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ABSTRACT
Objective To provide a comprehensive, evidence- 
based overview of the risk factors, prevention, 
diagnosis, imaging, treatment and prognosis for Achilles 
tendinopathy. To make clinical recommendations for 
healthcare practitioners and patients.
Design Comprehensive multidisciplinary guideline 
process funded by the Quality Foundation of the Dutch 
Federation of Medical Specialists. This process included 
a development, commentary and authorisation phase. 
Patients participated in every phase.
Data sources Multiple databases and existing 
guidelines were searched up to May 2019. Information 
from patients, healthcare providers and other 
stakeholders were obtained using a digital questionnaire, 
focus group interview and invitational conference.
Study eligibility criteria Studies on both insertional 
and/or midportion Achilles tendinopathy were eligible. 
Specific eligibility criteria were described per module.
Data extraction and synthesis To appraise the 
certainty of evidence, reviewers extracted data, assessed 
risk of bias and used the Grading of Recommendations 
Assessment, Development and Evaluation method, where 
applicable. Important considerations were: patient values 
and preferences, costs, acceptability of other stakeholders 
and feasibility of implementation. Recommendations 
were made based on the results of the evidence from the 
literature and the considerations.
Primary outcome measure The primary and 
secondary outcome measures were defined per module 
and defined based on the input of patients obtained in 
collaboration with the Netherlands Patient Federation 
and healthcare providers from different professions.
Results Six specific modules were completed: risk 
factors and primary prevention, diagnosis, imaging, 
treatment prognosis and secondary prevention for 
Achilles tendinopathy.
Summary/conclusion Our Dutch multidisciplinary 
guideline on Achilles tendinopathy provides six modules 
developed according to the standards of the Dutch 
Federation of Medical Specialists. Evidence- based 
recommendations for clinical practice are given for risk 
factors, prevention, diagnosis, imaging, treatment and 
prognosis. This guideline can assist healthcare providers 
and patients in clinical practice.

GENERAL INTRODUCTION
Background to this guideline
Sports medicine was finally recognised as a clinical 
medical specialty in Holland in 2014. Following 

this recognition, the Dutch Association of Sports 
Medicine could apply for funding to develop clin-
ical guidelines. This guideline is the result of a 
successful funding application and was produced 
according to the official process. This is very similar 
to the National Institute for Health and Care Excel-
lence process in the UK. Achilles tendinopathy was 
chosen as it is common in clinical practice, seriously 
impacts patients and there is a significant body of 
scientific literature on the subject.

An Achilles tendon injury is a frequent problem 
in both active athletes and inactive individuals. In 
athletes, this may be caused by the external load 
being too high and in inactive individuals relative 
overload may be caused by a very low baseline 
capacity. In Dutch general practice, Achilles tendon 
symptoms occur in 2–3 per 1000 adult patients.1 
Runners have a 52% chance (cumulative incidence) 
of having an Achilles tendon injury in their life-
time.2 The symptoms are often longstanding and 
lead to disability, thus being the main reason that 
people present to clinical practice.

The terminology used to describe and diagnose 
tendon injuries has changed in recent decades.3 
According to the current consensus, local pain in a 
tendon in association with tendon- loading activities 
is referred to as ‘tendinopathy’.4 The use of clear 
unambiguous terminology is important because it 
ensures clear communication between healthcare 
providers and reduces the risk of confusing patients.

The exact pathophysiology of Achilles tendi-
nopathy is still unknown; it is thought to have a 
multifactorial origin. A better understanding of risk 
factors can help develop more effective (preventive) 
interventions.

The diagnosis of Achilles tendinopathy is usually 
made using clinical findings. The exact diagnostic 
criteria are not sufficiently described. The role of 
imaging in making a diagnosis is also not agreed 
on.4 In addition, there are a number of (systemic) 
conditions that should be considered in patients 
with pain in the Achilles tendon region.5 6 Recog-
nition of these disorders by healthcare providers 
is important, as this strongly affects treatment and 
prognosis.

Imaging is frequently used in patients with 
Achilles tendon complaints. X- rays, ultrasound and 
MRI scans have prominent roles in imaging.7 In 
clinical practice, prognostic value is often attributed 
to the findings on imaging. On the other hand, 
imaging can have negative effects through radiation 
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risks, misinterpretation by healthcare providers (leading to 
unnecessary additional imaging and interventions) and patients 
(leading to confusion, catastrophising, fear and avoidance of 
movement, and low expectations of recovery).8 It is important 
that the additional value and potential negative consequences of 
using imaging for healthcare providers and patients is clear.

Treatment of Achilles tendinopathy is initially non- surgical.9 
If non- surgical treatment fails, surgical interventions may be 
considered. In current clinical practice, the use of treatment 
options is often variable and suboptimal. There are also no clear 
guidelines on load management during sports.

Achilles tendinopathy seems to have an unfavourable long- 
term prognosis. In clinical practice, it is desirable to be able to 
predict which patients recover and who will continue to expe-
rience chronic symptoms. Knowledge of prognostic factors is 
important to be able to do this. Finally, preventiing recurrent 
symptoms is important. A practical, step- by- step treatment 
strategy for Achilles tendinopathy is necessary based on existing 
guidelines and evidence. The complete guideline process is 
described in online supplemental file ‘Guideline process’.

Aim of the guideline
The aim was to develop a multidisciplinary evidence- based guide-
line on the risk factors, diagnosis, imaging, treatment, prognosis 
and prevention of Achilles tendinopathy. The guideline provides 
guidance on how to manage the challenges for patients with 
Achilles tendinopathy in the primary and secondary healthcare 
settings.

A multidisciplinary working group was set up to develop this 
guideline. The working group consisted of representatives of 
relevant specialties involved in the care of Achilles tendinop-
athy. The online supplemental file ‘Guideline process’ shows the 
composition of the working group.

The conclusions in this guideline indicate the level of evidence. 
The recommendations are aimed at optimal care and are based 
on the results of both scientific research and the considerations 
of the working group, in which the patient perspective has an 
important role. Ultimately, this should lead to the overall aim, 
which is to reduce pain and improve the function and activity 
level in patients with Achilles tendinopathy by optimising care.

Scope of the guideline
This guideline is intended for the broad group of patients with 
Achilles tendinopathy. Initially, efforts were made to work with 
four subcategories of Achilles tendinopathy, based on the most 
recent literature.10 11 Location and duration of Achilles tendi-
nopathy played a prominent role in this subclassification. Reac-
tive tendinopathy was defined as symptom duration shorter than 
6 weeks and a chronic tendinopathy for 3 months or longer.11 
It became clear during the process of development that there 
was little literature on and inconsistent definitions of reactive 
Achilles tendinopathy. There were also differing views on the 
definition of this entity within the working group. Consequently, 
it was chosen not to use this subclassification based on symptom 
duration. The subclassification based on the location of the 
condition was maintained in the guideline (figure 1).

The working group defined insertional tendinopathy as 
symptoms localised within the first 2 cm of the attachment of 
the Achilles tendon to the calcaneus. There may be a tendinop-
athy of the Achilles tendon insertion, an associated prominence 
of the calcaneus (Haglund morphology) and/or an associated 
retrocalcaneal bursitis.12 The working group defined midpor-
tion tendinopathy as symptoms localised >2 cm above the distal 

attachment and according to the current consensus this concerns 
an isolated tendinopathy of the middle part of the Achilles 
tendon.12 The distinction between these two subclassifications is 
also justified, because there seems to be a difference in prognosis 
during non- surgical treatment.13

In contrast to the 2007 Dutch guideline,9 the patient group in 
this guideline included both active and sedentary people. This 
guideline also includes identification of patients with a systemic 
cause of tendinopathy, for example, an enthesitis because of a 
rheumatic disease or a tendon xanthoma as a result of familial 
hypercholesterolaemia. However, the major clinical ques-
tions in the guideline will not be covered specifically for these 
uncommon patient groups. This guideline is not intended for 
patients younger than 18. Achilles tendon symptoms in patients 
under the age of 18 are usually caused by extra- articular osteo-
chondrosis (Morbus Sever or Sever’s disease). Complete Achilles 
tendon ruptures are also excluded from this guideline.

The current challenges in practice and key outcome measures 
have been identified in collaboration with patients who have 
been diagnosed with Achilles tendinopathy. There is currently 
no specific patient association for Achilles tendinopathy. We 
initially formed a patient panel (n=9), collecting information 
on which challenges in practice they had experienced. In this 
analysis, six challenges in practice were prioritised, which were 
developed into the guideline modules:
1. There is insufficient knowledge about the causes of Achilles 

tendinopathy and what can be done to prevent it.
2. The criteria for determining the diagnosis of Achilles tendin-

opathy are not sufficiently known.
3. The role of imaging in Achilles tendinopathy is unclear.
4. There is insufficient knowledge about the natural course and 

which treatments should be used for patients with Achilles 
tendinopathy.

5. There is a lack of knowledge about the long- term prognosis 
in patients with Achilles tendinopathy.

6. There is a lack of knowledge about preventing recurrent 
symptoms after recovery from Achilles tendinopathy.

A national survey was then launched in collaboration with 
the Netherlands Patient Federation. Ninety- seven patients with 
Achilles tendinopathy responded to this digital questionnaire. 
A total of 85 (88%) of these patients described their treatment 
aims. The most common aims were: participation in sports 
without mentioning pain status (36%), pain- free sports partic-
ipation (27%), pain- free functioning in activities of daily living 
(ADL) (22%), pain reduction without further specification and 
restoration of function in ADL without specific mentioning pain 
status.14

Figure 1 Distinguishing Achilles tendinopathy based on location of 
the symptoms. Insertional Achilles tendinopathy is localised within the 
first 2 cm of the attachment of the Achilles tendon on the calcaneus (left 
side figure) and midportion Achilles tendinopathy is localised >2 cm 
above this attachment (right side figure).
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In a recent international consensus meeting, a similar process 
was conducted with the broad aim of determining the main 
outcome measures of tendinopathy for healthcare providers 
(n=29) and patients with tendinopathy in different locations 
(n=32). In this consensus meeting, the domains 'degree of pain 
in relation to loading' and 'participation' emerged as patient- 
relevant outcome measures.15

Based on this feedback from patients, this guideline defines 
the validated and disease- specific Victorian Institute of Sports 
Assessment- Achilles (VISA- A) score, return to sports rate, patient 
satisfaction and subjective recovery as crucial and important 
outcome measures. The validated VISA- A questionnaire consists 
of eight questions that cover three domains: pain during ADL, 
during functional testing and (sports) activities.16 17 A score of 
100 points is optimal and represents a fully loadable Achilles 
tendon without symptoms, a score of 0 points represents a very 
low load bearing capacity of the Achilles tendon with severe 
symptoms. This questionnaire is included in online supplemental 
file ‘VISA- A questionnaire’. The return to sports rate, patient 
satisfaction and subjective recovery should always be patient- 
reported, with the type of scale used not being further specified 
in the guideline.

The guideline contains six separate modules. Each module 
contains different sections and submodules. The make- up of the 
guideline is shown in figure 2. A full description of the guideline 
accountability and process is provided in online supplemental 
file ‘Guideline process’.

MODULE 1 RISK FACTORS AND PRIMARY PREVENTION OF 
ACHILLES TENDINOPATHY
Scoping question
Which individuals are at increased risk of developing Achilles 
tendinopathy and how can this be prevented?

This scoping question includes the following two subquestions
1. Which modifiable and non- modifiable factors increase the 

risk of Achilles tendinopathy?
2. Which primary prevention strategy is most effective for 

Achilles tendinopathy?

Introduction
Problem
The onset of Achilles tendinopathy is generally related to ageing 
and overuse.18 In addition, biomechanical factors, genetic 
factors, specific health problems, medication use and imaging 
abnormalities are thought to be associated with the onset of 
Achilles tendinopathy. There is currently insufficient knowledge 
about modifiable and non- modifiable risk factors for the onset 

of Achilles tendinopathy. This is important because it can inform 
(preventive) interventions.

Primary prevention aims to prevent an initial disease episode, and 
this is an important topic especially in sports. By applying primary 
prevention in specific populations at high risk of Achilles tendinop-
athy, both the incidence and long- term symptoms may be reduced.

There is insufficient knowledge about the effectiveness of 
primary prevention strategies for Achilles tendinopathy. The 
literature search, selection, conclusions, considerations and 
summary with tables and/or figures are presented in online 
supplemental file module 1.

Recommendations
Midportion and insertional Achilles tendinopathy

Consider informing individuals with a history of lower limb 
tendinopathy who are going to become active or increase their 
training load about the increased risk of Achilles tendinopathy.

 ► A gradual training build- up, taking into account the type, 
frequency, size and intensity of the training.

 ► Targeted calf muscle strengthening exercises prior to the 
sports season, in which the exercise dosage should be 
tailored to the individual.

 ► Wearing enough warm clothing during training in the winter.
In the context of the importance of preventing Achilles 
tendinopathy, consider advising individuals to avoid the use of 
fluoroquinolone antibiotics if alternative antibiotics are available 
and the clinical picture allows.

MODULE 2 DIAGNOSIS OF ACHILLES TENDINOPATHY
Scoping question
How is Achilles tendinopathy diagnosed?

The scoping question includes the following two subquestions
1. What are the criteria for diagnosing Achilles tendinopathy?
2. Which differential diagnoses of posterior ankle pain should 

be considered and which underlying pathology might be re-
lated to Achilles tendinopathy?

Introduction
Problem
Achilles tendinopathy is often diagnosed based on clinical find-
ings. When a healthcare provider is confronted with posterior 
ankle pain suggestive of Achilles tendinopathy, several differen-
tial diagnoses should be considered. Imaging can be added to 
aid the diagnostic process. In most cases, Achilles tendinopathy 
is suggested to be caused by overload, but it can also be related 
to other (systemic) disorders.19 Recognition of these disorders 
is important, because different causes of Achilles tendinopathy 
might require different treatment strategies. It is important to 
know how to diagnose Achilles tendinopathy and which differ-
ential diagnoses and possible related disorders should be consid-
ered. The literature search, selection, conclusions, considerations 
and summary with tables and/or figures are presented in online 
supplemental file module 2.

Recommendations
Midportion Achilles tendinopathy and insertional Achilles 
tendinopathy

Figure 2 Overview of the Dutch multidisciplinary guideline process 
and the six modules.
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Diagnose midportion Achilles tendinopathy based on the 
presence of all the following findings:
1. Symptoms localised 2–7 cm proximal to the Achilles tendon 

insertion.
2. Painful Achilles tendon midportion on (sports) loading.
3. Local thickening of the Achilles tendon midportion (this may 

be absent in cases with short symptom duration).
4. Pain on local palpation of the Achilles tendon midportion.
Diagnose insertional Achilles tendinopathy based on the 
presence of all the following findings:
1. Symptoms localised to the Achilles tendon insertional region 

(within 2 cm of the insertion of the Achilles tendon).
2. Painful Achilles tendon insertional region on (sports) loading.
3. Local thickening of the Achilles tendon insertion (this may be 

absent in cases with short symptom duration).
4. Pain on local palpation of the Achilles tendon insertion.
No additional imaging studies are needed if the presenting case 
fits all four diagnostic criteria.

Consider additional imaging examinations (X- ray of the 
calcaneus, ultrasound of the Achilles tendon or MRI of the ankle) 
if:

 ► The symptoms do not fit with all four diagnostic criteria.
 ► The symptoms match all four diagnostic criteria, but there 
is an unexpected course or change of symptoms during 
follow- up.

 ► Surgery is being considered.
Consider a referral to a sports medicine physician or an 
orthopaedic surgeon if:

 ► There is continued uncertainty about the diagnosis.
 ► There is an unexpected course or change of symptoms during 
follow- up.

Consider a referral to a rheumatologist if:
 ► There is insertional Achilles tendinopathy or an established 
diagnosis of spondylarthritis or a suspicion of this condition 
(chronic low back pain that started before the age of 45 or 
psoriasis).

Consider a referral to a general medical consultant if:
 ► There is midportion Achilles tendinopathy and a 
demonstrated familial hypercholesterolaemia or suspicion 
of this condition (an untreated low- density lipoprotein (LDL) 
cholesterol value higher than 5.0mmol/L or an untreated 
total cholesterol value higher than 8.0mmol/L, a first degree 
relative with cardiovascular disease before the age of 60, a 
first- degree relative with an untreated total cholesterol level 
higher than 8.0mmol/L (approximately equivalent to an LDL 
cholesterol level higher than 5.0 mmol/l mmol/L), presence 
of cardiovascular disease under the age of 60 and/or the 
presence of an arcus lipoides under the age of 45.

In patients with posterior ankle pain, consider alternative 
diagnoses (online supplemental table 2.5).
In patients with the clinical diagnosis of Achilles tendinopathy, 
consider underlying causes and associated pathologies (online 
supplemental table 2.6).

MODULE 3 IMAGING OF ACHILLES TENDINOPATHY
Scoping question
What is the role of imaging in Achilles tendinopathy?

This scoping question includes the following four submodules
1. Which imaging techniques can be used for assessing Achilles 

tendinopathy in clinical practice?
2. Which qualifications are required to perform imaging?

3. Which imaging findings are characteristic for Achilles tendinop-
athy?

4. Which imaging findings have prognostic value in Achilles 
tendinopathy?

Submodule 3.1 types of imaging
Which imaging techniques can be used for assessing Achilles 
tendinopathy in clinical practice?

Introduction
Problem
The diagnosis of Achilles tendinopathy can be made based on clinical 
criteria. Additional imaging may be used if the diagnosis is uncer-
tain or in case of an unexpected course of symptoms or during a 
pre- operative workup. There are several imaging modalities that are 
used in Achilles tendinopathy and some modalities are performed 
by different healthcare providers. There is currently no adequate 
overview for healthcare providers on the imaging modalities they 
can use for Achilles tendinopathy. The literature search, selection, 
conclusions, considerations and summary with tables and/or figures 
are presented in online supplemental file module 3.

Recommendations
Midportion Achilles tendinopathy

If imaging is deemed necessary, consider the following imaging 
modalities:

 ► Ultrasound is the preferred imaging investigation
 ► MRI if:

 – Ultrasound is not available.
 – There is a discrepancy between the ultrasound results and 

the clinical findings.
 – An additional specific diagnosis is expected which cannot 

be detected by ultrasound.
 – Surgery is being considered.

