original article (17) with a two sample t-Test, 
no significant difference was found (p < 0.05).

Convergent validity
When comparing the PT patient subgroup SF-36 scale 
scores with VISA-P-DK score Spearman’s rho was: Physical 
Function (PF) 0.6 (p < 0.05), Role Function-physical (RF) 
0.28 (p > 0.05) and Bodily Pain (BP) 0.5 (p < 0.05). Correla-
tion based on the score is considered low < 0.3, moderate 
0.3-0.6 and high < 0.6 (18).

Responsiveness
After 3 months of treatment a PT patient subgroup (n=33) 
completed the questionnaire once more. The subgroup 
showed at baseline a Mean VISA-P-DK score of 54,1 (95% 
CI 48,7-59,5) and a mean score of 70,6 (95% CI 64,6-76,5) 
after 3 months. This showed a significant rise in VISA-P-DK 
score following 3 months of treatment (p < 0.05).

Floor or ceiling effects
Floor and ceiling effects are present when 15% of the test 
population scores either the lowest or highest possible 
score (41). No subjects obtained a maximum or a mini-
mum VISA-P-DK score at baseline. This also applied to 
the retest group. Only one patient in the 3-months follow-
up subgroup obtained a maximum score after 3 months of 
treatment. In the control group 94% (65 subjects) obtained 
a maximum score. The maximum score found in the control 
group was expected, since they were chosen as healthy. 

DISCUSSION
During pretesting of VISA-P-DK, problems understanding 
the inverted NRS score in question 2-6 resulted in a rever-
sion of the scoring system regarding these 5 questions. The 
final VISA-P-DK questionnaire was intuitive, easily compre-
hended by our test subjects and accepted by the authors of 
the original article (17). The PT patient VISA-P-DK score 
was similar to the PT patient scores in the other versions of 
the VISA-P (table III) (18–27).
Test-retest reliability of the VISA-P-DK questionnaire was 
good (0.88 ICC) and consistent with ICC’s of the other 

translations (table III). When looking at each question sepa-
rately, poor reliability (ICC < 0.75) in at least 5 of the ques-
tions was found. In other translations of the VISA-P ques-
tionnaire, reliability of the individual questions was much 
higher. When comparing our version to the ones in the 
other VISA-P studies, the questionnaires remain consistent, 
but the setup were different. Therefore, a direct comparison 
cannot be made. The authors believe that a test-retest inter-
val of 2-5 days and retesting only symptomatic patients is the 
best solution in reliability testing. Other studies have used 
shorter intervals (18, 25). This makes it easier for subjects 
to recall their previous response. Some studies only tested 
healthy subjects (19–22, 24), and some both symptomatic 
and healthy subjects (27). Healthy subjects are not expect-
ed to show any significant changes in VISA-P score as seen 
in symptomatic patients. In VISA-P-DK the MDC of each 
single question score was considered poor (MDC > 30%) 
(37). An MDC% of the total VISA-P-DK score of 12% 
indicates that the questionnaire is an acceptable measure of 
PT impact on patient life. When applying VISA-P-DK in 
the clinical setting the authors therefore suggest that only 
total VISA-P score is considered. Supporting this sugges-
tion, internal consistency of 0.83 (Cronbachs alpha) indicat-
ed a good correlation between the questions. This shows 
that no question should be excluded, being in line with the 
other VISA-P translations (table III) (18–27).
When testing construct validity, a significant difference was 
shown between all three groups. The untreated PT group had 
the lowest, the 3-month follow-up the median and the control 
group the highest VISA-P-DK score. This indicates good 
construct validity. No significant difference was found when 
comparing PT-patients scores from VISA-P-DK to the scores 
from PT patients in the original VISA-P study. This indicated 
good criterion validity. The 3-month follow-up group had a 
significantly higher VISA-P-DK score after treatment. This 
shows that VISA-P-DK can detect a progress in PT severity, 
and responsiveness was considered good. Good responsive-
ness has been shown in only one other study (26).
The decision to use SF-36 to measure convergent validity, 
and not for example KOOS (42), was based on it being more 
widely used, as seen for the other adaptations of VISA-P. 
Only 3 of 8 subscales in SF-36 explores physical health. A 
guideline scoring and interpretation of each of the 8 scales 
individually was used, making the risk of bias small (43). 
The PF scale score and the BP scale score had a moderate 
and strong correlation to the VISA-P-DK score, indicating 
strong convergent validity. There was no significant correla-
tion between the RF scale score and VISA-P-DK score. The 
explanation could be that the RF scale score had a high floor 
or ceiling effect with 50% scoring 0 or 100 points on the 
transformed scale score. 



628 Muscles, Ligaments and Tendons Journal 2020;10 (4)

Danish Adaptation of the VISA-P Questionnaire

Perspective
VISA-P-DK is a valid and reliable tool for assessing PT and 
should preferably be completed by the patient alone and prior 
to discussing patient condition with the physician. VISA-P 
now exists in 11 different languages including Danish and is 
therefore useful in cross-cultural comparison of PT.
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