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SUMMARY
Background. Achilles tendinopathy can be disabling and is one of the most common
chronic lesions among conditions affecting athletes’ feet and ankles. The clinical recommendation to measure self-reported limitations and functional capacity of
patients with Achilles tendinopathy suggests the use of the Victorian Institute of Sport
Assessment-Achilles (VISA-A) for pain and stiffness and the Foot and Ankle Ability
Measure (FAAM) or the Lower Extremity Functional Scale (LEFS) to assess activity and participation. The Tendon Grading System and the Classification System for
the Effect of Pain on Athletic Performance together measure the basic outcomes of
VISA-A, FAAM, and LEFS, but is short, concise, and can be applied quickly in clinical practice. However, the scales were not adapted and validated for a Brazilian Portuguese version. The purpose of the present study is to validate and culturally adapt
these scales to the Brazilian Portuguese language.
Methods. A cross-cultural adaptation and validation study were performed. The
recommendations presented on standardized methods for the cross-cultural adaptation of self-administered questionnaires was followed. The recommendations define
this process in six phases: translation, synthesis, back translation, expert committee
review, pretesting, and a Delphi study to obtain the consensus of a group of experts
on the quality of translation. The construct validity was tested in 17 non-athletes and
asymptomatic participants, 50 amateur and professional athletes who are practitioners
of modalities that place a great demand on the Achilles tendon, and 39 amateur and
professional athletes diagnosed with Achilles tendinopathy.
Results. The Spearman correlation between the Tendon Grading System and VISA-ABr was - 0.79 (p = 0.001); between Tendon Grading System and LEFS, - 0.72 (p = 0.001);
and between Classification System for the Effect of Pain on Athletic Performance and
LEFS - 0.68 (p = 0.001), demonstrating a strong correlation in both comparisons. The
results between Classification System for the Effect of Pain on Athletic Performance
and VISA-A-Br were - 0.81 (p = 0.001), indicating a very strong correlation.
Conclusions. The Tendon Grading System and Classification System for the Effect of
Pain on Athletic Performance are similar to their original versions. The scales were
valid for assessing pain and stiffness (Tendon Grading System) and activity and participation (Classification System for the Effect of Pain on Athletic Performance) in a
Brazilian population with Achilles tendinopathy.
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BACKGROUND
Achilles tendinopathy can be disabling and is reported as one
of the most common chronic lesions among the conditions
affecting athletes’ feet and ankles (1). The annual incidence
of Achilles tendinopathy in runners is 7 to 9% (2), and in
soccer players a new case occurs every 4000 hours of training
(3). It can also occur in sedentary individuals, affecting about
30% of this population (4). The overall incidence of Achilles tendinopathy is approximately 1.85 per 1000 people (5).
The clinical recommendation to measure self-reported
limitations and functional capacity of patients with Achilles tendinopathy suggests the use of the Victorian Institute
of Sport Assessment-Achilles (VISA-A) for pain and stiffness (6). The Foot and Ankle Ability Measure (FAAM) or
the Lower Extremity Functional Scale (LEFS) are suggested
to implement to assess activity and participation in patients
with Achilles tendinopathy (6, 7). In addition to assessing
the effectiveness of the proposed intervention using standardized instruments, these measures are important for
comparing individual and collective results (6). The VISA-A
was recently adapted and the Brazilian version validated
(VISA-A-Br) (8). The VISA-A-Br had good internal correlation, good test-retest validity (ICC2.1 = 0.84), and good
construct validity when compared to the LEFS (Spearman’s
coefficient with LEFS = 0.73) (8).
Besides that, The Tendon Grading System and Classification
System for the Effect of Pain on Athletic Performance are
potential instruments for use in clinical practice. The scales
were cited in the English (7), Swedish (11) and German
(12) versions of VISA-A, although their original version had
not been validated in other languages. The Tendon Grading System (9) uses an ordinal variable that grades pain and
function levels as excellent, good, reasonable, and poor.
The Classification System for the Effect of Pain on Athletic
Performance (10) evaluates the influence of tendon pain on
limitations in sports performance and classifies this influence
at six levels, ranging from no pain and unrestricted performance to pain during activities of daily living and the inability to play sports (12). The Tendon Grading System has the
potential to measure pain and function in participants with
Achilles tendinopathy and the Classification System for
the Effect of Pain on Athletic Performance to measure the
impact on the activity and performance of participants with
Achilles tendinopathy. Together, the scales measure the basic
outcomes of VISA-A, FAAM, and LEFS but is short, concise,
and can be applied quickly in clinical practice. However, the
Tendon Grading System and Classification System Scales for
the Effect of Pain on Athletic Performance were not adapted and validated for a Brazilian Portuguese version. Thus,
due to the use of the Tendon Grading System and Classifica260

tion System for the Effect of Pain on Athletic Performance in
international studies of versions of VISA-A and its potential
to aggregate information on pain, function, and limitations in
sports activity, the purpose of the present study is to validate
and culturally adapt these scales to Brazilian Portuguese.