Insertional Achilles tendinopathy

If imaging is deemed necessary, consider the following imaging 
modalities:

 ► Ultrasound is the preferred imaging investigation
 ► X- ray of the calcaneus (lateral view) for the exclusion of bony 
abnormalities

 ► MRI if:
 – Ultrasound is not available.
 – There is a discrepancy between the ultrasound results and 

the clinical findings.
 – An additional specific diagnosis is expected which cannot 

be detected by ultrasound.
 – Surgery is being considered.

Submodule 3.2 required qualifications
Which qualifications are required to perform imaging?

Introduction
Problem
There are several imaging techniques used in Achilles tendinop-
athy and some of these techniques are performed by different 
healthcare providers. There is insufficient knowledge of which 
qualifications are needed to apply, assess and communicate the 
results of an imaging modality to a patient with Achilles tendi-
nopathy. The literature search, selection conclusions, consider-
ations and summary with tables and/or figures are presented in 
online supplemental file module 3.
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Recommendations
Midportion and insertional Achilles tendinopathy

Ensure additional imaging studies are performed and assessed 
by the healthcare provider with the highest possible qualification 
for performing them.

When applying imaging, consider the following competencies:
 ► The healthcare provider referring for imaging (or performing 
the imaging themselves) is able to critically consider the 
added value of the imaging technique. Using the technique 
should be clinically important for the patient.

 ► The healthcare provider who performs and assesses the 
imaging has sufficient training and experience. For the 
maintenance and renewal of knowledge, regular further 
training and continued medical education is recommended.

 ► The healthcare provider who communicates the results of the 
imaging has sufficient knowledge of the clinical picture and 
the relationship between imaging findings and the outcome 
in Achilles tendinopathy.

Submodule 3.3 diagnostic findings
Which imaging findings are characteristic for Achilles 
tendinopathy?

Introduction
Problem
Multiple findings on imaging have been described that can be 
present in Achilles tendinopathy. However, it is unknown which 
findings are more frequent in patients with Achilles tendinop-
athy compared with an asymptomatic population. Diagnostic 
criteria for imaging are currently lacking. The literature search, 
selection, conclusions, considerations and summary with tables 
and/or figures are presented in online supplemental file module 
3.

Recommendations
Midportion Achilles tendinopathy

When using ultrasound or MRI in clinically diagnosed Achilles 
tendinopathy, report the following parameters as a minimum:

 ► Increased thickness of the Achilles tendon (anterior- posterior 
diameter).

 ► Altered structure of the Achilles tendon (altered echogenicity 
on ultrasound and altered signal intensity on MRI).

 ► Presence of parameters for vascularisation (peritendinous or 
intratendinous).

Insertional Achilles Tendinopathy

For X- ray of the calcaneus in clinically diagnosed insertional 
Achilles tendinopathy, report the following characteristic as a 
minimum:

 ► Calcifications located at the insertion of the Achilles tendon.
When using ultrasound or MRI in clinically diagnosed Achilles 
tendinopathy, report the following parameters as a minimum:

 ► Increased thickness of the Achilles tendon (anterior- posterior 
diameter).

 ► Altered structure of the Achilles tendon (altered echogenicity 
on ultrasound and altered signal intensity on MRI).

 ► Presence of parameters for vascularisation (peritendinous or 
intratendinous).

Submodule 3.4 prognostic factors
Which imaging findings have prognostic value in Achilles 
tendinopathy?

Introduction
Problem
Imaging is often used in the diagnostic process. In clinical 
practice, imaging is sometimes used to provide the prognosis, 
but it is unknown whether imaging findings have a prognostic 
value. It is important to have this information. The literature 
search, selection, conclusions, considerations, and summary 
with tables and/or figures are presented in online supple-
mental file module 3.

Recommendations
Midportion Achilles Tendinopathy and insertional Achilles 
tendinopathy

Do not perform imaging to determine the prognosis of Achilles 
tendinopathy.

Inform patients with Achilles tendinopathy who have had 
imaging that their findings have no prognostic value.

MODULE 4 TREATMENT OF ACHILLES TENDINOPATHY
Scoping question
What is the effectiveness of current treatments for Achilles 
tendinopathy?

This scoping question includes the following six submodules
1. Which measurement instruments are best suited for monitor-

ing a treatment effect?
2. What is the effect of a wait- and- see policy in Achilles tendi-

nopathy?
3. Which non- surgical treatment is most effective for Achilles 

tendinopathy?
4. Is surgery more effective than non- surgical treatment for 

Achilles tendinopathy?
5. Which factors influence treatment effects in Achilles tendi-

nopathy?
6. What advice (self- management and patient education) should 

be given to patients with Achilles tendinopathy regarding 
lifestyle, work and sports loading?

Submodule 4.1 measurement instruments
Which measurement instruments are best suited for monitoring 
a treatment effect?

Introduction
Problem
There are many potential outcome measures for evaluating Achilles 
tendinopathy. This makes comparing different treatment modalities 
very difficult. Consensus on the outcome measures to be used is 
therefore important. The outcome measures should be considered 
relevant by both patients and healthcare providers and it is important 
to include both perspectives when advising a ‘core outcome set’ for 
Achilles tendinopathy. The literature search, selection, conclusions, 
considerations and summary with tables and/or figures are presented 
in online supplemental file module 4.
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Recommendations
Midportion Achilles tendinopathy and insertional Achilles 
tendinopathy

Consider using the VISA- A questionnaire to evaluate the course 
of Achilles tendinopathy.

Do not request imaging to monitor treatment response and/or 
predict the course of symptoms of Achilles tendinopathy.

Submodule 4.2: wait-and-see policy
What is the effect of a wait- and- see policy in Achilles 
tendinopathy?

Introduction
Problem
The initial advice for Achilles tendinopathy often consists of 
temporarily adjusting or stopping the (sports) load that prob-
ably caused the injury and wait and see. There is currently 
insufficient insight into the natural course of Achilles tendi-
nopathy in the absence of active treatment. The search ques-
tion is therefore whether active treatment should be used or 
whether a wait- and- see policy is also sufficient. The literature 
search, selection, conclusions, considerations and summary 
with tables and/or figures are presented in online supple-
mental file module 4.

Recommendations
Midportion and insertional Achilles tendinopathy

Inform patients with chronic Achilles tendinopathy that no, or 
only limited improvements, are expected in the short term as a 
result of a wait- and- see policy.

Submodule 4.3: non-surgical treatment options
Which non- surgical treatment is most effective for Achilles 
tendinopathy?

Introduction
Problem
Non- surgical treatment is usually the first choice for Achilles 
tendinopathy. Non- surgical treatments can be divided into 
several categories. The effectiveness of non- surgical treat-
ments can be evaluated using different control groups. For 
this reason, the following non- surgical intervention catego-
ries were defined: a wait- and- see policy, placebo treatment, 
exercise therapy, orthoses, shockwave therapy, medication, 
acupuncture, injection therapy and multimodal treatments. 
From our national patient survey, we found that the majority 
of patients receive multiple treatments from these categories. 
This results in significant healthcare consumption.20 This 
is mainly due to the lack of knowledge about the compar-
ative effectiveness of the different treatment options. The 
literature search, selection, conclusions, considerations, and 
summary with tables and/or figures are presented in online 
supplemental file module 4.

Recommendations
Midportion Achilles tendinopathy and insertional Achilles 
tendinopathy

Advise active treatment.
Treatment should be provided by a healthcare provider who 

is sufficiently qualified (medical or paramedical healthcare 
provider).

Discuss the initial active treatment options together with the 
patient. Start treatment of midportion and insertional Achilles 
tendinopathy with:

 ► Patient education:
1. Explanation about the condition.
2. Explanation about the prognosis.
3. Pain education and addressing psychological factors.

 ► Loading advice:
1. Temporary cessation of pain provoking (sports) activities.
2. Temporary replacement of provocative (sports) activities 

with non- provocative (sports) activities.
3. Gradual increase of the load of (sports) activities.
4. Use a pain scale to monitor the level of complaints related 

to (sports) activities and adjust these activities based on 
the pain scale.

Progressive calf muscle strengthening exercises for at least 12 
weeks (figure 3). The form of exercise therapy should be suitable 
for the individual patient. Consider the role of: motivation, time 
constraints, pain monitoring and availability of facilities and 
resources. For insertional Achilles tendinopathy, consider initially 
performing exercises on a flat surface.

After 3 months of patient education, structural exercise 
therapy and following loading advice, if there is still no 
improvement discuss additional treatment options. Discuss 
the uncertainty surrounding of the additional effect and the 
advantages and disadvantages of any additional treatment. The 
best treatment option can then be decided together with the 
patient.

The following additional treatment options can be considered 
in case of insufficient effectiveness of patient education and 
loading advice in combination with continued exercise therapy:

 ► Extracorporeal shockwave therapy.
 ► Other passive modalities (the use of a night splint, inlays, 
use of collagen supplements, application of ultrasound and 
friction massages, laser therapy and light therapy).

 ► Injection therapies (injections with polidocanol, lidocaine, 
autologous blood, platelet- rich plasma, stromal vascular 
fraction, hyaluronic acid, prolotherapy or high- volume 
injection) and acupuncture (or intratendinous needling).

Be cautious with the following additional treatment options:
 ► Non- steroidal anti- inflammatory drugs.
 ► Corticosteroid injections.

Submodule 4.4: surgical treatment options
Is surgery more effective than non- surgical treatment for Achilles 
tendinopathy?

Introduction
Problem
In some patients with Achilles tendinopathy, non- surgical 
therapy is not successful and surgery is considered. The goal 
is to reduce symptoms, which can be done by excising fibrotic 
adhesions, excising degenerative noduli and/or making longitu-
dinal incisions to induce a recovery response in the extracellular 
matrix.21 There is insufficient knowledge of how the results 
of surgical techniques compare with non- surgical treatment 
options. Understanding this is important in order to be able to 
make an informed decision to perform a surgical procedure. 
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The literature search, selection, conclusions, considerations 
and summary with tables and/or figures are presented in online 
supplemental file module 4.

Recommendations
Midportion Achilles tendinopathy and insertional Achilles 
tendinopathy

Consider surgery only in patients who do not recover after at 
least six months of active treatment. See the recommendations 
of submodule 4.3 for the definition of active treatment. Discuss 
the expected effectiveness of surgical intervention compared 
with active non- surgical treatments and the potential surgical 
complications.

Submodule 4.5 factors that affect treatment effectiveness
Which factors influence treatment effects in Achilles 
tendinopathy?

Introduction
Problem
With the rise of so- called ‘big data’, personalisation of care is 
increasingly considered as the future for the treatment for many 
patients. This information can be obtained from, for example; 
electronic medical records, DNA profiles and eHealth apps. In 
the field of Achilles tendinopathy, there is insufficient knowledge 
about factors that influence the treatment effect or the natural 
course (prognosis). Knowledge of these factors could contribute 
to personalising treatment with possible improvements in clinical 

outcomes as a result. The literature search, selection, conclu-
sions, considerations and summary with tables and/or figures are 
presented in online supplemental file module 4.

Recommendations
Midportion and insertional Achilles tendinopathy

Assess specific patient characteristics (such as activity level and 
the presence of comorbidities) to personalise treatment, but do 
not use this information to provide a prognosis. Together with 
the patient, the best treatment option can be decided.

Submodule 4.6: lifestyle advice, work and sports loading
What advice (self- management and patient education) should be 
given to patients with Achilles tendinopathy regarding lifestyle, 
work and sports loading?

Introduction
Problem
Patients with Achilles tendinopathy often report pain and not being 
able to exercise without pain. Patients,regularly ask about the nature 
and expected course of the condition and how they themselves can 
contribute positively or negatively to the recovery. The differing 
views of healthcare providers frequently causes confusion and uncer-
tainty in patients. It is therefore important that healthcare providers 
have sufficient knowledge to give the correct instructions on life-
style, work and sports loading to patients with Achilles tendinopathy. 
This can potentially contribute to improving self- efficacy and coping 
strategies which may have a positive contribution to treatment and 

Figure 3 Proposed flow chart for designing the progressive calf muscle strengthening exercises (gastrocnemius and soleus muscles) and plyometric 
exercises. The degree of pain (measured by a Visual Analogue Scale or Numeric Rating Scale) during and after the exercises and the muscle fatigue are 
leading for the speed of the progression. Note that for insertional Achilles tendinopathy, exercises are initially advised on a flat surface.
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recovery. The literature search, selection, conclusions, considerations 
and summary with tables and/or figures are presented in online 
supplemental file module 4.

Recommendations
Midportion and insertional Achilles tendinopathy

The recommendations in submodule 4.3 are also aimed at 
lifestyle adjustments and loading during work and sports.

Discuss the initial active treatment options. Advise patients 
with work- related Achilles tendinopathy according to the same 
principles of patient education, load management advice and 
exercise therapy as a first step. Identify and temporarily adjust 
provocative factors related to the work.

MODULE 5 LONG-TERM PROGNOSIS OF ACHILLES 
TENDINOPATHY
Scoping question
What is the prognosis of individuals with Achilles tendinopathy 
in the long term?

This scoping question includes the following three subquestions
1. What percentage of patients with Achilles tendinopathy have 

persistent symptoms for more than 1 year?
2. What percentage of patients with Achilles tendinopathy re-

turn to their original level of sport over a period of more 
than 1 year?

3. What factors affect the long- term prognosis (longer than 
1 year) in patients with Achilles tendinopathy?

Introduction
Problem
The treatment of Achilles tendinopathy is not always successful. 
Recovery can be slow and take months to years. There is insuf-
ficient knowledge about the exact prognosis. This applies both 
to the degree of symptoms and the possibility to return to a 
desired level of sports, without pain. Knowledge about the 
prognosis is important to provide realistic expectations for 
patients. Identifying prognostic factors can help to inform a 
more accurate prognosis for individual patients. In addition, 
this provides possible openings for optimising treatment. The 
literature search, selection, conclusions, considerations, and 
summary with tables and/or figures are presented in online 
supplemental file module 5.

Recommendations
Midportion Achilles tendinopathy and insertional Achilles 
tendinopathy

Inform patients with Achilles tendinopathy about the following 
long- term consequences:

The majority of patients recover, but there is a chance that 
symptoms may persist in the long term (at least up to 10 years 
with 23-37% having persistent symptoms), despite treatment.

The majority of athletes with Achilles tendinopathy return 
to sports (85%). It is unknown whether this is at original 
(performance) level and whether this can be done completely 
asymptomatically.

Inform patients about the inability to provide a long- term 
prognosis, as prognostic factors for the long term have not been 
identified.

MODULE 6 PREVENTING RECURRENCE OF ACHILLES 
TENDINOPATHY
Scoping question
How can recurrent symptoms be prevented in patients who have 
recovered from Achilles tendinopathy?

The scoping question includes the following subquestion
1. Which prevention strategies are effective in patients who 

have recovered from Achilles tendinopathy?

Introduction
Problem
After recovery from Achilles tendinopathy it is important to 
prevent recurrence. As a previous lower limb tendinopathy 
is the risk factor with the strongest evidence for developing 
Achilles tendinopathy,22 there is a likelihood of recurring symp-
toms. There is insufficient knowledge about the effectiveness of 
prevention strategies aimed at recurrent Achilles tendinopathy. 
The literature search, selection, conclusions, considerations 
and summary with tables and/or figures are presented in online 
supplemental file module 6.

Recommendations
Midportion and insertional Achilles tendinopathy

Discuss that sufficient time should be spent on active treatment 
before starting with provocative (sports) loading.

As a rule, a return to full symptom- free (sports) loading 
is only possible after a few months of active treatment at a 
minimum. A return to sports within days is associated with a 
greater likelihood of recurrence. Discuss the speed of return to 
sports with the patient and take the above- mentioned data into 
account.

Ensure a gradual build- up of the (sports) loading after 
recovery from Achilles tendinopathy or after a longer period of 
relative inactivity.

Consider continuing exercise therapy of the calf muscles after 
symptomatic recovery from Achilles tendinopathy.

CONCLUSION
Achilles tendinopathy is a common sporting injury that can 
result in reduced quality of life and is notorious for its long- 
lasting symptoms.23 The Dutch Association for Sports Medicine 
initiated this new multidisciplinary clinical guideline on Achilles 
tendinopathy. We followed the standard national comprehen-
sive multidisciplinary guideline process. Using patient focus 
group interviews and a national online survey, we identified 
current barriers for patients with Achilles tendinopathy. The 
following domains were deemed important: primary preven-
tion strategies, diagnosis, the role of imaging, effectiveness of 
non- surgical and surgical treatment options, the prognosis and 
prevention of a recurrence. Standardised scientific approaches 
were used, including a systematic search, selection of publica-
tion, data extraction, assessing risk of bias and appraising the 
certainty of evidence. This information was combined with 
other important considerations, including patient values and 
preferences, costs, acceptability of other stakeholders and feasi-
bility of implementation.

Recommendations were made based on the results of the 
evidence from the literature and the considerations. All the 
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national associations involved approved the guideline in October 
2020.

This guideline provides recommendations on primary preven-
tion, diagnosis, imaging, treatment and prevention of recur-
rence. It is essential for all involved (para)medical professionals 
who provide care for this patient group to be aware of knowl-
edge in these different domains. By translating and sharing the 
guideline, our ultimate aim is to improve healthcare for patients 
with Achilles tendinopathy across the world.

What is already known

 ► Achilles tendinopathy is a common, persisting condition that 
impacts on sports participation and quality of life.

 ► Many patients receive multiple treatments, resulting in high 
healthcare consumption.

 ► There is inconclusive evidence on risk factors, prevention, 
diagnosis, imaging, treatment and prognosis for Achilles 
tendinopathy.

What are the new findings

 ► Each module contains recommendations for clinical 
practice—the most important are:

 ► Diagnosis: establish the diagnosis ‘Achilles tendinopathy’ 
when the following four clinical diagnostic criteria are all 
present: localised symptoms, symptoms related to (sports) 
activity, localised thickening and presence of pain on 
palpation.

