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ABSTRACT

Background: Achilles tendinopathy (AT) is a common pathology and the aetiology is unknown. For valid and
reliable assessment The Victorian Institute of Sports Assessment has designed a self-administered Achilles
questionnaire, the VISA-A. The aim of the present study was to evaluate VISA-A as an outcome measure in
patients with AT.

Methods: A systematic search of the literature was conducted using MEDLINE, EMBASE, CINAHL, PEDro,
Web of Science, and Cochrane Controlled trials to identify trials using VISA-A for patients with AT. This was
followed by data mining and analysis of the obtained data.

Results: Twenty-six clinical trials containing 1336 individuals were included. Overall mean VISA-A scores
ranged from 24 (severe AT) to 100 (healthy). Mean VISA-A scores in patients with AT ranged from 24 to 96.6.
Healthy subjects scored a minimum of 96. Only two groups of participants from two different studies had a
post-VISA-A score as high as healthy individuals, indicating full recovery of the AT.

Conclusions: A VISA-A score lower than 24 is rarely attained in AT. Only few patients with AT reach an
equivalent VISA-A score compared to uninjured healthy subjects following treatment. The VISA-A is a reliable
tool when assessing AT patients, providing a good assessment of the actual condition from very poor, (score
around 24) to excellent (a score of 90), which based on this systematic review and previous studies could be
considered full recovery from AT.
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BACKGROUND

Achilles tendinopathy (AT) is a common overuse
injury, especially among athletes, but also in non-
athletes.! AT often becomes chronic. The incidence of
AT has been rising over the past three decades' and the
aetiology is considered to be multi-factorial.? Despite
the high incidence,' the aetiology of AT remains
undiscovered making prevention and treatment dif-
ficult. With lack of objective measurements of AT
severity, the patient-reported Victorian Institute of
Sports Assessment (VISA-A)? is used for assessment of
physical disability due to AT as an outcome measure
based on symptoms.

The typical clinical finding of AT is pain in the mid-
portion of the Achilles tendon, especially produced
by physical activity.® As a result of pain AT often
causes a reduction in function and activity level with
a negative impact on general health and well-being.
AT is a clinical diagnosis, and use of power Doppler
ultrasound (PDU) for assessment may reveal neovas-
cularisation in patients with AT,> providing the ability
to offer both diagnostic and monitoring information.
Neovascularisation is, on the other hand, not directly
related to the patient’s symptoms of pain.®

Due to the multi-factorial aetiology of AT, health-care
providers often resort to multiple approaches to man-
age the symptoms. When AT is diagnosed, conserva-
tive intervention, often including eccentric exercise,””
is preferred over surgical treatment.'” The aim of all
treatment being restoration of patient function to a
desired level of physical activity.

Randomised controlled studies (RCT5) try to compare
interventions or compare an intervention with pla-
cebo. It is difficult to compare the interventions of the
various RCTs if the applied outcome measures vary
widely and there is not a clear outcome measure."
One standardised measure of AT severity which may
be used to compare studies, both as a guideline for
treatment and for monitoring treatment outcomes, is
the VISA-A.2 In addition to the VISA-A, other outcome
measures like the Foot and Ankle Outcome Score
(FAOS)," clinical tests using ultrasonography and pres-
sure algometry,'* and visual analogue scoring (VAS) of
Achilles tendon pain,'* have been suggested. Even
though a conclusive method of assessment is yet to be
found, the self-administered questionnaire the VISA-
A, measuring the severity of AT by evaluating pain,

function and effect on activity, is at present consid-
ered first choice.®> The VISA-A has been shown to be
sensitive to clinical changes and is easily comprehen-
sible to patients, as well as being relevant to clini-
cians.!* As a standardised outcome measure, the
VISA-A has proven to be a both reliable and valid
instrument® as shown in the studies where VISA-A has
been validated and translated into Dutch, Turkish,
German, Italian, and Swedish.!>*?

The VISA-A is based on an inverted numeric rating
scale (NRS) and results in a score range from 0 to 100
points with asymptomatic persons expected to score
100 points. A symptomatic person with severe AT
would, on the other hand, be expected to score sig-
nificantly lower.> The VISA-A score is not divided into
subgroups, rather it rates the overall effect of AT on a
number of activities involving the Achilles tendon.
In this systematic review the authors investigated
the use of the VISA-A as a measure of the severity of
symptoms in AT and as a tool to monitor the change
in symptoms and function following interventions
provided for the treatment of AT. The aim was to
determine the range of the VISA-A scores in a wide
range of AT patients, and in healthy individuals. Fur-
thermore, the authors wished to investigate if AT
patients after rehabilitation would obtain a VISA-A
score comparable to those found in healthy subjects.