MATERIALS AND METHODS
The study procedures were carried out according to the ethical standards of the journal (13). We conducted the study at
the Federal University of Ceará with the Research Group of
Prevention, Evaluation, and Intervention in Tendon Alterations (Tendon Research Group-Brazil). The study protocol
was approved by the research ethics committee following all
due procedures.

Cross-cultural adaptation
The process of cross-cultural adaptation followed the recommendations of international guidelines (translation, synthesis, back translation, expert committee review, pretesting)
(14). We added a Delphi study with to obtain the consensus
of a group of experts on the quality of translation and finally,
the scales were tested with 15 university students who pointed out possible difficulties in understanding items on the
scales. If three or more college students, representing 15%,
noted a particular difficulty on a scale it would be reviewed
and applied again. And so, we get the final version of the
translations (figures 1, 2).

Sample
The study included 105 active participants, both men and
women. The participants were between 18 and 60 years
of age and participation in various sports. The sample was
classified according to the level of participation in sports
in general, the level of participation in sports with a high
risk of developing Achilles tendinopathy, and the presence
of Achilles tendinopathy. According to these criteria, three
groups were formed. The control group included participants who were physically active, non-athletes and asymptomatic for Achilles tendinopathy (n = 17). The risk group
included amateur and professional athletes asymptomatic for Achilles tendinopathy and practitioners of modalities that place greater demands on the Achilles tendon (n
= 50). The tendinopathy group was composed of amateur
and professional athletes diagnosed with Achilles tendinopathy (n = 39). Participants were recruited in amateur and
professional sports clubs, training centers, dance companies, orthopedic outpatient clinics, physiotherapy clinics.
Individuals were recruited by direct contact and responded
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to self-administered Tendon Grading System and Classification System for the Effect of Pain on Athletic Performance
VISA-A-Br and LEFS. All participants were informed
about the objectives, risks, and benefits of participating in
the research and signed a free and informed consent form.
Personal data such as name, age, gender, type of activity, and
medical diagnosis (if any) were then collected.
We take into account the clinical history of pain reported
with the Achilles tendinopathy associated with calcaneal
tendon overload by sports practice was taken into account
when characterizing the participants with Achilles tendinopathy. In addition, participants with Achilles tendinopathy had pain by palpation in the medial portion (2-6 cm
proximal to the insertion) (15), and/or a nosological diagnosis by an orthopedic specialist in the area, which may or may
not have been accompanied by complementary tests such
as ultrasonography and magnetic resonance imaging. We
considered as asymptomatic participants for Achilles tendinopathy if they did not present spontaneous complaints of
pain and stiffness in the region of the calcaneal tendon and
obtained a negative result in the palpation test of the calcaneal tendon. Subjects who presented bilateral tendinopathy
of the calcaneus were excluded from the study. Also excluded, those with any musculoskeletal lesion on the lower
limbs, low back pain with radiculopathy, or surgery on the
lower limbs.