 ► Treatment: consider including the following three aspects in 
basic management for at least 12 weeks: patient education, 
load management and calf muscle exercise therapy.

 ► Treatment: consider additional therapies in cases of non- 
response to adequately performed basic management. Be 
cautious with using non- steroidal anti- inflammatory drugs 
and/or local corticosteroid injections. Consider surgery only if 
more than six months of basic management and additional 
therapies do not improve symptoms.
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Supplementary file VISA-A questionnaire 
 

Name:  __________________ 
Date of Birth:  __________________ 
Date of completion: __________________ 

 
IN THIS QUESTIONNAIRE, THE TERM PAIN REFERS SPECIFICALLY TO PAIN 
IN THE ACHILLES TENDON REGION 

 
 

1. For how many minutes do you have stiffness in the Achilles region on first getting 
up? 

 
 100 min 

 
 

0   1 2 3 4 5 6 7 8 9 10 
 
 
 

2. Once you are warmed up for the day, do you have pain when stretching the 
Achilles tendon fully over the edge of a step? (keeping knee straight) 

 
 

Strong 
severe 
pain 

 
 
 
 

0 1 2 3 4 5 6 7 8 9    10 

 
No 
pain 

 

 
 
 
 

3. After walking on flat ground for 30 minutes, do you have pain within the next 2 
hours? (If unable to walk on flat ground for 30 minutes because of pain, score 0 for 
this question). 

 
 

Strong 
severe 
pain 

 
 
 
 

0 1 2 3 4 5 6 7 8 9    10 

 
No 
pain 
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4. Do you have pain walking downstairs with a normal gait cycle?
 

Strong 
severe 
pain 

 
 
 
 
 

0 1 2 3 4 5 6 7 8 9    10 

 
 

 No 
pain 

 

 
  

 

 

5. Do you have pain during or immediately after doing 10 (single leg) heel raises from a 
flat surface? 

 
 

Strong 
severe 
pain 

 
 
 
 

0 1 2 3 4 5 6 7 8 9    10

 

 No 
pain 

 

 

 

6. How many single leg hops can you do without pain?                                                           
points  

                                                                                     

 

0 1 2 3 4 5 6 7 8 9 10 
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7. Are you currently undertaking sport or other physical activity? 
 

   0  Not at all 

 

4 Modified training ± modified competition 

                                                                          

7 Full training ± competition but not at same level as when 
symptoms began 

 

10 Competing at the same or higher level as when symptoms 
began 
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8. Please complete EITHER A, B or C in this question. 

 
 

o If you have no pain while undertaking Achilles tendon loading sports please 
complete Q8a only 

o If you have pain while undertaking Achilles tendon loading sports but it does 
not stop you from completing the activity, please complete Q8b only 

o If you have pain that stops you from completing Achilles tendon loading sports, 
please complete Q8c only. 

 

A. If you have no pain while undertaking Achilles tendon loading sports, for 
how long can you train/practise? 

 
NIL 1-10 min 11-20 min 21-30 min >30 min points 

      
0 7 14 21 30 

 
OR 

B. If you have some pain while undertaking Achilles tendon loading sport, but it does 
not stop you from completing your training/practice for how long can you 
train/practise? 

 
NIL 1-10 min 11-20 min 21-30 min >30 min points 

      
0 4 10 14 20 

 
OR 

C. If you have pain that stops you from completing your training/practice in 
Achilles tendon loading sport, for how long can you train/practise? 

 
NIL 1-10 min 11-20 min 21-30 min >30 min points 

      
0 2 5 7 10 

  
 

TOTAL SCORE ( /100) 
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Supplementary file Guideline process 
 
Composition of the guideline working group 

Working group 

 Dr. R.J. de Vos (chairman), sports medicine physician, department of orthopaedics and 
sports medicine, Erasmus MC, University Medical Centre, Rotterdam; Dutch Association of 
sports medicine (VSG) 

 Prof. J. Zwerver, professor of sports medicine, University Medical Center Groningen and 
sports medicine physician, Hospital Gelderse Vallei, Ede; Dutch Association of sports 
medicine (VSG) 

 Dr. D.E. Meuffels, orthopaedic surgeon, department of orthopaedics and sports medicine, 
Erasmus MC, University Medical Centre, Rotterdam; Dutch Orthopaedic Association 
(NOV) 

 F.F. Smithuis, musculoskeletal radiologist, department of radiology & nuclear medicine, 
Amsterdam UMC, Amsterdam; Dutch Association for Radiology (NVvR) 

 R.D. van Ingen, general practitioner, sub specialty musculoskeletal medicine, General 
Practice Van Ingen - Breugem, Apeldoorn; Dutch General Practitioners Association (NHG) 

 Dr. F.J. van der Giesen, physician assistant Rheumatology, Department of Rheumatology 
Leiden University Medical Center; Dutch Health Professionals in Rheumatology (NHPR) 

 E. Visser, Sports Physiotherapist/Master Manual Therapist, Sports Medicine Rotterdam; 
Royal Netherlands Society for Physiotherapy (KNGF) and Dutch Association for Sports 
Physiotherapy (NVFS) 

 
Sounding board group 

 Dutch Association for Rheumatology  

 Dutch Association of Surgery 

 Dutch Association of Rehabilitation Physicians 

 Dutch Association for Occupational and Occupational Medicine 

 Dutch Association of Podiatrists 

 Dutch Society for Sports Massage 

 Dutch Insurance Medicine Association 

 Dutch Patient Federation  

 Royal Dutch Athletics Union 
 
With the cooperation of 

 A.C. van der Vlist (coordinator guideline development), PhD candidate department of 
orthopaedics and sports medicine, Erasmus MC, University Medical Centre, Rotterdam 

 
With support from 

 Dr. A.C.J. Balemans, consultant, Knowledge Institute of the Federation of Medical 
Specialists. As of March 2019 

 Dr. M.A. Pols, senior advisor, Knowledge Institute of the Federation of Medical Specialists. 
As of March 2019 

 Dr. N. van Veen, consultant, Knowledge Institute of the Federation of Medical Specialists. 
Until March 2019 

 Dr. M. den Ouden, policy officer, Dutch Sports Medicine Association (VSG). Consultant, 
Federation of Medical Specialists, Utrecht, the Netherlands 

 
Courtesy of 

 Dr. M. Winters, physiotherapist and clinical epidemiologist, Centre for General Practice, 
Aalborg University, Denmark. 
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 Dr. A. Weir, sports doctor, department of orthopaedics and sports medicine, Erasmus MC 
University Medical Center, Rotterdam. 

 Dr. C. Ardern, senior wetenschappelijk onderzoeker, Division of Physiotherapy, Karolinska 
Institute, Zweden. 

 Prof. N.J. Welton, Professor of Population Health Sciences, University of Bristol, United 
Kingdom. 

 Dr. D.M. Caldwell, senior scientific researcher Population Health Sciences, University of 
Bristol, United Kingdom. 

 W. Bramer, biomedical information specialist, Erasmus MC, University Medical Centre, 
Rotterdam 

 
Accountability and process 
 
Methodology guideline development 
Validity 
By 2025 at the latest, the board of the Dutch Association of Sports Medicine (VSG) will 
determine whether this guideline and the individual modules are still up to date. Where necessary, 
a new working group shall be set up for the revision of the guideline or specific modules. During 
drafting, the working group assessed the maximum period at which reassessment should take 
place per module. In a number of cases, points of interest have been formulated which are 
important in a future review. The guideline’s validity could be affected if new developments lead 
to a revision. 
 
The VSG was the association that led this guideline process and is primarily responsible for 
assessing its actuality. The other scientific associations participating share the responsibility and 
inform the VSG about relevant developments in their field.  
 
Initiative 
The Dutch Association of Sports Medicine (VSG) 
 
Authorisation 
This guideline is authorised by the: Dutch Association for Sports Medicine (VSG), Dutch 
Orthopaedic Association, Dutch Association for Radiology, Royal Netherlands Society for 
Physiotherapy, Dutch Health Professionals in Rheumatology and Dutch Patient Federation. The 
Dutch General Practitioners Association granted organisational authorisation. 
 
General data 
Guideline development (project management and literature review) was supported by the 
Knowledge Institute of the Federation of Medical Specialists (www.kennisinstituut.nl) and was 
funded by the Quality Foundation of the Dutch Foundation for Medical Specialists (SKMS). 
 
In this guideline, reference is made to the previous 2007 guideline 'Chronic Achilles 
tendinopathy, in particular tendinosis, in athletes'. This old guideline is available via the VSG and 
referred to in the text as the: Previous Dutch multidisciplinary chronic Achilles tendinopathy 
guideline (2007). 
The current guideline was initially set up to be a renewal. However, the scope, methodology, 
clinical challenges and current scientific knowledge are so large that this current 2020 guideline 
can be regarded as a new guideline rather than an update. 
 
Working group composition 
A multidisciplinary working group was set up to update the 2007 guideline, consisting of 
representatives of relevant specialties involved in the care of Achilles tendinopathy. This 
guideline revision has been reassessed due to progressive understanding of this condition and 
changes in the healthcare landscape. This led to reassessment of the composition of the guideline 
working group and more invited representatives of other relevant specialties for this guideline. 
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The working group members were all mandated to participate by their professional associations. 
The working group worked for three years on the process and drafting. The working group is 
responsible for the complete text of this guideline. 
 
Conflict of interests 
The Royal Dutch Medical Association (KNMG) Code "Code for preventing improper influence 
by conflict of interest" has been followed (Royal Netherlands Academy of Arts and Sciences, 
2016). All working group members have stated orally and in writing whether they have had direct 
or indirect (financial) interests related to the subject of the guideline in the last 5 years. An 
overview of the potential conflicts of interests all working group members is shown in Table 1.  
 
Patient perspective 
In drawing up and developing this guideline, attention was paid to the patient perspective by a 
delegation from the Netherlands Patient Federation. Through this organisation, an online 
questionnaire was set out to gain more knowledge about the current care process for patients 
with Achilles tendinopathy, the aims they have and the challenges they experience. This draft 
guideline was also submitted to the Dutch Patient Federation for commentary. 
 
Implementation 
Guideline implementation and the individual modules have been taken into account at the 
various stages of development. The practicality of the recommendations was also taken into 
account. Factors have been taken into account which may promote or hinder the introduction in 
clinical practice. 
 
Method 
AGREE 
This guideline was created in accordance with the requirements set out in the Medical Specialist 
Guidelines 2.0 report of the Advisory Committee on Guideline Development of the Federation 
of Medical Specialists. This report is based on the AGREE II instrument1, which is an 
internationally widely accepted instrument. For a detailed description of the creation of an 
evidence-based guideline, we refer to the step-by-step guide Development of Clinical Practice 
Guidelines for Medical Specialists (2015) of the Knowledge Institute of the Federation of 
Medical Specialist. 
 
Analysis for challenges in practice 
During the preparatory phase, the chairman of the working group and the coordinator proposed 
key issues the guideline should address. In an Invitational conference these issues were discussed 
with the following associations: The Dutch Association for Sports Medicine, the Dutch 
Orthopaedic Society, the Dutch Association for Radiology, the Dutch General Practitioners 
Association, Dutch Health Professionals in Rheumatology, The Royal Netherlands Society for 
Physiotherapy and the Dutch Association for Sports Physiotherapy, Dutch Association of 
Podiatrists and Dutch Patient Federation.  
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Surname Main occupation Other positions Personal 
financial 
interests 

Personal 
relationships 

External research 
funding 

Intellectual 
property 

Other 
potential 
conflicts of 
interest 

Signed on Action? 

Zwerver Professor sports medicine 
UMCG/ sports medicine 
physician  SportsValley 

Educational 
activities in the 
field of 
tendinopathy 
(freelance) 

No 
conflicts 
of 
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No conflicts 
of interest 

None None Firm UTC 
Imaging paid 
for 2 visits 
to 
international 
conferences  

12-10-2018 None 
needed 

Smithuis MSK radiologist AUMC  Education in het 
AMC students, 
registrars and 
consultants  

No 
conflicts 
of 
interest 

No conflicts 
of interest 

None None None 13-11-2018 None 
needed 

Meuffels Orthopaedic surgeon and 
trauma surgeon Erasmus 
MC 

Staff member 
Rijndam 
Revalidatie 
Centrum 
Rotterdam; 
Consultant to 
Feyenoord, 
Excelsior, Sparta; 
t Scapino Ballet, 
Conny Jansen 
Danst; Chair 
Sportorthopedie 
van NOV; teacher 
Rotterdam 
Hogeschool, 
Breederoode 
Hogeschool 
 
 

No 
conflicts 
of 
interest 

No conflicts 
of interest 

No conflicts of 
interest 

No conflicts 
of interest 

No conflicts 
of interest 

22-11-2018 None 
needed 
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Rotterdam,; Owner  E. 
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Multidisciplinary 
clinic EMC, part 
of  Fit to Perform 
research project 

No 
conflicts 
of 
interest 

No conflicts 
of interest 

No conflicts of 
interest 

It is my 
opinion that 
working 
together with 
other experts 
on projects 
such as this 
will lead to an 
increased 
intellectual 
property. 
Whether this 
leads to 
conflicts of 
interest is very 
hard to decide. 
By publishing 
guidelines this 
increases ones 
profile and 
publicity. As 
far as I can 
discern this 
would not 
affect the 
future.   
 
 
 
 
 
 
 

No conflicts 
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Van 
Ingen 

General practitioner – own 
practice   

Member of 
steering 
committee GP 
training  Erasmus 
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teacher GP 
training MSK 
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Clinical questions and outcome measures 

On the basis of the discussion of the key issues, the chairman and the coordinator drew up scoping 
questions. These were discussed with the working group and a final selection of scoping questions was 
made. The scoping questions were divided into sub-modules with search questions or into sub-questions. 
For each question, the working group discussed patient important outcome measures, taking into account 
the results of the survey carried out by the Dutch Patient Federation.   

The working group then decided which outcome measures were considered primary (critical for decision-
making) or secondary. The working group also defined - where possible - for the primary outcome 
measures which differences could be considered clinically important. This clinically important difference 
can be translated as a difference that can also be identified as an important change for the patient. These 
clinically important differences were based as far as possible on existing scientific literature. 
 
Literature searching and selection 
The search strategy was conducted in several ways. There was an exploratory search for existing national 
and international guidelines and for systematic reviews. Subsequently, a specific search was based on 
published scientific studies in (multiple) electronic databases for the individual questions. Further studies 
were also sought on the basis of the references in the selected articles. This search strategy was developed 
in collaboration with a biomedical information specialist. Initially, studies with the highest level of 
evidence were sought. The working group members selected the articles found through the search based 
on pre-established selection criteria. The selected articles were used to answer the questions. The 
databases searched, the search strategy and the selection criteria used can be found in each individual 
(sub)module. 
 
Quality assessment of individual studies 
Individual studies were assessed in a systematic manner. This was done on the basis of established 
methodological quality criteria, in order to assess the risk of bias. These assessments are visible per 
individual (sub)module in the Risk of bias (ROB) tables. 
 
Literature summaries 
The relevant data from all selected articles in the individual modules are clearly displayed in the evidence 
tables. The main scientific findings are described in the summary of the literature. If the number of studies 
was sufficient and there was acceptable similarity between the studies (homogeneity), the data were also 
quantitatively summarised (meta-analysis). In addition, an attempt was made to be able to compare 
individual treatments in a network (network meta-analysis).  
 
Assessing the power of scientific evidence 
The strength of the scientific evidence was determined using the GRADE method. GRADE stands for 
'Grading Recommendations Assessment, Development and Evaluation' (see 
http://www.gradeworkinggroup.org/). 
 
GRADE distinguishes 4 degrees for the quality of the scientific evidence: high, moderate, low and very 
low (Table 2). These ratings refer to the degree of certainty that exists about the conclusion based on the 
scientific literature.2 Several GRADE classification systems have been used because prognosis-oriented 
questions are different from questions focused on treatment effectiveness. In addition, a separate 
GRADE-classification is used when applying a network meta-analysis.3 
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GRADE Definition 

High  We are very confident that the true effect lies close to that of the estimate of the effect. 
 It is highly unlikely that the conclusions will be altered if new large studies are added the 

literature analysis 

Moderate  We are moderately confident in the effect estimate; the true effect is likely to be close to 
the estimate of the effect 

 It is possible that the conclusion could change if the results of new large studies are 
added to the literature analysis. 

Low  Our confidence in the effect estimate is limited the true effect may be substantially 
different from the estimate of the effect 

 There is a real chance that the conclusion will change if the results of new large studies 
are added to the literature analysis. 

Very low  We have very little confidence in the effect estimate: the true effect is likely to be 
substantially different from the estimate of the effect 

 The conclusion of the literature analysis is uncertain 

Table 2 – GRADE classification 
 
When grading the power of scientific evidence according to the GRADE methodology, it is important to 
define limits of clinical relevance that influence final decision-making.4 Exceeding these limits may give a 
stronger reason for changing the recommendation. The limits for clinical decision-making are based on 
the minimum clinically important difference (MCID). However, clinical decision-making should always be 
assessed from a clinical perspective. For example, in the assessment of a simple and inexpensive 
intervention that has no significant disadvantages, it can be accepted that the effectiveness of the 
intervention in question is below the MCID threshold.4  
 
Formulating the conclusions 
For each relevant outcome measure, the scientific evidence is summarised in one or more conclusions. 
The classification of the evidence is incorporated in the formulation of these conclusions.  
 
Considerations (from evidence to recommendation) 
The considerations are the link between scientific evidence and the final recommendation. In this process, 
in addition to (the quality of) the scientific evidence, other important aspects are also taken into account. 
A number of important topics included in this weighting are: the values and preferences of the patient, the 
expertise of the working group members, safety, availability and health care costs. These aspects are listed 
per module and assessed under the heading 'Considerations'. 
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Formulating recommendations 
The recommendations answer the scoping question and sub-questions and are based on a combination of 
the available scientific evidence and the main considerations. The strength of the scientific evidence and 
the considerations together determine the strength of the recommendation. As a result, the strength of the 
scientific evidence alone is not decisive for the strength and direction of the recommendations. The 
strength of the recommendation is always determined by weighting of all relevant arguments. 
 