The aim of'this systematic review was to determine the
range of the VISA-A scores reported for varying grades
of AT, as well as those reported for healthy subjects, and
thereby define the possible limitation of this tool when
assessing various rehabilitation schemes, and when
defining the score range for healthy controls.

METHODS

A comprehensive, structured literature search was
performed. Data mining of selected studies and data
analysis were then performed.

Literature Search

The following bibliographic databases were searched:
MEDLINE via PubMed from 1950, EMBASE via OVID
from 1980, CINAHL via EBSCO from1981, PEDro,
Web of Science from 1900, and The Cochrane Central
Register of Controlled Trials, each until July 2011.

The following search terms were used: (tendinopath*
OR tendonitis OR tendinosis OR achilles*) AND VISA*
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Search results k=68

Full text examination k=35

Included studies ke=26
(+ intervention k=18
- intervention ke=8)

l _— [Not fulfilling selection criteria k1=33

} —

Not fulfilling selection criteria ks=9
(Lacking VISA-A score ks=5
Not RCT ks=4)

Figure 1. Selection of included studies.

used as keywords (where possible) as well as text
words. No limitations to the searches were applied.

Reference lists of selected studies were also searched
for possible additional appropriate studies.

Inclusion criteria
Trials were included for analysis if they met the fol-
lowing three selection criteria:

1. The study population consisted of men and/or
women aged >18 years with a diagnosis of chronic
non-insertional Achilles Tendinopathy (AT) and/
or healthy controls concerning AT

2. Possible intervention was contained in the pro-
fessional domain of the general-practice physical
therapist/medical doctor and included different
types of acknowledged treatments of AT

3. The study used the VISA-A as an outcome
measure

Data mining and Analysis

Two reviewers (JVI+ EMB) independently evaluated
all articles for eligibility. Disagreements were resolved
by discussion.

Extraction of data from the included trials was car-
ried out independently by reviewers (JVI + EMB).
Trials were divided into two groups regarding pres-
ence or absence of intervention. The core outcome
data in each trial was given as a mean VISA-A score
and SD, or range of VISA-A score. Some studies did
not give SD or range (marked with * in table 1).

RESULTS

Selection

The systematic literature search resulted in the iden-
tification of 68 studies. The selection process is shown
figure 1.

Out of the 68 studies, 33 studies (49%) were excluded
on the basis of the title and the content of the abstract,
the main reasons for exclusion being diagnosis e.g.
Patellar tendinopathy or insertional Achilles tendi-
nopathy, or not using the VISA-A questionnaire. Two
studies were excluded on the basis of an unclear diag-
nosis.?* The remaining studies were scrutinized, and
9 additional studies were excluded due to not using or
publishing a VISA-A score (k=5). Also a study proto-
col, a synopsis, and a two single case studies were
excluded (k=4). Finally the remaining 26 trials®>!5192%40)
representing 46 different groups of individuals, 39
groups of patients with AT and 7 groups of healthy
individuals, were included (Figure 1). These trials
were separated into interventional and non-interven-
tional studies and their characteristics are summa-
rized in Tables 1 & 2.

Study characteristics

Overall, the included trials had a total number of par-
ticipants ranging from n=>5%to n=45. In the stud-
ies testing an intervention, the number of included
subjects ranged from n=14% to n=873. The subjects
(n=1336) in the 26 trials consisted of athletes as well
as of non-athletes. Altogether 281 healthy individuals
and 1055 AT patients were included.
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Table 1. Interventional studies using VISA-A as an outcome measure (n=18).

Total number of participants is 709. VISA-A score is given with SD or range.

In 4 studies materials refers to tendons instead of subjects.

2006

Healthy (n=25)

Healthy: 99.8(0.8)