Collection of data and instruments used
After the participants signed the free and informed consent
form (TCLE), we completed a brief questionnaire and we
performed a physical evaluation to identify the participants
with Achilles tendinopathy. Then, the Tendon Graduation
System and Classification for the Effect of Pain on Athletic
Performance scales and the VISA-A-Br (8) and LEFS (16)
were distributed.
The Tendon Graduation System is an ordinal variable scale.
The scale classifies the tendon as excellent if there is total
function and no residual disability; good if there is total
function, no disability and minimal pain; reasonable if there
are some limitations during activities; and bad if there is
severe weakness and marked lameness (9).
The Classification for the effect of pain on athletic performance is a continuous variable scale that classifies the influence of pain on the limitation of athletic performance at six
levels. The scale defines level 1 as no pain and unrestricted
performance. Level 2 occurs if there is pain with extreme
exertion and unrestricted performance. Level 3 occurs if
there is pain with extreme exertion or after 1 or 2 hours of
activity with normal or slightly reduced performance. Level
4 occurs if there is pain during and after vigorous activity
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and reduced performance. Level 5 occurs if there is pain
during sports activity, forcing an interruption with a marked
decrease in performance. Level 6 occurs if there is pain
during daily life activity and the inability to participate in
sports (10).
The VISA-A-Br is a self-administered scale that assesses the
intensity of symptoms and their impact on the individual’s
physical activity. The VISA-A-Br consists of eight questions.
Questions 1 to 3 are about pain, 4 to 6 about function, and 7
and 8 about activity. Six questions are scored using a Likert
scale, ranging from 0 to 10. Question 7 is scored on a Likert
scale, but with four possible answers, 0, 4, 7, or 10. The
eighth question is divided into three items, but only one is
answered. The item is chosen according to the perception of
pain during sports activities, and the score can range from
0 and 30. The total score of the scale varies between 0 and
100 points. A score of 0 represents the highest severity of
the disease, and 100 represents no pain or dysfunction (8).
The LEFS scale is self-applied and assesses the function of
the lower limbs related to activities and tasks. LEFS can be
used in various musculoskeletal conditions, such as Achilles
Tendinopathy. The scale consists of 20 items graded on a
Likert scale (0 to 4 points). The total score ranges from 0 to
80 points. A score of 80 represents the best possible function (16).

Properties of measurements
We defined the measurement properties according to the
COSMIN manual (17) and Terwee et al. (18). We have
previously defined four hypotheses for construct validity: 1) Moderate to strong correlation between the Tendon
Grading System and LEFS; 2) Moderate to strong correlation between Classification System for the Effect of Pain on
Athletic Performance and LEFS; 3) Very strong correlation
between Tendon Grading System and VISA-A-Br; 4) Very
strong correlation between Classification System for the
Effect of Pain on Athletic Performance and VISA-A-Br. We
categorize the correlation force according to the classification: very weak (0.0-0.19); weak (0.2-0.39); moderate (0.40.59); strong (0.6-0.79); and very strong (> 0.8) (19). Good
construct validity was based on meeting the criteria in at
least 75% (3/4) of the indicated hypotheses (17).

Statistical analysis
We used the software packages SPSS Version 20 (IBM
Corporation, Armonk, NY) and to perform the statistical analyzes. The construct validity was tested by correlating the translated Tendon Grading System and Classification System for the Effect of Pain on Athletic Performance
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with the VISA-A-Br and LEFS, calculating the Spearman
correlation (ρ). The Spearman correlation was applied to
evaluate the monotonic relationship between two ordinal
variables.

RESULTS
Cross-cultural adaptation and consensus
We did not experience any conflicts during the phases of
cross-cultural adaptation. We obtained 10 responses from
experts in the Delphi study and the agreement rate was
between 80 and 100% on the translation of the Tendon
Grading System and Classification System for the Effect
of Pain on Athletic Performance scales. No volunteers
reported difficulty in understanding the scales. The results
of the cross-cultural adaptation of the scales is found in
figures 1 and 2.

Characterization of the sample
A total of 105 volunteers were included in the study. The
data is presented in table I. The groups were composed of
individuals who participated in basketball (24.8%), running
(14.3%), soccer (12.4%), and other modalities ranging from
1% (CrossFit) to 11.4% (volleyball).

Construction validity
The Spearman correlation between the Tendon Grading
System and VISA-A-Br was - 0.79 (p = 0.001), and between
Tendon Grading System and LEFS - 0.72 (p = 0.001) (table
II), demonstrating there is a strong correlation in both
comparisons. The Spearman correlation between Classification System for the Effect of Pain on Athletic Performance and VISA-A-Br was - 0.81 (p = 0.001), indicating a
very strong correlation. Between Classification System for

Figure 1. Final version of Tendon Graduation System.