Preconditions (Organisation of care) 
The bottleneck and clinical challenges analysis and the development of the guideline have also taken the 
organisation of care into account. Aspects that are a precondition for the provision of care include: 
coordination, communication, (financial) resources, manpower and infrastructure. These preconditions 
are, where applicable, part of the considerations in a module.  
 
Commentary and authorisation phase 
The draft guideline was submitted to the relevant (scientific) associations and Dutch Patient Federation 
for commentary. In addition, the following associations and organisations were approached for comment: 
Side effects center Lareb, Healthcare Institute of the Netherlands, Independent Clinics Netherlands, the 
Dutch Federation of University Medical Centres, the Dutch Association of Hospitals, the Cooperation 
Top clinical Training Hospitals, Health Insurers Netherlands, Health Inspectorate health and youth, the 
Dutch Health Care Authority, Professional Association Nursing Nurses, Dutch Association Physicians 
and Runners world.  
The comments were collected and discussed with the working group. Following the comments, the draft 
guideline was amended and definitively adopted by the working group. The final guideline was submitted 
to the participating (scientific) associations and (patient) organisations for authorisation and authorised by 
them. 
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Supplementary file Module 1 
 
Scoping question 
Which individuals are at increased risk of developing Achilles tendinopathy and how can this be 
prevented? 
 
Literature search and selection 
Sub-question 1 (risk factors) 
In order to answer sub-question 1, a systematic literature search was carried out using the 
following question:  
Which modifiable and non-modifiable factors in individuals without complaints are associated 
with the onset of Achilles tendinopathy?  

 
The following PICO (population/patient, intervention, outcome and comparison) was drawn up 
to answer this question: 
 
P:  Individuals without complaints of Achilles tendinopathy; 
I:  Presence of modifiable and non-modifiable factors; 
C:  Absence of modifiable and non-modifiable factors; 
O:  Development of Achilles tendinopathy. 
 
Relevant outcome measures 
The primary outcome for this sub-question is the onset of symptomatic Achilles tendinopathy. 
This means that there must be local symptoms in the Achilles tendon in association with tendon-
loading activities. This means that the Achilles tendon is less able to tolerate loading or that the 
complaints affect performance (during sport and/or work). This clinical outcome measure may 
have been diagnosed by a healthcare provider or be self-reported. The working group stressed 
that the presence of an abnormal Achilles tendon on imaging without the presence of complaints 
is not a relevant outcome measure for this sub-question. 
 
The working group considered an odds ratio of 2.0 or higher to be a clinically important 
difference for the onset of Achilles tendinopathy. However, since there is no scientific literature 
on which this threshold can be based, the individual determinants that influence the risk will be 
discussed in the considerations on the degree of clinical importance. 
 
Literature search and selection  
For sub-question 1, a systematic review of biomedical risk factors for Achilles tendinopathy was 
completed at the start of the guideline development.1 A search strategy had already been drawn 
up on 12th February 2018 with the help of an information specialist (Table 1.1). This search 
strategy was repeated on 10th January 2019 for the development of this module. 
 
The working group considered that results from imaging techniques are also relevant for 
investigating risk factors. For this reason, an exploratory search was carried out for systematic 
reviews and guidelines regarding abnormalities on imaging as a risk factor for the onset of 
Achilles tendinopathy. In addition, on 10th January 2019, a second search strategy was added, 
which focused on retrospective examinations and parameters based on X-ray examinations and 
MRI examinations as risk factors for Achilles tendinopathy (Table 1.2). In total, 2 different 
searches were carried out to answer sub-question 1.  
 
The studies were selected for both biomedical risk factors and also imaging parameters as risk 
factors based on the selection criteria below: 
Inclusion criteria: 

 The study examined a potential risk factor in relation to Achilles tendinopathy with 
statistical analysis of the data. 
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 It was a clinical risk factor. This means that the risk factor can be measured in a clinical 
setting (e.g. a clinical practice or at a sports club) and that it is not invasive (such as a 
biopsy). Imaging techniques that are available in daily practice were also included.  

 The diagnosis of Achilles tendinopathy is based on clinical findings (local pain and 
reduced load bearing capacity). 

 The study was retrospective or prospective cohort study design. 
 
Exclusion criteria: 

 The study did not use an adequate control group (e.g. the contralateral Achilles tendon). 

 Preclinical studies 
 
In addition, the presence of existing guidelines was sought for the answer to sub-question 1. The 
Previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) was consulted. 
In addition, the (inter)national guideline databases of the Dutch General Practitioners 
Association (NHG), National Institute for Health and Care Excellence (NICE), National 
Guidelines Clearinghouse (NGC) and Guidelines International Network (G-I-N) were searched. 
 
Results 
The systematic search for biomedical risk factors for sub-question 1 (risk factors) yielded a total 
of 3544 references after removal of duplications. All references found were reviewed based on 
title and abstract. After this preselection, the full text of 113 articles was reviewed. A total of 104 
of these articles were excluded. A flowchart (Figure 1.1) is attached, containing the reasons for 
exclusion. In the end, 9 studies met the criteria and were included in the literature analysis for 
biomedical risk factors.  
 
A recent systematic review was found for the answer to sub-question 1, focusing on parameters 
on imaging as a risk factor.2 In this systematic review, the authors included prospective studies 
that described the predictive value of ultrasound parameters of the Achilles tendon (both 
insertional and midportion). This systematic review does not include retrospective cohort studies 
and not all conventional imaging techniques were included (X-ray examinations and MRI 
examinations are not included). 
 
Eight of the 17 included studies from the systematic review2 were selected by the working group 
based on the criteria for this guideline. Through the additional search strategy, 657 references 
were found, and these were assessed by title and abstract. After this preselection, the full text of 
12 articles was reviewed. Potentially relevant reviews were screened for references. A total of 4 
additional articles were included from the additional search strategy. Thus, 12 articles (8 from the 
recent systematic review and 4 from the additional search strategy) are included in the final 
analysis (Figure 1.1) for answering the question of whether parameters on imaging are risk factors 
for Achilles tendinopathy. 
 
In the previous multidisciplinary guideline on chronic Achilles tendinopathy (VSG, 2007) no 
systematic search was carried out to answer the sub-question on risk factors for Achilles 
tendinopathy. A number of recommendations were made based upon 13 studies with limited 
methodological quality. Of these studies, 8 were found to be unsuitable to use for answering this 
question because of the research design (2 cross-sectional studies and 6 case-series or case-
reports). The other 5 studies concerned (systematic) reviews, with the reference list being 
screened for relevant publications. No additional articles are included to answer this question. 
The Guideline of the Orthopaedic Section of the American Physical Therapy Association 
described risk factors.3 NHG, NICE, NGC and G-I-N databases did not identify existing 
guidelines on Achilles tendinopathy risk factors. 
 
Sub-question 2 (primary prevention) 
For the answer to sub-question 2, a systematic literature analysis was carried out with the 
following question:  

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
3 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

Which primary prevention strategy is effective for preventing Achilles tendinopathy in individuals 
without complaints?  
 
The following PICO was drawn up to answer this question: 
 
P:  Individuals without complaints of Achilles tendinopathy; 
I:  Implementation of a primary preventive intervention programme; 
C:  Not performing a primary preventive intervention programme; 
O:  Development of Achilles tendinopathy. 
 
Relevant outcome measures 
The primary outcome for this sub-question is the onset of Achilles tendinopathy. The outcome 
measure may have been self-reported or diagnosed by a healthcare provider. Abnormalities on 
imaging are not a relevant outcome measure for this sub-question. 
 
The working group considers a 'number needed to prevent' (NNP) of 25 or less to be a clinically 
relevant preventive effect for the onset of Achilles tendinopathy. This would mean, for example, 
that the implementation of a preventive intervention in a group of athletes (e.g. a football team 
with n=25) should prevent at least 1 case of Achilles tendinopathy. This number has also been 
found to be clinically important in research into an exercise based preventive intervention for 
hamstring injuries.4 However, since there is no scientific literature on which this can be based for 
Achilles tendinopathy and there are multiple factors that determine the NNP, the extent of the 
effect of the individual interventions will be discussed in the considerations on the degree of 
clinical importance. 
 
Literature search and selection 
In preparation for the development of the sub-question 2, a recently published systematic review 
of sufficient methodological quality was found.5 With the support of an information specialist, a 
search strategy was developed on 10th January 2019 to identify recently published articles on 
primary prevention effectiveness (Table 1.3) that appeared after the last review of the systematic 
review (February 2015). Of the articles found, the title and the abstract were screened based upon 
the criteria below.  
 
Inclusion criteria: 

 The study examines a primary prevention strategy for Achilles tendinopathy. 

 The diagnosis of Achilles tendinopathy is based on clinical findings (local pain and 
reduced load bearing capacity). 

 The study had a randomised study design. 
 
Exclusion criteria: 

 The study did not use an adequate control group (e.g. the contralateral Achilles tendon). 

 The design was a cohort study or comparison in which no randomisation has been 
applied. 

 The design was a preclinical study. 
 
In response to sub-question 2, the presence of existing national and international guidelines was 
also checked: the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline 
(2007), Guideline Databases of the NHG, NICE, NGC and G-I-N. Existing systematic reviews 
were also been sought for. 
 
Results 
A recent systematic review described and analysed the primary prevention of Achilles 
tendinopathy and patellar tendinopathy.5 From this systematic review, 5 articles could be 
included for answering sub-question 2. 
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A total of 218 references were found in the systematic search strategy for articles published after 
the publication of this recent systematic review, and the titles and abstracts were screened. After 
this preselection, the full text of 12 articles was reviewed. Eventually, 2 additional articles could 
be added. A flowchart of the selection process is shown in Figure 1.2. A total of 7 studies were 
included for the answer to sub-question 2, focusing on primary prevention.  
 
The previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) did not 
describe the subject of primary prevention. The Guideline of the Orthopaedic Section of the 
American Physical Therapy Association described preventive interventions.3 The databases of the 
NHG, NICE, NGC and G-I-N did not contain existing guidelines in the field of primary 
prevention for Achilles tendinopathy. 
 
Literature Summary 
Sub-question 1 (risk factors) 
Description of the studies 
A total of 21 studies were included for the answer to this sub-question (19 prospective cohort 
studies and 2 retrospective cohort studies). The characteristics and main results of these studies 
can be found in Table 1.4. The majority of studies (15/21 studies) did not specify the location of 
the complaints (midportion or insertional). 
The population size varied between 18 and 80,106 participants (median 86) with the number of 
patients developing Achilles tendinopathy (number of events) ranging between 0 and 450 events 
(median 10). The mean age was between 18 and 59 years (median 24). The relatively young age of 
the patients can be explained by the populations studied (military personnel in 5 studies, students 
in 1 study and professional athletes in 10 studies). The percentage of male participants was higher 
in 15 studies, compared to 6 studies in which the percentage of female participants was higher 
(median percentage of male participants 78%). The data for the above mentioned characteristics 
were not presented in 3 studies. The follow-up period for prospective cohort studies ranged 
between 1.5 and 156 weeks (median 46 weeks). A total of 45 determinants were studied as 
possible risk factor for developing Achilles tendinopathy.  
 
The risk of bias (ROB) assessment was done with a standardised tool consisting of 10 items 
described in the recent systematic review.1 As a result, some of the studies had already been 
assessed for quality and these studies were all at high risk of bias. The additional articles focusing 
on risk factors for imaging were similarly assessed and these studies were also found to have a 
high risk of bias. For the detailed results of the ROB assessment, see Table 1.5. In order to 
determine the quality of the evidence, GRADE assessment was carried out. 
 
Results 
The results are shown for the onset of Achilles tendinopathy as the only and primary outcome 
measure for sub-question 1. A division was made into non-modifiable and modifiable risk 
factors. The risk factors are divided into patient characteristics (including lifestyle), biomechanical 
factors, pre-existent diseases, medication use, training-related factors and imaging parameters. 
Table 1.6 presents an overview of the risk factors, the direction of the associations with the 
primary outcome measure and the level of evidence of the included studies. Due to the 
heterogeneity of the data, it was not possible to pool the different outcomes, so it was chosen to 
perform a 'best-evidence synthesis'.6 Based on the GRADE-assessment and the best-evidence 
synthesis of the individual studies, a level of evidence for each potential risk factor was 
determined. 
 
Non-modifiable factors 
 
Patient characteristics 
 
Age 
There is no association between age and the onset of Achilles tendinopathy (very low quality 
evidence). In the largest cohort with 80,106 participants in which 450 events (0.6% of the total 
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population) occurred, participants with a year of birth of 1980 or later (age approximately ≤ 30 
years) had an odds ratio of 0.62 (95% CI: 0.38 to 1.00) for developing Achilles tendinopathy 
compared to a birth year before 1960 (age approximately ≥ 50 years).7 This study also shows a 
not-significantly lower risk of a birth year between 1960 and 1969 and 1970 and 1979, with a 
dose-response relationship. Three smaller cohort studies found no link between age and 
developing Achilles tendinopathy.8-10 Hirschmuller et al.9 investigated this in 634 long distance 
runners (29 events; 4.6%) with a mean of 41 years and Van Ginckel et al.10 investigated129 
novice runners (10 events; 7.8%) with a mean age of 39 years. Barge-Caballero et al.8 investigated 
this outcome measure in a population that had undergone a heart transplant and was prescribed 
fluoroquinolones (14 events in 149 participants; 9.4%). As a result, this study examined a 
relatively older (59 years on average) and very specific population. 
 
Sex 
There is no association between sex and the onset of Achilles tendinopathy (very low quality 
evidence). A study conducted by Wezenbeek et al.11 in a relatively young population of 18 years 
old reported that the hazard ratio for women for developing Achilles tendinopathy was 2.82 
(95% CI: 1.16 to 6.87). In this study, there were 27 events in 300 participants (9.0%). Three other 
studies showed no association between sex and the development of Achilles tendinopathy.7-9 
Hirschmuller et al.9 and Owens et al.7 demonstrated this with data from large cohort studies (634 
and 80,106 participants respectively; 29 and 450 events; 4.6% and 0.6%). Barge-Caballero et al.8 
only investigated this factor in a population that had undergone a heart transplant and was 
prescribed fluoroquinolones.  
 
Ethnicity 
There is no association between ethnicity and the onset of Achilles tendinopathy (very low 
quality evidence). Owens et al.7 found no difference in incidence of Achilles tendinopathy 
between non-Hispanic participants (Americans without European backgrounds) with a white 
skin colour, non-Hispanic participants with dark skin colour and other ethnicities. 
 
Height 
There is no association between body length and the onset of Achilles tendinopathy (very low 
quality evidence). A study conducted by Wezenbeek et al.11 in a relatively young population of 18 
years old found that patients who developed Achilles tendinopathy were on average 3 cm taller 
than those who had not developed symptoms. With a standard deviation of 8 cm reported in this 
study, it is unlikely that this is a clinically important risk factor for the onset of Achilles 
tendinopathy. In addition, in 4 other studies there was no association between height and the 
development of Achilles tendinopathy.9 10 12 13 
 
Leg dominance  
Achilles tendinopathy does not occur more often in the dominant leg than on the non-dominant 
leg (very low quality evidence). Wezenbeek et al.11 assessed adolescent students to see whether 
symptoms developed more often on the dominant leg than on the non-dominant leg. This was 
found to be not the case in this cohort. 
 
Past history of lower limb tendinopathy  
A previous tendinopathy of the lower limb is associated with Achilles tendinopathy (low quality 
evidence). All 3 studies that examined this outcome measure show an increased risk of 
developing Achilles tendinopathy symptoms in presence of previous lower limb tendinopathy.7 9 

14 Owens et al.7 showed an odds ratio (adjusted for baseline characteristics) in a military 
population of 3.87 (95% CI: 3.16 to 4.75) for those with previous lower limb tendinopathy 
compared to those without. A similar odds ratio was found in the study by Hirschmuller et al.9 
among long-distance runners. This study found an odds ratio of 3.8 (95% CI: 1.7 to 8.5). The 
most recent study on this topic by Docking et al.14 also showed a similar increased risk in 
professional Australian football players with a relative risk of 3.0 (95% CI: 1.8 to 4.8) (Docking, 
2019). In this study, 163 tendons were assessed, with 30 events occurring (18.4%). The increased 
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risk of Achilles tendinopathy was independent of the side (index or contralateral) of the previous 
tendinopathy in all studies. 
 
Biomechanical factors 
 
Characteristics of the knee measured with physical examination tests 
There is no association between the intercondylar distance of tibia and the onset of Achilles 
tendinopathy (very low quality evidence). Milgrom et al.13 described that this parameter, 
measured with physical examination, did not provide an increased or reduced risk of Achilles 
tendinopathy in a population of 1405 soldiers in training. During the study, 95 events occurred 
(6.8%). It is unclear how this test was exactly performed in this study.  
 
Pre-existent diseases 
 
Kidney function disorders 
Kidney function disorders (creatinine clearance < 60 ml/min) are associated with the onset of 
Achilles tendinopathy (very low quality evidence). Barge-Caballero et al.8 investigated this in a 
population that had undergone a heart transplantation and had been prescribed fluoroquinolones. 
A creatinine clearance of < 60 ml/min in this study gave an odds ratio of 6.14 (95%CI: 1.23 to 
30.64) compared to a creatinine clearance of ≥ 60 ml/min. Importantly, this was a very specific 
population in which there are likely to be many co-morbidities and treatments that may play a 
role in the onset of Achilles tendinopathy. Therefore, these results cannot be extrapolated to the 
general population. 
 