Studies Participants | Intervention | Pre-VISA-A | Post-VISA-A
PRP (n=27) PRP: 46.7(16.2) | PRP: 68.4(22.1)
de Vosetal. 2010 Ctrl(n=27) 24 weeks of EE | 1755 6019.0) | Curl: 73.1(22.5)
Gaweda et al., B PRP. Follow-up;
5010 AT (n=15) 18 months 24(8-31) 96(80-100)
McAleenan et al. NS (n=5) NS: 67.8(19.9) NS:96.6 (33.1)
2010 Ctrl (n=6) 12 weeks of EE | 1 43 7(16.1) | Ctrl: 64.0 (21.4)
Silbernégel et al 12 weeks to 6
: AT (n=34) months of EE 56(16) 90(11)
2010
Follow-up; 5 years
Humphrey et al HVIGI with steroid
PUrey ctal- | Athletes (n=11) | Mean follow-up; 46.3(15.1) 84.1(10.6)
2009
2,9 weeks
12 weeks of EE
SWT (n=34) , SWT: 50.2(11.1) | SWT: 86.5(16.0)
Rompe etal. 2008 | "y 1 —34) Follow-up; 4 | " 1.'50 6(10.3) | Ctrl: 73.0(19.0)
months
NS (n=30) 12 weeks of EE NS: 49.2* NS: 78.2*
de Jonge et al. 2008 Ctrl (n=32) Follow-up; 1 year Ctrl: 50.1* Ctrl: 75.7*
Maffuli et al. 2008 | Athletes (n=45) 12 weeks of EE 36(23.8) 52(27.5)
HVIGI with steroid
Chan et al. 2008 AT (n=30) Mean follow-up; 44.8(17.7) 76.2(24.6)
30,3 weeks
Knobloch et al. Male (n=38) Male: 63(12) Male: 86(13)
2008 Female (n=25) | 12 WeeksOfEE | p o ale: 60(14) | Female: 75(11)
. LLLT (n=10) LLLT: 57(16.7) | LLLT:82.2
Tumilty etal. 2007 | =y —jg) | 12 Weeks of EE |y 56 3(19.8) Ctrl: 77.5
PDU(0) (n=23) PDU(0): 55* PDU(0): 74*
de Vos et al. 2007 PDU(1-4) (n=40) 12 weeks of EE PDU(1-4): 47* PDU(1-4): 65*
Silbernzigel et al. CA (n=19) 6];;;;1;511‘;?5 f‘“lld CA: 57(15.8) CA: 85(12.7)
2007 SA(n=19) vear P> SA: 57(15.7) SA: 91(8.2)
NS (n=31) NS: 49.4% NS: 67.0%
de Vos et al. 2007 Ctrl(n=32) 12 weeks of EE Ctrl: 50.1% Ctrl: 68.8*
Silberniigel et al. AT (m=25) | © m‘;ﬁg‘;%f CE | AT:56165) | AT:89(10.6)

Healthy: 100(0)

Follow-up;1 year
Non-athletes
Sayana et al. 2006 (n=33) 12 weeks of EE 39 (22.8) 50 (26.5)
Aprot (n=15) Aprot: 59.1* Aprot: 95.4%
Brownetal. 2006 | oy neig) | 12Weeksof EE 1oy 6008 Ctrl: 94.5%
Lakshmanan et al. -~ SWT. Follow-up;
2004 AT (n=16) 20.7 months 46.6(11.3) 75.9(19.1)
18 studies Total (n=709)

PRP= Platelet-rich plasma injections; Ctrl= Controls; EE= Eccentric exercise; HVIGI= High
volume image guided injections; NS= Night splint; LLLT= Low level laser therapy;

SWT= Shock wave therapy; PDU= Power Doppler ultrasound; CE= Concentric exercise;

Aprot= Aprotinine injections; CA= Continued activity; SA= Stopped activity; *Lack of SD or range

In the included studies, the duration of mid-portion
Achilles tendon pain ranged from 6 to 26 weeks.
Specifications like pain in the morning, pain that
impaired performance, and pain on palpation, varied

among trials. In most trials, non-insertional tendi-
nopathy was defined as pain located in the area from
2to 7 cm (a few trials from 2 to 6 cm) proximal to the
insertion on the Calcaneus bone. All of the trials
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Table 2. Non-interventional studies using VISA-A (n=8). Tvotal number of
participants is 627. VISA-A score is given with SD or range. In studies where

two VISA-A scores were published regarding reliability, only the first VISA-A

score was plotted.

Studies Participants VISA-A
Peers et al. 2002 AT(n=25) AT: 54(12-92)
. " AT, LS(n=42) LS: 57(15.7)
Silbernégel et al. 2006 AT, MS(n=42) MS: 87(19.8)
AT, C(n=15) C:73.1(13.5)
AT, P(n=15) P:44.9(14.2)
Lohrer et al. 2009 HC, J(n=31) 1:99(2)
HC, S(n=48) S: 98(7)
. AT(n=55) AT:52.9(13.6)
Dogramaci et al. 2009 HC(n=55) HC: 97.1(1.5)
Maffuli et al. 2008 AT(n=50) AT:51.8(18.2)
. N AT(n=51) AT: 50(44-56)
Silbernégel et al. 2005 HC(n=15) HC: 96(94-99)
AT, NS(n=45) NS: 64(59-69)
Robinson et al. 2001 AT, PS(n=14) PS: 44(28-60)
HC(n=87) HC: 96(94-99)
. AT(n=17) AT: 69(16.7)
de Knikker et al. 2008 HC(n=20) HC: 100(1.5)