Figure 2. Final version of Classification for the Effect of Pain
in Athletic Performance.
262

Muscles, Ligaments and Tendons Journal 2021;11 (2)

Y. A. Bandeira Murakawa, S. F. Chaves Coêlho Ferreira, M. L. Azevedo Tavares, et al.

Table I. General characteristics of the sample.
Characteristics of the sample

Mean ± standard deviation

Age (years)

26.43 ± 8.08

Gender (male %)

61.90

Weight (Kg)

74.19 ± 14.50

Height (m)

1.73 ± 0.09

Duration of injury (months)

35.46 ± 47.71

Table II. Psychometric properties of the Tendon Grading
System and Classification System for the Effect of Pain
on Athletic Performance.
Measurement properties - Validity
of construct (105 patients)

Spearman correlation
coefficient (Rho)

TGS
ρ, using VISA-A-Br as a comparison

- 0,794*

ρ, using o LEFS as a comparison

- 0,724*

CSEPAP
ρ, using VISA-A-Br as a comparison

- 0,809*

ρ, using LEFS as a comparison

- 0,678*

TGS, Tendon Graduation System; VISA-A-Br, Victorian Institute of Sport
Assessment - Achilles Questionnaire Brazilian Portuguese; CSEPAP, Classification for the Effect of Pain in Athletic Performance; LEFS, Lower
Extremity Functional Scale. * ρ < 0.05.

the Effect of Pain on Athletic Performance and LEFS was
- 0.68 (p = 0.001) (table II), indicating a strong correlation.
We confirmed 3 of the priori hypotheses, formulated resulting in 75% agreement.

DISCUSSION
The purpose of the study was to validate and culturally adapt the Tendon Grading System and Classification
System for the Effect of Pain on Athletic Performance
scales for the Brazilian Portuguese language. The results
indicate that the Portuguese versions of the scales present idiomatic and semantic equivalence with the original
English versions.
All steps proposed by the guidelines for transcultural adaptation of self-administered questionnaires were followed
(14). The Delphi study provided the trusted opinion of a
group of experts on the quality of translation. Although the
sample from the risk group was higher than from the tendinopathy group, the number of participants was similar
to other validation studies (12, 20). The pre-final versions
of the scales were not tested in subjects with Achilles
tendinopathy, but were applied to 25 healthy subjects to
Muscles, Ligaments and Tendons Journal 2021;11 (2)

assess their comprehension of the scales. The scales were
applied in a single moment. The Cronbach’s alpha coefficient assesses internal consistency of a set of items, scale or
subscale, corresponding to a single clinical dimension (21).
Thus, the internal consistency could not evaluate because
the two translated scales are composed by a single question (12). Baseline information and results were not divided into groups, but other studies support this analysis (8,
16, 22, 23).
The sample size of this research was compatible with the
samples used in similar studies on translation and validation of functional scales. In addition, COSMIN recommendations address samples with at least 100 individuals in
study designs like ours as satisfactory (17). The absence of
others validation studies of these scales makes not possible
to compare with other researches.
The Brazilian version of the Tendon Grading System and
Classification System for the Effect of Pain on Athletic
Performance scales presented satisfactory construct validity,
as 75% of our hypotheses were met according to the criterion indicated by Terwee (17). Our findings corroborate
information from the article by Robinson et al. that found a
significant correlation between Classification System for the
Effect of Pain on Athletic Performance and VISA-A in the
English language versions (7).
Our article found a strong correlation between Tendon
Grading System and VISA-A-Br. One possible explanation is that VISA-A-Br is a questionnaire that presents
eight questions divided into three domains, pain, functional status, and activity (7), therefore, it evaluates the Achilles tendinopathy in a more specific manner. The Tendon
Grading System covers all domains in only one item, so it
is a broader classification. Our results are similar to those
found in the original version of VISA-A, where a moderate
correlation was found between Tendon Grading System and
VISA-A (7).
The information provided by the LEFS and Classification
System for the Effect of Pain on Athletic Performance scales
would be complementary in the evaluation of an individual with Achilles tendinopathy. We highlight that VISAA-Br is considered the most important scale for determining the severity of calcaneal tendon injuries (12) and has
strong construct validity with the two scales translated. The
Tendon Grading System and Classification System for the
Effect of Pain on Athletic Performance are easy to apply
and understand, providing an Achilles tendinopathy severity index with the advantage of being faster than the VISA-A.
Therefore, the scales can be used to screen for the severity of Achilles tendinopathy more quickly and may obtain a
similar result to the VISA-A-Br.
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CONCLUSIONS
We suggest that future studies be performed using the two
scales as an outcome in the evaluation of individuals with
Achilles tendinopathy. The Tendon Graduation System
and Classification Scales for Effect of Athletic Performance
Pain are similar to their original versions. The scales were
valid for assessing pain and stiffness (Tendon Graduation
System) and activity and participation (Classification Scales
for Effect of Athletic Performance Pain) in the Brazilian
population with Achilles tendinopathy.
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