Modifiable factors 
 
Patient characteristics 
 
Body Mass Index (BMI) and weight 
There is no association between BMI or weight and the onset of Achilles tendinopathy (very low 
quality evidence). The largest cohort study that evaluated BMI as a risk factor for the onset of 
Achilles tendinopathy, described that in the case of overweight (BMI ≥ 25) there was an odds 
ratio of 1.29 (95% CI:1.04 to 1.59) and in obesity (BMI ≥ 30) an odds ratio of 1.59 (95% CI:1.16 
to 2.17).7 Six smaller studies showed no link between BMI and the onset of Achilles 
tendinopathy.9-13 15 Importantly, only in the studies of Hirschmuller et al.9 and Van Ginckel et 
al.10, adult populations with a mean age of 39 and 41 years old respectively were studied. In the 
other studies, adolescent populations were studied with a mean age ranging from 18 to 20 years, 
in which the number of events was lower. For body weight as a risk factor for Achilles 
tendinopathy, no significant associations were found in 5 studies.9-13 Once again, adolescent 
populations were studied for the investigation of this risk factor. One study reported that lower 
body weight (64.4 versus 61.0 kg, p=0.015) was a risk factor for developing Achilles 
tendinopathy.11 However, this did not represent a clinically important difference. 
 
Alcohol consumption 
Average alcohol consumption is associated with the onset of Achilles tendinopathy (very low 
quality evidence). Owens et al.7 reported in a population of military personnel that 7 to 13 units 
per week for men and 4 to 6 units per week for women was associated with Achilles 
tendinopathy with an odds rate of 1.33 (95% CI: 1.00 to 1.76) when compared to non-drinkers. 
There was no dose-response relationship in this study, because the risk did not increase further at 
>13 units for men and at >6 units for women.  
 
Smoking 
There is no association between smoking and the onset of Achilles tendinopathy (very low 
quality evidence). Owens et al.7 found no difference among military personnel between non-
smokers, previous smoking or current smokers and the risk of developing Achilles tendinopathy.  
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Biomechanical factors 
 
Footwear 
There is no association between the type of footwear and the onset of Achilles tendinopathy 
(very low quality evidence). Milgrom et al.13 investigated in military training whether onset of 
Achilles tendinopathy is more common when performed on basketball shoes or on lightweight 
military boots. This was found to be not the case in this young population with mean age of 19 
years. 
 
Foot characteristics assessed using physical examination tests 
There is no association between static hindfoot inversion or eversion, static position of the 
medial arch, a pronated foot and the height of the medial arch during dynamic analysis and the 
onset of Achilles tendinopathy (very low quality evidence). Kaufman et al.16 concluded that static 
hindfoot inversion or eversion, the static position of the medial arch, the dynamic height of the 
medial arch were not associated with the onset of Achilles tendinopathy in 449 soldiers in 
training. This study involved 30 events (6.7%). Milgrom et al.13 investigated the relationship 
between static examination of the medial arch and the development of Achilles tendinopathy in 
military training; no relationship was demonstrated. A third study assessed the relationship 
between a static pronated foot position and the development of Achilles tendinopathy in 
students, and no relationship was shown.11 These determinants have only been studied in an 
adolescent population.  
 
Ankle characteristics assessed using physical examination tests  
There is conflicting evidence that a reduced 'non-weight-bearing' ankle dorsiflexion angle both 
with the knee extended and flexed is associated with the development of Achilles tendinopathy 
(very low quality evidence). Kaufman et al.16 found that during military training limited ankle 
dorsiflexion with an extended knee (<11.5°) gave a relative risk of developing Achilles 
tendinopathy of 3.57 (95% CI: 1.01 to 12.68) compared to normal dorsiflexion angles (11.5 to 
15.0°). Mahieu et al.12 also included soldiers in training (10 events in 69 participants; 14.5%), but 
did not find an association between the ankle dorsiflexion angle and the onset of Achilles 
tendinopathy. Rabin et al.15 studied 70 soldiers in training (5 events; 7.1%) with measurement of 
the 'non-weight-bearing' dorsiflexion test of the ankle with the knee flexed. Per degree increase in 
dorsiflexion, the odds ratio changed by 0.77 (95% CI: 0.59 to 0.94) for the onset of Achilles 
tendinopathy. This means that a larger ankle dorsiflexion angle lowers the risk of the onset of 
Achilles tendinopathy. Conversely, it can therefore be argued that a limited dorsiflexion therefore 
increases the risk for developing Achilles tendinopathy. Both the studies of Kaufman et al.16 and 
Mahieu et al.12 show no association between the ankle dorsiflexion angle with the knee flexed and 
the onset of Achilles tendinopathy.  
 
Calf muscle strength  
A higher isokinetic strength of the calf muscles is associated with a lower risk of Achilles 
tendinopathy (very low quality evidence). Mahieu et al.12 described that adolescent soldiers in 
training with a lower isokinetic calf strength had a higher risk of developing Achilles 
tendinopathy during follow-up (68 vs 86 Nm, p<0.05). Using a Receiver Operating Characteristic 
(ROC) analysis, the authors determined that a cut off value for isokinetic calf strength of 50 Nm 
gave 85% sensitivity and 4.5% specificity. They therefore consider a value below 50 Nm as a risk 
factor for Achilles tendinopathy. In this study no association was found between the explosive 
muscle strength of the m. gastrocnemius and m. soleus (measured by the 'standing broad jump' 
test) and the onset of Achilles tendinopathy. 
 
Hip characteristics assessed using physical examination tests  
There is no association between the external rotation of the hip and the onset of Achilles 
tendinopathy (very low quality evidence). Milgrom et al.13 reported that this value, measured on 
physical examination, did not result in an increased or reduced risk of Achilles tendinopathy in a 
population of soldiers in training. It is unclear how this test was exactly performed in this study. 
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Gait analysis 
An abnormal gait pattern with a (1) decreased forward progression of the centre of mass during 
the propulsion phase or an (2) increased lateral foot roll-over during the full contact phase is 
associated with the onset of Achilles tendinopathy (very low quality evidence). In the study of 
van Ginckel et al.10, novice adult runners were analysed using a gait analysis during running on a 
treadmill before starting a training programme. This showed that a greater displacement of the 
centre of mass during the propulsion phase has a protective effect on the onset of Achilles 
tendinopathy (OR 0.92 per mm, 95% CI: 0.86 to 0.98). In addition, the ratio was calculated to 
assess the roll-over of the foot by the following formula: (force under metatarsal I-force under 
metatarsal V)/sum of forces under all metatarsals. A negative value means a more lateral roll-
over of the foot and a positive value a more medial roll-over. The participants who developed 
Achilles tendinopathy were found to have a more lateral roll-over of the foot during the full 
contact phase (-0.27 versus -0.17, p=0.009) (Van Ginckel, 2009). It is unknown whether these 
values fall within the measurement error. In addition, the number of events is low, especially if 
this is related to the number of factors analysed in this study. 
 
Medication 
 
Fluoroquinolones 
The use of ofloxacin (fluoroquinolone antibiotic) is associated with the onset of Achilles 
tendinopathy (very low quality evidence). This was investigated in one study by van der Linden et 
al.17, where patients taking different types of fluoroquinolones were compared to a group who 
had been prescribed antibiotics from another class (amoxicillin, trimethoprim, cotrimoxazole or 
nitrofurantoin). A total of 10,800 patients participated, with only 8 events occurring (0.07%). 
When using ofloxacin, an odds ratio of 10.1 (95% CI: 2.2 to 46.0) was found. This association 
was not demonstrated in the use of ciprofloxacin, norfloxacin and fluoroquinolones as a group. 
Barge-Caballero's et al.8 evaluated the use of levofloxacin as a risk factor for the onset of Achilles 
tendinopathy in patients wo had undergone a heart transplantation. No association was shown in 
this particular group. In addition, there is a very low level evidence that an increased time 
between heart transplantation and starting fluoroquinolones is associated with the onset of 
Achilles tendinopathy. The risk of Achilles tendinopathy in this particular population increased 
each year that fluoroquinolones treatment was started later with an odds ratio of 1.39 (95% CI: 
1.11 to 1.74). So the later the fluoroquinolone treatment was initiated after the heart 
transplantation, the higher the risk of developing Achilles tendinopathy. These outcomes cannot 
be extrapolated to the general population. 
 
Corticosteroids 
There is no association between the daily dose of prednisone and the onset of Achilles 
tendinopathy (very low quality evidence). Barge-Caballero et al.8 investigated this in a population 
that had undergone a heart transplantation and had been prescribed long-term prednisone for the 
prevention of graft rejection. The total duration of the prednisone was not described. No 
association was found between the daily prescribed amount of prednisone and the onset of 
Achilles tendinopathy in this particular population (9.0 versus 10.0 mg per day). 
 
Training-related factors 
 
Number of training hours 
There is no association between the number of training hours and the onset of Achilles 
tendinopathy (very low quality evidence). Wezenbeek et al.11 showed this in a population of 
students with a mean age of 18 years. Hirschmuller et al.9 investigated this association in a 
population of long-distance runners (mean age 41 years). This study also found no association 
between the number of training hours and the onset of Achilles tendinopathy. It should be 
stressed that this risk factor has been measured at one point in time, so it does not reflect a 
change in training hours. 
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Level of physical activity and performance 
There is no association between the level of physical activity and performance and the onset of 
Achilles tendinopathy (very low quality evidence). This is based on 3 studies that found no 
association between activity level and the onset of Achilles tendinopathy.10 12 13 Mahieu et al.12 
included an adolescent population of military personnel in training and found that the activity 
index (intensity multiplied by duration of the training) did not differ between participants who 
developed Achilles tendinopathy and those who did not. The same method was used by Van 
Ginckel et al.10 in a population of runners (mean age 39 years) and where no association was 
found between activity level and the onset of Achilles tendinopathy. Milgrom et al.13 included an 
adolescent population of soldiers in training and showed that the results of a 2-km running test 
and the maximum number of pull-ups and sit-ups were not a risk factor for the onset of Achilles 
tendinopathy. These studies investigated the level of activity at one point in time and no studies 
have been carried out on changes in activity level as a risk factor.  
 
Training season 
Physical training in the winter season is associated with the onset of Achilles tendinopathy (very 
low quality evidence). Milgrom et al.13 investigated this by comparing soldiers in training who 
followed their 14-week basic training in winter or summer. The incidence of Achilles 
tendinopathy was 9.5% in the winter period versus 3.6% in the summer period (p=0.001). It is 
not clear which seasonal factor may influence this. Hypothetically, this difference can be caused 
by, for example, a lower temperature or by harder ground during the training sessions. These 
factors are not mentioned in the particular study. 
 
Imaging 
 
Ultrasound thickness of the Achilles tendon 
There is conflicting evidence that Achilles tendon thickness on ultrasound is associated with the 
development of Achilles tendinopathy. Five studies showed that a greater antero-posterior 
tendon diameter inferred a higher risk of developing Achilles tendinopathy, compared to 6 
studies that showed no association. Most studies did not distinguish between midportion and 
insertional Achilles tendinopathy, except the study of Wezenbeek et al.11 which clearly described 
that it was on midportion Achilles tendinopathy. Fredberg et al.18 included 54 professional male 
footballers between the age of 18 and 35 years. They measured the presence of fusiform 
thickening on ultrasound before the start of the season (6 events in 96 screened tendons; 6.3%). 
The risk of developing symptoms of the Achilles tendon during the season (total 46 weeks) was 
higher with baseline ultrasound abnormalities; 45% of players with fusiform thickening 
developed symptoms during the season, while only 1.2% of players without fusiform thickening 
developed symptoms (p<0.05). In a similar study by Fredberg et al.19, 122 professional male 
footballers with a mean age of 25 years were included. The presence of a fusiform thickening on 
ultrasound before the start of the season resulted in a relative risk of 2.8 for developing 
symptoms localised to the Achilles tendon during the following season (95% CI: 1.6 to 4.9). In 
this study, 39 events occurred in 244 screened tendons (16.0%). Jhingan et al.20 studied male 
footballers (mean age 23 years). There were 6 events in 36 screened tendons. This study showed 
that tendons that became symptomatic during the 12 months follow-up were significantly thicker 
on baseline as measured with ultrasound (median 0.53 cm versus 0.48 cm, p=0.041). Ooi et al.21 
examined 42 male rugby players (mean age 22.5 years; 6 events; 14.3%). This study showed that 
tendons that became symptomatic during the season (duration 39 weeks) were significantly 
thicker on baseline ultrasound examination compared to players who did not develop symptoms 
(0.57±0.05 cm vs 0.50±0.03 cm, p<0.001). The last study in which a positive association was 
found was conducted in an adult population (mean age 41 years) of 634 long-distance runners.9 
This study showed that tendons that became symptomatic during the following year were 
significantly more likely to show fusiform thickening on ultrasound examination (48% vs 14%, 
p<0 .001).  
Of the studies that showed no association, two were conducted in 18 and 163 professional male 
footballers aged on average 24 years (3 and 30 events, respectively; 16.7% and 18.4%). The other 
studies were carried out on 22 cross country runners aged 19 years (0 events; 0%), 37 
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professional fencers aged 27 years (1 event; 2.7%), 79 ballet dancers and dancers aged 27 years (7 
events; 8.9%) and 300 students aged 18 years (27 events; 9.0%). The follow-up duration for these 
studies ranged between 22 and 156 weeks (in two studies the follow-up duration was not 
reported).11 14 22-25  
 
Ultrasound Doppler flow 
There is no association between intratendinous and peritendinous ultrasound Doppler flow and 
the onset of Achilles tendinopathy (very low quality evidence). Only 1 study showed a positive 
association, compared to 7 that showed no association. The only study that showed a positive 
association was conducted by Hirschmuller et al.9 in 634 long distance runners (mean age 41 
years) (29 events in 634 participants; 4.5%). In this study, the presence of Doppler flow at 
baseline resulted in an odds ratio of 6.9 (95% CI: 2.6 to 18.8) for the development of Achilles 
tendinopathy in the following year. Of the studies that showed no association, 2 were conducted 
in 22 and 21 runners respectively, aged 19 and 37 years on average (0 events in 22 participants, 
and 4 events in 21 participants; 19.1%, respectively), 1 in 18 professional male footballers (mean 
age 23 years, 6 events in 36 screened tendons; 16.7%), 1 in 42 professional male rugby players 
aged 23 years (6 events in 42 participants), 1 in 37 professional fencers (mean age 27 years, 1 
event in 74 screened tendons; 1.4%), 1 in 86 semi-professional badminton players aged 22 years 
(20 events in 172 screened tendons; 11.6%) and 1 in 79 professional ballet dancers and dancers 
averaging 27 years old (7 events in 158 screened tendons; 4.4%). The follow-up duration for 
these studies ranged between 1.5 and 166 weeks (in 1 study the follow-up duration was not 
reported).20-22 24-27 In 4 studies, only intratendinous Doppler flow was assessed, in 1 study both 
intratendinous and peritendinous Doppler flow was assessed and in 3 studies the location of the 
Doppler flow was not specified. Seven studies used a semi-quantitative scale to assess the 
Doppler flow, and 1 study did not specify how the Doppler flow was graded. The location and 
grading of Doppler flow was no different in the study of Hirschmuller et al.9 compared to the 3 
studies that found no association between intratendinous Doppler flow and the onset of Achilles 
tendinopathy. The 4 other studies that did not show an association did not specify where the 
Doppler flow was located (3 studies) or also assessed peritendinous Doppler flow (one study). 
Even if these studies are not included in the best-evidence synthesis, there would still be a very 
low quality evidence that there is no association between Doppler flow and the onset of Achilles 
tendinopathy. 
 
Presence of hypoechoic regions on ultrasound  
There is conflicting evidence whether hypoechoic areas on ultrasound are associated with the 
onset of Achilles tendinopathy. Two studies showed a positive association, compared to 5 studies 
that showed no association. Comin et al.22 included 79 professional ballet dancers and dancers 
(mean age 27 years). This study showed that the presence of moderate to severe hypoechoic 
regions on ultrasound at baseline was present in 42.8% of Achilles tendons of the participants 
who developed symptoms over the following 2 years (n=7) versus 10.6% (n=16) of the tendons 
of the participants who did not develop symptoms (p=0.038). The other study that showed a 
positive association was conducted by Hirschmuller et al.9 in 634 long distance runners with a 
mean age of 41 years. It found that baseline hypoechoic areas were more common in participants 
who developed symptoms of midportion Achilles tendinopathy the following year (38% in 
symptoms of midportion Achilles tendinopathy compared to 12% in asymptomatic runners, 
p<0.001). Of the studies that showed no association, 2 were conducted in 22 and 21 runners 
(mean age 19 and 37 years), 1 in 18 professional male footballers (mean age 23 years), 1 in 42 
professional male rugby players (mean age 23 years) and 1 in 37 professional fencers (mean age 
27 years) (Giombini, 2013; Hagan, 2018; Jhingan, 2011; Ewe, 2015; Ewe, 2016).20 21 24 25 27 
 
Achilles tendon cross-sectional surface area on ultrasound  
There is a very low quality evidence that a larger ultrasound cross-sectional surface area is 
associated with the onset of Achilles tendinopathy. Ooi et al.21 examined this potential risk factor 
in 42 male rugby players (mean age 22.5 years). This study demonstrated that tendons that 
became symptomatic during the season (duration 39 weeks) had a significantly larger Achilles 
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tendon cross-sectional area on ultrasound examination at baseline compared to players without 
complaints (0.67±0.07 cm2 versus 0.57±0.06 cm2, p<0.001).  
 
Partial ruptures of the Achilles tendon on ultrasound 
There is conflicting evidence whether ultrasound-detected partial ruptures are associated with the 
onset of Achilles tendinopathy. Ooi et al.21 examined a population of 42 male rugby players 
(mean age 23 years) for the presence of partial ruptures of the Achilles tendon (defined as 
intratendinous delaminations observed during ultrasound). Partial ruptures were present in 50% 
of the Achilles tendons of the participants who developed symptoms over the following 2 years 
(n=6), compared to 11% of the tendons of the participants who did not develop symptoms 
(n=36). A significant association was reported (p=0.048). Comin et al.22 found no association 
among 79 professional ballet dancers and dancers (mean age 27 years). This study found that 
partial ruptures were not observed in the participants who developed symptoms over the 
following 2 years (n=7), but in 7.3% (n=11) of the participants who did not develop symptoms 
(n=151). 
 
Ultrasound tendon structure 
There is no association between the ultrasound tendon structure and the onset of Achilles 
tendinopathy (very low quality evidence). Hagan et al.25 investigated this in 22 cross country 
runners (mean age 19 years), measuring the tendon structure at baseline using a qualitative 
assessment of the organisation of the tendon structure. At baseline, there was a normal 
ultrasound tendon structure in all runners. None of the runners developed Achilles tendinopathy 
during follow up, which meant that no association could be described (exact follow-up duration 
not mentioned). 
 