8 studies

Total (n=627)

LS= Least symptomatic; MS= Most symptomatic; C= Conservatives;
P= Pre-operatives; J= Joggers; S= Students; HC= Healthy controls;

NS= Non-surgical; PS= Pre-surgical

included both men and women. Age of the included
subjects ranged from 18 to 70 years.

VISA-A mean scores in interventional

studies (Table 1)

The author’s identified 18 studies with a total of 684 AT
patients. In all interventional studies a significant
improvement, as operationally defined by the authors
in each study, in VISA-A score was demonstrated fol-
lowing treatment (Table 1). A variety of interventions
were used in the treatment of AT, with 14 of the 18
included studies (78%) using at least eccentric exercise
(EE) in the rehabilitation regime (Table 1). The specific
interventions used in the trials are described in Table 1.
Pre-treatment mean VISA-A scores for AT patients
(n=684) ranged from 24 to 63*. Post-treatment mean
VISA-A scores for AT patients (n=684) ranged from 50*
to 96.6%. Improvement in VISA-A score following treat-
ment ranged from 11% to 72% points. Follow-up time
ranged from 2.9 weeks® to 5 years®.

The VISA-A score prior to and following intervention
was plotted in a diagram to visualise the present use of
VISA-A as an outcome measure in the included stud-
ies (Figure 2).

30
20

Mean VISA-A score

0 10 20 30 40 50 60 70 80 90

Follow-up/weeks

Figure 2. VISA-A mean scores in interventional studies.
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VISA-A scores in non-interventional studies
(Table 2)

Eight non-interventional studies, mostly validity or
reliability studies, with 371 subjects looked at VISA-A
scores in AT patients. In these studies mean VISA-A
scores ranged from 44%to 87.'° Included were the origi-
nal English VISA-A validation along with the German,
Turkish, Italian, Swedish, and the Dutch translations
and adaptations of the VISA-A questionnaire.

VISA-A measuring healthy individuals

5 mnon-interventional*'*'”!* and one interventional
study® contained information of VISA-A scores in 281
healthy individuals. Overall, healthy individuals showed
a mean VISA-A score ranging from 96*'° to 100.°

VISA-A measuring AT severity

The mean VISA-A scores for all AT patients in both
interventional and non-interventional studies (26
trials), representing altogether 39 groups and 1055
participants, ranged from 24% to 96.6.%

The mean VISA-A score range for both AT patients
and healthy individuals based on the present studies
ranged from 24% to 100.'°

Only two studies reported some AT patients follow-
ingintervention with a score of 96 or higher, approach-
ing scores reported for healthy subjects (Table 1).263
Patients in these studies had mean VISA-A scores of
96% and 96.6.%

DISCUSSION

The Victorian Institute of Sports Assessment self-
administered Achilles questionnaire (VISA-A) was
developed as a tool to evaluate the severity of Achil-
les tendinopathy (AT) and to facilitate comparison of
the effect of different rehabilitation regimes regard-
ing symptoms, function and activity in AT patients.
The questionnaire has been proven both a valid and
reliable instrument.*!*'* The aim of the current
systematic review of the application of VISA-A was
to determine the range of the VISA-A scores for
all presentations of non-insertional AT as well as
in healthy individuals. Furthermore, the authors
wished to investigate the possibility of AT patients
attaining a VISA-A score as high as healthy individu-
als, indicating excellent recovery after following
rehabilitation.

Application of VISA-A

The results of this systematic review indicate that
VISA-A scores in AT patients and healthy individuals,
ranged from 24 to 100. This means that patients did
not report VISA-A scores under 24 in any study, indi-
cating that scores below a 24 on the VISA-A scale are
not normally reported by subjects with AT. An expla-
nation of this phenomenon could be that AT patients
usually are able to transport themselves to the clinic,
all having some mobility, and this would probably
also be the case for the participants in the included
studies. To get a score of 0-24, the patient would have
to be very disabled, more or less having a ruptured
tendon, which could not be characterized as having
AT. Based on the present results one may therefore
assume that AT patients seen in the clinic would not
score lower than 24 on the VISA-A, since the patients
recruited to the existing studies have AT and not a
tendon rupture.