Intratendinous calcifications on ultrasound 
There is no association between the presence of intratendineous calcifications on ultrasound 
examination and the onset of Achilles tendinopathy (very low quality evidence). Comin et al.22 
found among 79 professional ballet dancers and dancers (mean age 27 years) that calcifications 
did not occur in any of the participants who developed symptoms in the following 2 years (n=7), 
but in 2% of the tendons (n=3) of the participants who did not develop symptoms (n=151).  
 
Ultrasound abnormalities of the peritendineum  
There is no association between ultrasound blurring of the peritendineum and the onset of 
Achilles tendinopathy (very low quality evidence). Jhingan et al.20 investigated this in 18 
professional male footballers with a mean age of 23 years, where no association was found. The 
incidence of blurring of the peritendineum at baseline among football players who developed 
Achilles tendinopathy complaints the following year was not reported.  
 
The quality of the evidence 
The quality of the evidence is reported for each individual factor and is based in all cases on 
results from cohort studies. Therefore, the quality starts at low level for the GRADE assessment. 
The quality per factor is shown in Table 1.7. The level was not increased during the GRADE 
process for any of the determinants, instead this level was further reduced for the majority of the 
determinants. This has been done for a number of reasons. In most studies, a small number of 
participants developed Achilles tendinopathy (for 26 determinants, the total number of events 
was < 20). Only very strong associations can be demonstrated with this low power and medium 
to weak associations cannot be detected.28 A number of determinants were studied primarily in a 
young adolescent population (7 determinants). A number of determinants were only studied in a 
very specific patient population (patients undergoing heart transplant; 2 factors).  
 
Sub-question 2 (primary prevention) 
Description of studies 
A total of 7 randomised trials (RCTs) were included to answer this sub-question. The 
characteristics and main results of these studies can be found in Table 1.8. Most of the studies (6) 
did not specify the location of the symptoms (midportion or insertional). Only 1 study explicitly 
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described that cases involved midportion tendinopathy.29 The population size varied from 146 to 
1093 participants (median 390) with the number of patients developing Achilles tendinopathy 
(number of events) during follow-up ranging between 1 and 41 (median 8). The mean age ranged 
from 22 to 39 years (median 25), noting that only 3 out of 7 studies reported the mean age. The 
percentage of male participants ranged from 79% to 100% (median percentage male 100%). The 
populations studied were soldiers in training in 4 studies, recreational runners in 2 studies and 
professional football players in 1 study. The follow-up time ranged from 11 weeks to 52 weeks 
(median 14). In total, 5 different preventive interventions for Achilles tendinopathy were 
investigated.  
 
Some of the studies had already been assessed for quality in the recent systematic review.5 In 
order to assess all studies consistently in accordance with the current guidelines for RCTs, the 
working group chose to re-evaluate all included studies with the Cochrane Risk of Bias 
assessment Tool 1.0. For the detailed results of the assessment of the quality of these studies, we 
refer to Table 1.9. 
 
Results 
The results are shown for the onset of Achilles tendinopathy as the primary outcome measure for 
this sub-question 2. A subdivision has been made into 5 different preventive interventions for 
Achilles tendinopathy: shock-absorbing sports shoes, inlays, warming-up and stretching exercises, 
strengthening exercises for the calf muscles and a specific running training programme. The 
effectiveness of these interventions was compared to the incidence of Achilles tendinopathy in a 
control group. 
 
Shock-absorbing sports shoes 
Shock-absorbing sports shoes are not effective for the prevention of Achilles tendinopathy (low 
quality evidence). One RCT was carried out on the effectiveness of shock-absorbing sports shoes 
compared to conventional army boots in 390 soldiers in training.30 There was no difference in 
incidence of Achilles tendinopathy between the two groups after 14 weeks of follow-up (12% in 
the intervention group, 9% in the control group). The relative risk or the 95% confidence 
intervals were not presented.  
 
Inlays 
It is unclear whether prefabricated inlays are effective for the prevention of Achilles tendinopathy 
(very low quality evidence). In one RCT the effect of a semi-rigid inlay was compared with no 
intervention in 77 soldiers in training.31 After 12 weeks of follow-up, there was no difference in 
incidence of Achilles tendinopathy between the two groups (13% in the intervention group, 9% 
in the control group). The relative risk or the 95% confidence intervals were not presented for 
the Achilles tendinopathy subgroup. In a more recent RCT, the effect of a prefabricated medial 
support inlay was evaluated compared to a flat sole (placebo) in 306 trainee soldiers.29 Due to the 
low incidence of Achilles tendinopathy (2% in the intervention group, 0% in the control group) 
after 11 weeks of follow-up, it was not possible to apply an adequate statistical analysis in this 
study. The relative risk or the 95% confidence intervals were not presented.  
 
Warming-up and stretching exercises 
A warming-up and stretching exercises are not effective in the prevention of Achilles 
tendinopathy (low quality evidence). One study of 421 recreational runners assessed the effect of 
a general warming-up with running exercises and stretching exercises for muscles of the lower 
extremities.32 Due to the low incidence of Achilles tendinopathy (1.0% in the intervention group, 
0.9% in the control group), it was not possible to apply an adequate statistical analysis in this 
study. The relative risk or the 95% confidence interval were not presented. In another RCT, the 
effect of static stretching exercises of the calf muscles (both gastrocnemius and soleus) was 
investigated compared to stretching exercises of the upper extremities in 1093 soldiers in 
training.33 After 12 weeks of follow-up, only 1 individual developed Achilles tendinopathy 
(0.1%). Therefore, no statistical analysis could be performed in this study due to the low 
incidence. The relative risk or the 95% confidence interval were not presented. 
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Strengthening exercises for the calf muscles 
Strengthening exercises of the calf muscles are not effective for the prevention of Achilles 
tendinopathy (low quality evidence). In an RCT of 244 professional football players, cluster 
randomisation was applied and teams were instructed to do stretching exercises and eccentric 
strength exercises of the deep and superficial calf muscles 3 times a week during the football 
season.19 No additional weights were used when performing the exercises. In the control group 
regular football training was advised. After 1 year follow-up, there was no difference in incidence 
of Achilles tendinopathy between the teams performing the exercises and the control teams (15% 
intervention group (95% CI 8 to 24%), 17% control group (95% CI 11 to 24%)). In the 
intervention group an average of 2.25 sessions per week were done compared to the 3 sessions 
prescribed. 
 
Specific running training programme 
A running training programme with volume progression is not more effective compared to a 
schedule with progression of intensity for the prevention of Achilles tendinopathy (low quality 
evidence). In an RCT with 839 runners, runners were advised to maintain a fixed running 
schedule for 8 weeks.34 After these 8 weeks, 1 group was advised to increase the volume of 
running training for 16 weeks and in the other group the intensity was increased. Due to the low 
incidence of Achilles tendinopathy (0.8% in the intervention group, 1.2% in the control group), it 
was not possible to apply an adequate statistical analysis in this study. The relative risk or the 
95% confidence interval were not presented. 
 
The quality of the evidence 
The quality for preventive interventions is based on results from RCTs and therefore starts as 

high in the GRADE-assessment. The quality per preventive intervention is shown in Table 1.10. 

For the majority of preventive interventions, there is a very low to low quality of the evidence. 

The value for the primary outcome measure; onset of Achilles tendinopathy, was reduced by one 

level in all studies due to methodological limitations. In addition, 4 out of 5 preventive 

interventions also involved imprecision due to a very low number of patients developing Achilles 

tendinopathy and/or not presenting the confidence intervals. 

Conclusions 
Sub-question 1. Which modifiable and non-modifiable factors infer an increased risk of Achilles tendinopathy? 
 
Modifiable risk factors 
 
Midportion and insertional Achilles tendinopathy 

Very low 
GRADE 

It is uncertain whether consuming more than 7 units of alcohol per week for men 
and more than 4 units for women increases the risk of developing Achilles 
tendinopathy, compared to less alcohol consumption. 
 
Source: Owens et al.7  

 

Very low 
GRADE 

Ofloxacin (fluoroquinolone antibiotic) appears to give a 10-times increased risk 
of developing Achilles tendinopathy, compared to antibiotics not belonging to 
the fluoroquinolone group.  
 
Source: van der Linden et al.17  

 

Very low 
GRADE 

A higher isokinetic force of the planter flexors of the ankle may protect against 
the onset of Achilles tendinopathy. 
 
Source: Mahieu et al.12  
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Very low 
GRADE 

A more lateral foot roll-over and decreased forward motion during the 
propulsion phase on gait analysis may increase the risk of developing Achilles 
tendinopathy. 
 
Source: Van Ginckel et al.10  

 

Very low 
GRADE 

Training in the winter seems to give a 2 to 3 times higher risk of Achilles 
tendinopathy compared to training in the summer.  
 
Source: Milgrom et al.13 

 

Very low 
GRADE 

An increased cross-sectional surface of the Achilles tendon, measured by 
ultrasound, may increase the risk of Achilles tendinopathy.  
 
Source: Ooi et al.21  

 
Non-modifiable risk factors 
 
Midportion and insertional Achilles tendinopathy 

Low 
GRADE 

A previous lower limb tendinopathy seems to infer a 3 to 4 times higher risk of 
Achilles tendinopathy, compared to those with no previous tendinopathies 
 
Source: Docking et al.14; Hirschmuller et al. 9 and Owens et al. 7 

 

Very low 
GRADE 

In patients who have undergone a heart transplantation, impaired kidney 
function (creatinine clearance < 60 mL/min) and an increased time between 
transplantation and starting fluoroquinolone antibiotics may increase the risk of 
Achilles tendinopathy. 
 
Source: Barge-Caballero et al.8 

 
Sub-question 2. Which primary prevention strategy is most effective for Achilles tendinopathy? 
 
Midportion and insertional Achilles tendinopathy 

Low 
GRADE 

The following interventions do not seem to be effective for preventing Achilles 
tendinopathy: shock-absorbing sports shoes, warming-up and stretching exercises 
and calf muscle strengthening exercises. 
 
Source: Fredberg et al.19; Milgrom et al. 30; Pope et al. 33 and van Mechelen et al.32 

 

Very low 
GRADE 

It is unclear whether prefabricated inlays are effective for the prevention of 
Achilles tendinopathy. 
  
Source: Bonanno et al. 29 and Larsen et al.31 

 

Low 
GRADE 

A running program with gradual increase in volume does not appear to be more 
effective for the prevention of Achilles tendinopathy than a program aimed at 
increasing intensity. 
 
Source: Ramskov et al.34 
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Considerations 
 
Sub-question 1 (Risk factors) 
 
Advantages and disadvantages of the intervention and the quality of the evidence 
The primary purpose of answering sub-question 1 (risk factors) was to obtain information on 
modifiable risk factors and to identify those at higher risk of developing Achilles tendinopathy. 
This has the main advantage of providing additional information for preventive interventions. 
The main outcome in all studies was a new onset Achilles tendinopathy. In many studies, no 
distinction was made in the location of tendinopathy (midportion or insertional), so we discuss 
Achilles tendinopathy in general. The quality of the studies for answering this sub-question was 
generally very low. It should also be considered that these type of studies are challenging due to 
multiple variables that could influence risk and need to be taken into account (e.g. training load). 
In addition, for almost all potential risk factors, the magnitude of risk was not definitely clinically 
important (an odds ratio of 2.0 or higher). For this reason, the working group considered that 
correcting these risk factors should only be considered in a few cases. The considerations are 
discussed in detail below.  
 
Previous lower limb tendinopathy 
There is a higher risk in those with previous lower limb tendinopathy and if people start with a 
new form of physical activity or want to increase the current load. This is in line with the 
guideline of the Orthopaedic Section of the American Physical Therapy Association.3 In 3 
studies, previous lower limb tendinopathy was as a significant risk factor.7 9 14 In these studies, the 
association achieved or almost achieved the level of predefined clinical importance. Increase or 
change of (sports) load has not been explicitly investigated as a risk factor. However, in almost all 
studies involved populations where some form of increase in exercise and sports was initiated. 
For this reason, the working group made a recommendation on the modification of training 
loads as a preventive intervention. Recent studies in team sports 35 and endurance sports36 show 
that the overall risk of injury is increased when there is a high acute load (e.g. the distance run in 
km in the past week) compared to the loadbearing capacity (the average distance covered in the 
previous four weeks). Although this has not been specifically investigated as a risk factor or 
preventive intervention for Achilles tendinopathy, the working group felt it important to take this 
into consideration. 
 
Alcohol consumption 
It is uncertain whether alcohol consumption is a risk factor for Achilles tendinopathy. One study 
showed no dose-response relationship; individuals who had higher alcohol consumption (more 
than 13 alcoholic units per week for men and more than 6 alcoholic units per week for women), 
had no increased risk of Achilles tendinopathy.7 The strength of the association was probably not 
clinically relevant. In addition, a very recent study of runners found that alcohol was not a risk 
factor for the development of self-reported Achilles tendon pain.37 This study was not included 
in the search strategy due to the recent publication date. For these reasons, the working group 
considered that the role of alcohol consumption as a risk factor for Achilles tendinopathy is 
limited. As such, specific advice related to alcohol consumption should not be given with the aim 
of preventing Achilles tendinopathy. 
 
Fluoroquinolones  
Ofloxacin appears to be the only antibiotic within the group of fluoroquinolones associated with 
the onset of Achilles tendinopathy. It is likely that the strength of the association is clinically 
relevant. In both the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline 
(2007) and the Guideline of the Orthopaedic Section of the American Physical Therapy 
Association3, this association was confirmed. This association was not demonstrated for the 
entire group of fluoroquinolones. This may have been caused by the low number of cases in this 
study (n=8).38 A systematic review (including 5 studies with high risk of bias) has shown that 
there is an association between fluoroquinolones use as a group and the onset of an Achilles 
tendon rupture.39 It is therefore plausible that fluoroquinolones have a direct negative effect on 
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Achilles tendon tissue. However, the risk of developing Achilles tendinopathy seems very low 
due to the low number of events and it is not possible to determine whether this is more likely in 
a certain high-risk population. Only if an equally effective alternative antibiotic is available and 
the clinical picture allows, then avoiding fluoroquinolones for this reason can be considered. This 
view is also supported by the European Medicines Agency (EMA). 
 
Heart transplantation 
Patients who have undergone a heart transplantation and are given fluoroquinolone antibiotics 
may have an increased risk of Achilles tendinopathy in combination with the following factors: 
impaired kidney function (creatinine clearance < 60 mL/min) and an increased time between 
transplantation and starting fluoroquinolone antibiotics.8 Because the levels of fluoroquinolone 
antibiotics in the blood were not included as variables in the multivariable model, it is possible 
that the fluoroquinolone antibiotics were the cause of tendinopathy and of impaired kidney 
function. This makes it even more uncertain that impaired kidney function is a risk factor for 
Achilles tendinopathy. As this concerns a very specific population and these results cannot be 
extrapolated to mainstream clinical practice, the working group chose not to include these 
potential risk factors in the recommendations. 
 
Calf muscle strength 
Reduced calf muscle strength may be a risk factor for Achilles tendinopathy. The strength of the 
association was not described in an odds ratio or relative risk, which makes it hard to estimate the 
clinical relevance of this finding. Although this is a modifiable factor, improving it with 
preventive exercise therapy is not considered as an effective preventive intervention (sub-
question 2, considerations).19 A disadvantage of the study in question in was that calf muscle 
strength was measured with isokinetic equipment that is not widely available and is expensive.12 
The single leg explosive jump height was also evaluated (as an easily applicable parameter) in this 
study, but this was not a risk factor for Achilles tendinopathy. Another drawback of this research 
is that only the m. Gastrocnemius was tested (in extended knee position) and not the m. Soleus. 
Low strength in this deep calf muscle was associated with the onset of Achilles tendinopathy in 
recent research.40 
 
Gait analysis 
Some parameters measured during gait analysis (a more lateral foot roll-over and a decreased 
forward progression during the propulsion phase) appear to indicate an increased risk of Achilles 
tendinopathy. The strength of the association for the decreased forward progression during the 
propulsion phase did not appear to be clinically important.  For the more lateral foot roll-over 
the association may be clinically important. However, the number of events in this study was low 
(n=10), while the number of parameters examined for a potential association is relatively high 
(n=6).10 Eventually, 2 parameters were tested in a multivariable model. According to the 'rule of 
thumb', 1 factor can be tested for every 10 events. Therefore, the working group considers this to 
be an ambitious statistical analysis and recommendations for carrying out a running analysis for 
this indication should be made with caution. This is in line with the recommendations of the 
previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007). 
 
Winter training 
Training during the winter season seems to be associated with the onset of Achilles tendinopathy, 
compared to training in the summer season. The strength of the association was not clearly 
reported, so the clinical relevance of this finding is unclear. From this study it is unclear what the 
difference in temperature was and the role of other possible associated factors (e.g. the hardness 
of the ground at this time of year resulting in a greater ground reaction force).13 A large-scale 
study of a cohort of professional footballers also found that footballers in northern Europe were 
more likely to develop Achilles tendinopathy than players in southern European countries (rate 
ratio 1.8, 95% confidence interval 1.1 to 2.7).41 Although the climate between these countries is 
demonstrably different, there are also many other factors that can explain this small difference 
(e.g. difference in training load, intensity of play, tactics etc.). The working group considers that 
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the interpretation of this risk factor is complex and therefore only cautious recommendations can 
be made based on the current information on this topic.  
 
Cross-sectional surface area on ultrasound 
An increased cross-sectional surface area on ultrasound may be a risk factor for developing 
Achilles tendinopathy. The strength of the association was not shown in an odds ratio or relative 
risk, making the clinical importance of this finding unclear. For the other ultrasound parameters, 
no association was found or there was conflicting evidence for an association. In a recent meta-
analysis, all abnormal ultrasound parameters were assessed simultaneously in a model for the 
prognostic value for the onset of Achilles tendinopathy.2 In this study, a 7 times increased risk 
for the onset of Achilles tendinopathy in the presence of an ultrasound abnormality (relative risk 
7.3, 95% confidence interval 3.0 to 18.2). Although this suggests that structural ultrasound 
abnormalities are a risk factor for Achilles tendinopathy, the working group considers that this 
should not affect clinical practice. There are two main reasons for this. First of all, the absolute 
number of individuals who will develop Achilles tendinopathy with an ultrasound abnormality is 
relatively low. Thus, while the statistical relationship is strong, the clinical implication is 
moderate.2 In addition, it should also be taken into account what the message of “abnormal” 
images does to the views and behaviour of individuals. Studies in the field of low back pain have 
shown that abnormal imaging has a negative effect on experienced pain and quality of life.42 
Given that we are not yet able to predict whether we really can improve or modify “abnormal” 
structure in individuals with Achilles tendinopathy, the working group is cautious with providing 
recommendations on this topic.  
 
Sub-question 2 (Primary prevention) 
 
When answering sub-question 2, a low quality evidence was found for the ineffectiveness of the 
various preventive interventions. No study described the 'number needed to prevent' (NNP), 
which makes it more difficult to estimate the strength of the preventive effect and therefore the 
clinical importance of these findings.  
 
Interventions not to be recommended 
There does not appear to be a preventive effect of shock-absorbing shoes, warming-up and 
stretching exercises for the calf muscles. In addition, the manner of increasing running load 
(increase in volume versus intensity) does not seem to have any effect on the onset of Achilles 
tendinopathy. The working group considers that these preventive interventions should not be 
recommended. There is also very low quality evidence that inlays have no preventive effect on 
the onset of Achilles tendinopathy: it is therefore unclear whether there is an effect of inlays. The 
Guideline of the Orthopaedic Section of the American Physical Therapy Association states that 
shock-absorbing inlays may have a preventive effect.3 This is based on a study that, due to the 
retrospective design, has not been included in our guideline.43 
 
Interventions to be considered 
Eccentric strengthening exercises of the calf muscles using the body weight during the football 
season are unlikely to have a preventive effect on the onset of Achilles tendinopathy in 
professional footballers. Although reduced strength of the calf muscles is a risk factor for 
developing Achilles tendinopathy, eccentric strength exercises of the calf muscles were not an 
effective preventive intervention. This finding is in contrast to the clinical expertise of several 
international research groups and experts in this field.44 45 There are a number of possible 
explanations as to why the preventive effect of the exercises was not been demonstrated in this 
study. It is possible that the adherence (2.25 sessions per week) was too low and the intended 
effect of increasing the loadbearing capacity of the calf was never achieved. Furthermore, 
additional weights were not used, while this is recommended as a treatment for lower limb 
tendon injuries.46 It seems reasonable to add weights to the strengthening exercises as preventive 
intervention. Preventive exercises during the season were advised and not during preparation for 
the season. The working group considers that preventive exercises can be of added value, 
especially in preparation for a sports season or planned increase in the (work)load. During the 
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season these exercises may results in too much load on the Achilles tendon for some individuals, 
with a possible negative effect. This may also explain the ineffectiveness of the intervention. 
However, also when preventive exercises are advised during preparation for a season, then there 
is a risk of developing Achilles tendinopathy as a result of the exercises. Too much or too little 
load can increase the risk of Achilles tendinopathy. The working group is aware of this, but it is 
also possible that these individuals would also have developed symptoms during a season without 
performing preventive exercises. Guidance for finding this balance together with a (sports) 
physiotherapist or sports medicine physician is a consideration. In inactive individuals, the 
isotonic exercises (combination of concentric and eccentric exercises) of the calf muscles may be 
sufficiently effective, and in athletes one can consider adding external weights and/or using 
plyometric forms, to achieve improved calf muscle strength as a potential protective factor. The 
working group considers that the exercises should then be started in the weeks or months before 
the start of the new sports season and give an appropriate load to the Achilles tendon in order to 
maximise the chance of a preventive effect. 
 
Values and preferences of individuals at increased risk of Achilles tendinopathy 
Barriers and facilitators for performing preventive interventions by individuals at increased risk 
of Achilles tendinopathy are currently unknown. Data from a recent running study shows that a 
previous running injury is the main reason for using preventive measures.47 Those with previous 
injuries may be more open to using preventive interventions. In addition, it already appears that 
82% of the runners use some form of preventive intervention. However, the type of intervention 
used is highly variable and there is no specific preference for a particular type. 
 
Cost 
There are little to no costs involved in the recommended lifestyle interventions, avoiding specific 
medications, using strengthening exercises, adjusting the clothing to the season and optimizing 
the training schedule.  
 
However, performing a gait analysis and possible intervention as a result of the gait analysis 
(adjusting running technique, the running shoe or using inlays) leads to additional costs. The 
same applies to undergoing ultrasound examinations. 
 
Acceptability for other stakeholders 
The trainer or coach is an important stakeholder in the acceptability of potential interventions for 
athletes. Implementation of a preventive intervention via a trainer (36%) was chosen by runners 
as the preferred way of offering the intervention.47 Trainers or coaches are not always aware of 
the effectiveness of preventive interventions. Only a small proportion of football coaches (14%) 
at professional clubs had knowledge of an effective warm-up program to prevent injuries in 
among youth players.48 This number increased considerably after an implementation program in 
which knowledge about this programme was disseminated among football trainers using a 
website, an instruction DVD, information posters, a workshop and an accompanying 
(sports)physiotherapist. It is important that information on effective prevention strategies is 
communicated to the right people. The contextual factors of the individual, the injury and the 
preventive intervention must therefore always be taken into account and the expectation is that 
this will be given increasing attention in the future.49 
 
Feasibility and implementation 
Recent research among runners has shown that a history of a previous running injury is the main 
reason for starting to use prevention.47 This shows that runners without previous injury are less 
open to prevention; this makes applying primary prevention more complex. Almost half (45%) of 
the runners report that they do not know what kind of preventive intervention they should use.  
Preference for type of delivery of a preventive intervention is through a website or application 
(45 to 49%) or through the trainer (36%). Digital media allows widespread accessibility. 
However, it is questionable whether this large group of people is willing to proceed with the 
implementation of an intervention, given that previous running injury is the main motivator. The 
advantage of offering an intervention through a trainer or coach is that the athletes are more 
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willing to actually implement this intervention. Good cooperation with professional bodies of 
coaches and trainers with implementation of available knowledge is probably of importance. 
 
Balance between the arguments for and against the intervention 
Given the low quality of evidence of the conclusions, no firm recommendations can be made for 
prevention. The working group considers that it is only possible to consider applying certain 
interventions in high-risk individuals (a previous history of lower limb tendinopathy and those 
starting to become active or plan to increase their (sports) load). Given the favourable balance of 
low costs and potential benefits, the following interventions can be considered: avoiding specific 
medication (fluoroquinolones), using calf muscle strengthening exercises, adjusting clothing 
during the winter season and optimising the training programme (gradual progression of training 
load over time).  
If the individual is not concerned about costs of an intervention and understands that there is a 
very low quality evidence for its effectiveness, then a gait analysis that may result in an 
intervention (adjusting the running technique, the running shoe or applying inlays) can be 
considered. If ultrasound is used to determine the risk of Achilles tendinopathy, the trade-off 
between the cost and the very low quality of evidence must be discussed with the individual. The 
working group considers that the added value of these analyses (performing a gait analysis or 
ultrasound) and the potentially resulting preventive interventions is negligible. In addition, the 
potential negative effect of abnormal findings on specific analyses (gait analysis and/or imaging) 
on pain and quality of life should be considered. 
 
Figures and Tables in supplementary file Module 1 
 

 
Figure 1.1 – PRISMA flowchart of the selection process for sub-question 1.1: Which modifiable 
and non-modifiable risk factors are associated with the onset of Achilles tendinopathy? 
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Figure 1.2 – PRISMA flowchart of the selection process for sub-question 1.2: Which primary 
prevention strategy is effective for the primary prevention of Achilles tendinopathy? 
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 Initial search After deduplication 
Embase.com 1770 1733 
Medline Ovid  1484 560 
Web of Science  1606 844 
Cochrane  51 1 
Google Scholar  200 87 
Total  5111 3225 

 
Database Search terms 

Embase.com ('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 

'Achilles tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR 

tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) 

AND ('risk factor'/exp OR risk/de OR 'disease predisposition'/de OR 

'genetic predisposition'/exp OR 'heredity'/de OR 'genetic association'/de OR 

'genetic background'/de OR heritability/de OR 'genetic variability'/de OR 

'gait'/de OR 'joint mobility'/de OR 'body posture'/de OR 

'hyperlipidemia'/de OR 'hypercholesterolemia'/exp OR 'cholesterol blood 

level'/de OR 'drug induced disease'/de OR 'adverse drug reaction'/de OR 

'rheumatoid arthritis'/de OR 'sarcoidosis'/de OR 'gout'/de OR 

'spondyloarthropathy'/de OR 'sport injury'/de OR 'biophysics'/de OR 

biomechanics/de OR 'etiology'/exp OR 'Achilles tendinitis'/exp/dm_et OR 

interleukin/exp OR 'disease association'/de OR obesity/de OR 'body 

weight'/de OR 'weight change'/de OR 'weight change'/de OR 'body 

mass'/de OR mechanics/de OR Pliability/de OR (risk OR predisposit* OR 

susceptib* OR genetic* OR heritabil* OR inherit* OR gait OR (foot 

NEAR/6 (posture* OR dynamic* OR static*)) OR mobil* OR flexib* OR 

hypercholesterol* OR hyperlipid* OR ((cholesterol* OR lipid*) NEAR/6 

(blood OR level*)) OR ((drug OR medicat* OR pharmac*) NEAR/6 (induc* 

OR adverse* OR reaction*)) OR ((induced OR associat* ) NEAR/6 

(tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-

patholog*)) OR (rheumat* NEAR/3 arthrit*) OR sarcoidos* OR gout* OR 

spondyloarthropath* OR spondylarthropath* OR ((sport OR athlet*) 

NEAR/6 (injur* OR induc*)) OR overus* OR biomechanic* OR biophysics* 

OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* NEAR/3 

(characteristic* OR shape OR composition*)) OR mechanic* OR strain* OR 

stiff* OR interleukin* OR obes* OR overweight* OR ((body OR change* 

OR gain) NEAR/3 weight) OR 'body mass' OR bmi OR pliabil* OR (foot 

NEAR/3 position*)):ab,ti) 

Medline ovid (((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles 

tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 

OR tendinosis* OR tendonitis* OR tendon-patholog*))).ab,ti.) AND ("risk 

factors"/ OR risk/ OR exp "Disease Susceptibility"/ OR "Genetics"/ OR 

"genetic background"/ OR Heredity/ OR "gait"/ OR "Pliability"/ OR 

"Posture"/ OR "Hyperlipidemias"/ OR exp "hypercholesterolemia"/ OR 

"cholesterol"/bl OR "Drug-Related Side Effects and Adverse Reactions"/ 

OR "Arthritis, Rheumatoid"/ OR "sarcoidosis"/ OR exp "gout"/ OR 

"Spondylarthropathies"/ OR "Athletic Injuries"/ OR "biophysics"/ OR 

"Causality"/ OR "Tendinopathy"/et OR exp interleukins/ OR exp obesity/ 
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OR exp "body weight"/ OR exp "Body Weight Changes"/ OR "Body Mass 

Index"/ OR mechanics/ OR (risk OR predisposit* OR susceptib* OR 

genetic* OR heritabil* OR inherit* OR gait OR (foot ADJ6 (posture* OR 

dynamic* OR static*)) OR mobil* OR flexib* OR hypercholesterol* OR 

hyperlipid* OR ((cholesterol* OR lipid*) ADJ6 (blood OR level*)) OR ((drug 

OR medicat* OR pharmac*) ADJ6 (induc* OR adverse* OR reaction*)) OR 

((induced OR associat* ) ADJ6 (tendinitis* OR tendinopath* OR tendinosis* 

OR tendonitis* OR tendon-patholog*)) OR (rheumat* ADJ3 arthrit*) OR 

sarcoidos* OR gout* OR spondyloarthropath* OR spondylarthropath* OR 

((sport OR athlet*) ADJ6 (injur* OR induc*)) OR overus* OR biomechanic* 

OR biophysics* OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* 

ADJ3 (characteristic* OR shape OR composition*)) OR mechanic* OR 

strain* OR stiff* OR interleukin* OR obes* OR overweight* OR ((body OR 

change* OR gain) ADJ3 weight) OR "body mass" OR bmi OR pliabil* OR 

(foot ADJ3 position*)).ab,ti.) 

Web of 

Science  

TS=(((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR 

tendinosis* OR tendonitis* OR tendon-patholog*)))) AND ((risk OR 

predisposit* OR susceptib* OR genetic* OR heritabil* OR inherit* OR gait 

OR (foot NEAR/5 (posture* OR dynamic* OR static*)) OR mobil* OR 

flexib* OR hypercholesterol* OR hyperlipid* OR ((cholesterol* OR lipid*) 

NEAR/5 (blood OR level*)) OR ((drug OR medicat* OR pharmac*) 

NEAR/5 (induc* OR adverse* OR reaction*)) OR ((induced OR associat* ) 

NEAR/5 (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR 

tendon-patholog*)) OR (rheumat* NEAR/2 arthrit*) OR sarcoidos* OR 

gout* OR spondyloarthropath* OR spondylarthropath* OR ((sport OR 

athlet*) NEAR/5 (injur* OR induc*)) OR overus* OR biomechanic* OR 

biophysics* OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* 

NEAR/2 (characteristic* OR shape OR composition*)) OR mechanic* OR 

strain* OR stiff* OR interleukin* OR obes* OR overweight* OR ((body OR 

change* OR gain) NEAR/2 weight) OR "body mass" OR bmi OR pliabil* 

OR (foot NEAR/2 position*)))) 

Cochrane  ((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR 

tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) AND ((risk OR 

predisposit* OR susceptib* OR genetic* OR heritabil* OR inherit* OR gait 

OR (foot NEAR/6 (posture* OR dynamic* OR static*)) OR mobil* OR 

flexib* OR hypercholesterol* OR hyperlipid* OR ((cholesterol* OR lipid*) 

NEAR/6 (blood OR level*)) OR ((drug OR medicat* OR pharmac*) 

NEAR/6 (induc* OR adverse* OR reaction*)) OR ((induced OR associat* ) 

NEAR/6 (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR 

tendon-patholog*)) OR (rheumat* NEAR/3 arthrit*) OR sarcoidos* OR 

gout* OR spondyloarthropath* OR spondylarthropath* OR ((sport OR 

athlet*) NEAR/6 (injur* OR induc*)) OR overus* OR biomechanic* OR 

biophysics* OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* 

NEAR/3 (characteristic* OR shape OR composition*)) OR mechanic* OR 

strain* OR stiff* OR interleukin* OR obes* OR overweight* OR ((body OR 
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change* OR gain) NEAR/3 weight) OR 'body mass' OR bmi OR pliabil* OR 

(foot NEAR/3 position*)):ab,ti) 

Google 

Scholar  

"Achilles|calcaneal tendinitis|tendinopathy|tendinosis" "risk 

factor|factors"|predisposition|predisposing|susceptibility|"disease 

association"|etiology|aetiology|etiologic|aetiologic 

Table 1.1 – Search strategy for clinical risk factors (sub-question 1) 
 Initial search After deduplication 
Embase.com 453 446 
Medline ovid 432 200 
Cochrane CENTRAL 25 11 
Total  910 657 

 
Database Search terms 

Embase.com ('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 

'Achilles tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR 

tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) 

NOT ((Conference Abstract)/lim) AND (English)/lim NOT ((animals)/lim 

NOT (humans)/lim) AND ('risk factor'/exp OR risk/de OR 'disease 

predisposition'/de OR 'genetic predisposition'/exp OR 'heredity'/de OR 

'genetic association'/de OR 'genetic background'/de OR heritability/de OR 

'genetic variability'/de OR 'gait'/de OR 'joint mobility'/de OR 'body 

posture'/de OR 'hyperlipidemia'/de OR 'hypercholesterolemia'/exp OR 

'cholesterol blood level'/de OR 'drug induced disease'/de OR 'adverse drug 

reaction'/de OR 'rheumatoid arthritis'/de OR 'sarcoidosis'/de OR 'gout'/de 

OR 'spondyloarthropathy'/de OR 'sport injury'/de OR 'biophysics'/de OR 

biomechanics/de OR 'etiology'/exp OR 'Achilles tendinitis'/exp/dm_et OR 

interleukin/exp OR 'disease association'/de OR obesity/de OR 'body 

weight'/de OR 'weight change'/de OR 'weight change'/de OR 'body 

mass'/de OR mechanics/de OR Pliability/de OR (risk OR predisposit* OR 

susceptib* OR genetic* OR heritabil* OR inherit* OR gait OR (foot 

NEAR/6 (posture* OR dynamic* OR static*)) OR mobil* OR flexib* OR 

hypercholesterol* OR hyperlipid* OR ((cholesterol* OR lipid*) NEAR/6 

(blood OR level*)) OR ((drug OR medicat* OR pharmac*) NEAR/6 

(induc* OR adverse* OR reaction*)) OR ((induced OR associat* ) NEAR/6 

(tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-

patholog*)) OR (rheumat* NEAR/3 arthrit*) OR sarcoidos* OR gout* OR 

spondyloarthropath* OR spondylarthropath* OR ((sport OR athlet*) 

NEAR/6 (injur* OR induc*)) OR overus* OR biomechanic* OR 

biophysics* OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* 

NEAR/3 (characteristic* OR shape OR composition*)) OR mechanic* OR 

strain* OR stiff* OR interleukin* OR obes* OR overweight* OR ((body 

OR change* OR gain) NEAR/3 weight) OR 'body mass' OR bmi OR 

pliabil* OR (foot NEAR/3 position*)):ab,ti) AND ('diagnostic imaging'/exp 

OR 'echography'/exp OR 'nuclear magnetic resonance imaging'/exp OR 

(imaging OR echogra* OR ultraso* OR sonogram* OR (tissue NEAR/3 

characteristic*) OR utc OR mri):ab,ti) 
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Medline ovid 

 

(((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles 

tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR 

tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog*))).ab,ti.) 