Since healthy individuals showed a mean VISA-A
score of 96 or above, the VISA-A is a useful tool for
assessment of patients with AT, since the interval for
improvement is large (24-96). There is therefore evi-
dence to support that a healthy subject (i.e. subjects
without AT), would report a very high VISA-A score,
meaning that the validity of VISA-A should be con-
sidered high. Only two studies reported AT patients
attaining a score as high as 96 or higher after inter-
vention,** and only one study suggested a VISA-A
score value which could be used as indicating the
patient having recovered fully. Full recovery was
suggested by Yelland et al. as having a VISA-A score
of 90 or above,* which is close to the reported nor-
mal range of 96-100 for healthy controls. This is also
in accordance with the study with the longest fol-
low-up of 5 years, where the mean VISA-A score was
90 at follow-up.*

In the included studies, scores of 90 or above after
intervention may be more likely in studies with a
sufficient follow-up period, which was also
observed.?3#3% This can be explained by the likeli-
hood that a continuous increase in VISA-A score
ought to occur following successful intervention.*?

Success of treatment
Improvement in VISA-A score following treatment
ranged from 11% to 72% points. No minimum clinically
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important change (MCIC) regarding the VISA-A score
has been set so far. Tumilty et al. suggested success as
an increase of 20 points,* while other studies used an
increase of 12 points as estimated MCIC.?**> With no
set agreement on the minimal MCIC for the VISA-A
score, and with the wide range found in previous
works, an estimated MCIC cannot be set based on this
systematic review.

Some of the included studies examined whether
there was a correlation between the VISA-A score at
baseline and chance of recovery (higher VISA-A
score after intervention).**"% One of the included
studies showed that a higher VISA-A score prior to
intervention did not indicate a significantly better
prognosis.®* Furthermore, patients with low VISA-
A scores, and hence more severe symptoms, showed
the same chance of recovery as patients with an ini-
tially higher VISA-A score.**

Compatibility of studies

In the included studies, number of participants ranged
widely from n=5%to n=45.% Several studies had a low
number of participants, amongst these were 5 inter-
ventional studies containing groups with less than 15
participants.?>#2:340 These studies with small sample
size could suffer from a lack of statistical power.

Furthermore, participants had different previous
activity levels, ranging from non-athletes to profes-
sional athletes. Since some questions are related to
physical activity related to sports participation, and
since athletes are more likely to receive a structured
rehabilitation and are more motivated to return to
their previous activity level,? a better recovery (in
VISA points) after intervention is more often seen
amongst athletic patients.®® However, included stud-
ies used the same definition of chronic mid-portion
or non-insertional AT based on clinical findings. In
all studies, participants had Achilles tendon pain for
at least 6 (range of 6-26) weeks and participants of
atleast 18 (range of 18-70) years of age were included.
In most of the studies, 13 (72%) out of 18 studies,
ecentric exercise (EE) was used. This is in agree-
ment with current clinical recommendations of use
of eccentric exercise for AT.”?

With a wide range of participants, different previous
activity levels, and since some studies gave range
and others SD for VISA-A scores, statistical analysis

of pooled results was not possible despite an other-
wise high homogeneity regarding definition of AT
and use of EE in interventional studies. Therefore,
only a mean range of VISA-A score was given in this
systematic review.

As previously mentioned, some studies had very
low numbers of participants.?22829:33:40

Furthermore, several studies gave mean VISA-A
scores with very wide ranges and SD’s, indicating
great variation in score between patients.**** Despite
of this, 23 out of 28 interventional studies showed a
pre-treatment VISA-A score between 40 and 60 which
is far from the proposed score of 90 for recovery.
Also 21 out of 28 interventional studies showed a
post-treatment VISA-A score of 70 or higher. This
gives a wide range for assessing improvement of AT
with VISA-A (24-70), and indicates that VISA-A is
able to be used to show meaningful changes. Larger
sample-size studies with a longer follow-up are
needed in the evaluation of VISA-A as a tool for mea-
suring AT.

CONCLUSION

The VISA-A is a robust tool that has been used exten-
sively for initial assessment of and following treat-
ment for AT. Based on this review, a VISA-A score
lower than 24 is not attained in patients with AT. A
VISA-A score below 60 is usually found in AT patients
while healthy individuals will be in the range above
95. Attaining a VISA-A score over 90 could be consid-
ered full recovery from AT, based on the results of
this systematic review. This is important in the deci-
sion of when an AT patient is well enough to partici-
pate in physical activity without limitation, however,
this proposed cut score for return to function needs
to be further researched.
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