AND English.lg NOT (exp animals/ NOT humans/) AND ("risk factors"/ 

OR risk/ OR exp "Disease Susceptibility"/ OR "Genetics"/ OR "genetic 

background"/ OR Heredity/ OR "gait"/ OR "Pliability"/ OR "Posture"/ 

OR "Hyperlipidemias"/ OR exp "hypercholesterolemia"/ OR 

"cholesterol"/bl OR "Drug-Related Side Effects and Adverse Reactions"/ 

OR "Arthritis, Rheumatoid"/ OR "sarcoidosis"/ OR exp "gout"/ OR 

"Spondylarthropathies"/ OR "Athletic Injuries"/ OR "biophysics"/ OR 

"Causality"/ OR "Tendinopathy"/et OR exp interleukins/ OR exp obesity/ 

OR exp "body weight"/ OR exp "Body Weight Changes"/ OR "Body Mass 

Index"/ OR mechanics/ OR (risk OR predisposit* OR susceptib* OR 

genetic* OR heritabil* OR inherit* OR gait OR (foot ADJ6 (posture* OR 

dynamic* OR static*)) OR mobil* OR flexib* OR hypercholesterol* OR 

hyperlipid* OR ((cholesterol* OR lipid*) ADJ6 (blood OR level*)) OR 

((drug OR medicat* OR pharmac*) ADJ6 (induc* OR adverse* OR 

reaction*)) OR ((induced OR associat* ) ADJ6 (tendinitis* OR tendinopath* 

OR tendinosis* OR tendonitis* OR tendon-patholog*)) OR (rheumat* 

ADJ3 arthrit*) OR sarcoidos* OR gout* OR spondyloarthropath* OR 

spondylarthropath* OR ((sport OR athlet*) ADJ6 (injur* OR induc*)) OR 

overus* OR biomechanic* OR biophysics* OR etiolog* OR aetiolog* OR 

pathogenes* OR (tendon* ADJ3 (characteristic* OR shape OR 

composition*)) OR mechanic* OR strain* OR stiff* OR interleukin* OR 

obes* OR overweight* OR ((body OR change* OR gain) ADJ3 weight) OR 

"body mass" OR bmi OR pliabil* OR (foot ADJ3 position*)).ab,ti.) AND 

(exp Diagnostic Imaging/ OR exp Ultrasonography/ OR Magnetic 

Resonance Imaging/ OR (imaging OR echogra* OR ultraso* OR 

sonogram* OR (tissue ADJ3 characteristic*) OR utc OR mri).ab,ti.) 

Cochrane 

CENTRAL 

((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR 

tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) AND ((risk OR 

predisposit* OR susceptib* OR genetic* OR heritabil* OR inherit* OR gait 

OR (foot NEAR/6 (posture* OR dynamic* OR static*)) OR mobil* OR 

flexib* OR hypercholesterol* OR hyperlipid* OR ((cholesterol* OR lipid*) 

NEAR/6 (blood OR level*)) OR ((drug OR medicat* OR pharmac*) 

NEAR/6 (induc* OR adverse* OR reaction*)) OR ((induced OR associat* ) 

NEAR/6 (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR 

tendon-patholog*)) OR (rheumat* NEAR/3 arthrit*) OR sarcoidos* OR 

gout* OR spondyloarthropath* OR spondylarthropath* OR ((sport OR 

athlet*) NEAR/6 (injur* OR induc*)) OR overus* OR biomechanic* OR 

biophysics* OR etiolog* OR aetiolog* OR pathogenes* OR (tendon* 

NEAR/3 (characteristic* OR shape OR composition*)) OR mechanic* OR 

strain* OR stiff* OR interleukin* OR obes* OR overweight* OR ((body 

OR change* OR gain) NEAR/3 weight) OR 'body mass' OR bmi OR 

pliabil* OR (foot NEAR/3 position*)):ab,ti) AND ((imaging OR echogra* 

OR ultraso* OR sonogram* OR (tissue NEAR/3 characteristic*) OR utc 

OR mri):ab,ti) 
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Table 1.2 – Additional search strategy for imaging parameters as risk factors (sub-question 1) 
 
 

 Initial search After deduplication 
Embase.com 157 156 
Medline ovid  143 58 
Cochrane CENTRAL 8 4 
Total  308 218 

 
 

Database Search terms 

Embase.com  ('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 

'Achilles tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR 

tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) 

NOT ((Conference Abstract)/lim) AND (English)/lim NOT ((animals)/lim 

NOT (humans)/lim) AND ('prevention'/de OR 'primary prevention'/de 

OR 'secondary prevention'/de OR 'tertiary prevention'/de OR prevent*:lnk 

OR (prevent*):ab,ti)  

Medline ovid (((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles 

tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR 

tendinopath* OR tendinosis* OR tendonitis* OR tendon-

patholog*))).ab,ti.) AND English.lg NOT (exp animals/ NOT humans/) 

AND (Primary Prevention/ OR secondary prevention/ OR tertiary 

prevention/ OR prevent*.fs. OR (prevent*).ab,ti.) 

Cochrane 

CENTRAL 

((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR 

tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) AND 

((prevent*):ab,ti)  

Table 1.3 – Search strategy for primary prevention (sub-question 2) 
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Study  Study 
type 

Duration 
of 
follow-
up 
(weeks)  

Participants/tendons 
(cases of AT)  

Sex 
(% 
male) 

Age, 
mean ± 
SD 
(years) 

Location 
injury 

Risk factors (Risk ratio, odd’s ratio, hazard 
ratio) 

Quality 
score 
(points) 

Barge-
Caballero 
(2008)  

RC NR 149 (14); Heart 
transplant patients 
who were prescribed 
fluoroquinolones 

80% 58.8 ± 
10.6 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 A creatinine clearance <60 ml/min was 
associated with AT compared to a creatinine 
clearance ≥ 60 ml/min (OR 6.14; 95% CI 
1.23-30.64; p=0.03) 

 Increased time (in years) between heart 
transplantation and initiation of 
fluoroquinolone treatment for infectious 
disease was associated with AT (OR 1.39; 
95% CI 1.11-1.74; p=0.005) 

 No associations were found for age, sex, 
levofloxacin use and daily prednisone dose 
(mg) 

5 

Boesen 
(2012)  

PC 32 86 / 172 tendons (20 
tendons); Semi-
professional 
badminton players 

65% 21.7 ± 
5.0 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Intratendinous Doppler flow (grade 1-5) on 
ultrasound did not predict the development 
of AT (statistical analysis NR) 

6 

Comin 
(2013)  

PC 104 79 / 158 tendons (7 
tendons); Professional 
ballet dancers 

44% 27.4 (SD 
NR) 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Presence of moderate-to-severe hypoechoic 
areas on ultrasound were associated with an 
increased incidence of AT (p=0.038) 

 No association was found for presence of 
ultrasonographic tendon thickness, tendon 
tears, grade of Doppler flow (not specified 
intratendinous or peritendinous) and 
intratendinous calcifications 

6 
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Docking 
(2016)  

PC 22 18 / 18 tendons (3 
tendons); elite football 
players in pre-season 
training 

100% 23.8 ± 
3.6 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Antero-posterior thickness at 3.0 cm 
proximal of the disappearance of the 
calcaneus on ultrasound was not associated 
with the development of AT 

6 

Docking 
(2019)  

PC NR 163 / 163 tendons (30 
tendons); elite football 
players 

100% 23.9 ± 
3.7 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 A previous history of AT symptoms was 
associated with the development of AT (RR 
3.0, range 1.8-4.8). It was not specified 
whether this was only true for the side that 
was previously symptomatic or also for the 
previously asymptomatic side. 

 The greatest antero-posterior thickness on 
ultrasound was not associated with 
development of AT 

4 

Fredberg 
(2002)  

PC 46 54 / 96 tendons (6 
tendons); Professional 
football players 

100% NR 
(inclusion 
age range 
18-35) 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Presence of spindle-shaped thickening of the 
Achilles tendon on ultrasound increased the 
risk for developing AT (Risk of developing 
AT 45% if present versus. 1.2% if not 
present), p<0.05) 

7 

Fredberg 
(2008)  

PC 46 122 / 244 tendons (39 
tendons); Professional 
football players 

100% 25.0 (SD 
NR) 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Presence of spindle-shaped thickening of the 
Achilles tendon on ultrasound at baseline was 
associated with AT (RR 2.8, 95% CI, 1.6-4.9; 
P=0.002) 

6 

Giombini 
(2013)  

PC 156 37 / 74 tendons (1 
tendon); Elite fencers 

41% 27.1 ± 
SD NR 

Achilles 
tendinopathy 
(not 

 Presence of increased tendon thickness, 
hypoechogenicity and increase in the grade of 

5 
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specified 
midportion 
or 
insertional) 

intratendinous and/or peritendinous 
Doppler flow on ultrasound were not 
associated with an increased incidence of AT  

Hagan 
(2018)  

PC NR 22 / 44 (0 tendons); 
collegiate cross-
country runners 

41% 19 ± 1.5 Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Grade of Doppler flow (not specified 
intratendinous or peritendinous), collagen 
organisation, hypoechogenicity and tendon 
thickness on ultrasound were not associated 
with the development of AT 

4 

Hirschmuller 
(2012)  

PC 52 634 / 1268 tendons 
(29 subjects); Long-
distance runners 

69% 41.2 ± 
11.2 

Midportion 
Achilles 
tendinopathy 

 A history of healed Achilles tendons 
complaints and presence of increased 
intratendinous Doppler flow on ultrasound 
were associated with development of 
symptoms (OR 3.8, p<0.01 and OR 6.9, 
p<0.001). It was not specified whether the 
first risk factor was only true for the side that 
was previously symptomatic or also for the 
previously asymptomatic side. 

 The prevalence of ultrasonographically 
detected spindle-shaped thickening and 
hypoechogenicity was significantly higher in 
subjects who developed AT (p<0.001) 

 The maximum tendon thickness was 
significantly greater in those subjects who 
developed AT (p<0.001) 

 No association between age, height, weight, 
BMI, sex, running experience, training hours, 
training volume, weekly mileage and 
development of AT 

6 
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Jhingan 
(2012)  

PC 52 18 / 36 tendons (6 
tendons); Elite football 
players 

100% 23.2 (SD 
NR) 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 Mid-tendon thickness on ultrasound was 
increased at baseline in tendons that became 
symptomatic during follow-up (p=0.041) 

 There was no association between 
hypoechogenicity, paratenon blurring and 
increased Doppler flow (not specified 
intratendinous or peritendinous) on 
ultrasound and the development of AT 
symptoms  

6 

Kaufman 
(1999)  

PC 104 449 (30); Navy Sea, Air 
and Land (SEAL) 
candidates 

100% 22.5 ± 
2.5 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 A tight ankle dorsiflexion with knee extended 
(<11.5°) was associated with AT compared 
to a normal dorsiflexion (11.5-15.0°) (RR 
3.57; 95% CI 1.01-12.68; p<0.05)  

 No associations were found for hindfoot 
inversion, hindfoot eversion, static arch 
index of the foot, dynamic arch index of the 
foot, dorsiflexion of the ankle with the knee 
bent  

5 

Mahieu 
(2006)  

PC 6 69 (10); Officer cadets 100% 18.4 ± 
1.3 

Midportion 
Achilles 
tendinopathy 

 Isokinetic plantar flexion strength at 30 
degrees/s was decreased in patients who 
developed AT for both the right and the left 
leg and at 120 degrees/s for the right leg 
(p=0.042, p=0.036 and p=0.029 
respectively). Plantar flexion strength was 
measured using the Cybex Norm 
dynamometer, which measures strength at 
constant velocity.  

 No associations were found for weight, BMI, 
length, physical activity level, Achilles tendon 
stiffness, isokinetic plantar flexion strength at 
120 degrees/s for the left leg, explosive 
gastrocnemius-soleus muscle strength 

4 
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(standing broad jump test) and passive and 
active ankle joint range of motion outcomes. 

Milgrom 
(2003)  

PC 14 1405 (95); Infantry 
recruits 

100% 18.7 ± 7  Midportion 
Achilles 
tendinopathy 

 An increase in AT was seen when training in 
the winter season compared to summer 
training (p=0.001) 

 No differences were found in height, weight, 
BMI, external rotation of the hip, tibial 
intercondylar distance, arch type, physical 
fitness performance (2-km run and maximum 
number of chin-ups and sit-ups done) and 
shoe type 

4 

Ooi (2015)  PC 1.5 21 / 42 tendons (4 
subjects); Marathon 
runners 

62% 37.1 ± 
11.3 

Midportion 
Achilles 
tendinopathy 

 Intratendinous hypoechogenicities and the 
grade of intratendinous Doppler flow on 
ultrasound were not associated with 
development of AT at follow-up after a 
marathon race  

9 

Ooi (2016)  PC 39 42 (6); Elite Australian 
Rules football players 

100% 22.5 ± 
3.7 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 The presence of baseline delaminations on 
ultrasound were associated with 
development of AT (p=0.048) 

 Baseline midportion tendon thickness and 
cross-sectional surface area on ultrasound 
were significantly greater in players who 
developed AT compared to those who did 
not (p<0.001, p<0.001). 

 Hypoechogenicity and grade of 
intratendinous Doppler flow on ultrasound 
were not associated with the development of 
AT.  

6 

Owens 
(2013)  

PC 52 80 106 (450); Military 
service members 

70% NR Achilles 
tendinopathy 
(not 
specified 

 Being overweight and obesity were associated 
with AT compared to underweight or normal 
weight (AOR 1.29, 95% CI 1.04-1.59 and 
AOR 1.59, 95% CI 1.16-2.17 respectively)  

6 
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midportion 
or 
insertional) 

 A prior lower limb tendinopathy or fracture 
was associated with AT (AOR 3.87, 95% CI 
3.16-4.75). It was not specified whether this 
was only true for the side that was previously 
symptomatic or also for the previously 
asymptomatic side. 

 Moderate alcohol use (7-13 units per week 
for men, 4-6 units per week for women) was 
associated with AT compared to no alcohol 
use (AOR 1.33, 95% CI 1.00-1.76) 

 A birth year of 1980 and later was associated 
with a decreased risk for AT compared to a 
birth year before 1960 (AOR 0.62, 95% CI 
0.38-1.00) 

 No associations were found for sex, ethnicity, 
smoking status and heavy alcohol use (14+ 
units per week for men, 7+ units per week 
for women) 

Rabin  
(2014)  

PC 26 70 (5); Military recruits 100% 19.6 ± 
1.0 

Midportion 
Achilles 
tendinopathy 

 Every one-degree increase in ankle 
dorsiflexion with the knee bent was 
associated with a decreased risk for AT (OR 
0.77; 95% CI 0.59-0.94) 

 No associations were found for BMI and 
lower extremity quality of movement 

7 

Van der 
Linden 
(1999)  

RC NR 10 800 (8); Patients 
using fluoroquinolones 
(index group) or 
amoxicillin, 
trimethoprim, 
cotrimoxazole or 
nitrofurantoin 
(reference group) 

30% 46.3 (SD 
NR) 

Achilles 
tendinopathy 
(not 
specified 
midportion 
or 
insertional) 

 The use of ofloxacin was associated with AT 
compared to the reference group (AOR 10.1; 
95% CI 2.20-46.04) 

 No associations were found for 
fluoroquinolones as a group, ciprofloxacin 
use and norfloxacin use compared to the 
reference group 

 

3 
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Van Ginckel 
(2008)  

PC 10 129 (10); Novice 
runners 

15% 39 ± 10 Midportion 
Achilles 
tendinopathy 

 An increased total anterior displacement of 
the Y-component of the Center of Force was 
associated with a decreased risk for AT (OR 
0.919; 95% CI 0.859-0.984; p=0.015) 

 A more medial directed force distribution 
underneath the forefoot at forefoot flat was 
associated with a decreased risk for AT (OR 
0.000; 95% CI 0.000-0.158; p=0.016) 

 No associations were found for age, height, 
weight, BMI or physical activity score 

6 

Wezenbeek 
(2018)  

PC 104 300 (27); First-year 
students 

47% 18.0 ± 
0.8 

Midportion 
Achilles 
tendinopathy 

 Female sex was associated with AT (HR 2.82, 
95% CI 1.16-6.87) 

 Height and body weight were increased in 
patients with AT (p=0.028 and p=0.015) 

 No association was found for a pronated foot 
posture and Achilles tendon thickness 2 or 5 
cm proximal to the calcaneal border on 
ultrasound 

 No differences were found for BMI, rating of 
perceived exertion, hours of sports 
participation and leg dominance  

7 

Table 1.4 – Data extraction of the prospective and retrospective cohort studies examining risk factors for the onset of Achilles tendinopathy. 
AOR, adjusted odds ratio; AT, Achilles tendinopathy; BMI, body mass index; CI, confidence interval; CON; unaffected controls; HR, hazard ratio; km, kilometre; 
NA, not applicable; NR, not reported; OR, odds ratio; PC, prospective cohort study; RC, retrospective cohort study; RR, risk ratio; SD, standard deviation. 
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Study Criteria Total  

score 

Risk of bias 

1 2 3 4 5 6 7 8 9 10  

5 

 

Barge-Caballero (2008)  1 1 1 0 0 0 0 1 0 1 High 

Boesen (2012)  1 1 1 0 1 0 1 0 1 0 6 High 

Comin (2013)  1 1 0 1 1 0 1 1 0 0 6 High 

Docking (2016)  1 1 1 0 1 0 1 1 0 0 6 High 

Docking (2019)  1 0 0 0 1 0 1 1 0 0 4 High 

Fredberg (2002)  1 1 1 1 1 0 0 1 1 0 7 High 

Fredberg (2008)  1 1 1 1 1 0 0 1 0 0 6 High 

Giombini (2013)  1 0 1 1 1 0 0 1 0 0 5 High 

Hagan (2018)  0 0 1 1 1 0 0 1 0 0 4 High 

Hirschmuller (2012)  1 0 1 1 1 0 0 1 0 1 6 High 

Jhingan (2012)  1 0 1 1 1 0 1 1 0 0 6 High 

Kaufman (1999)  1 1 0 1 1 1 1 0 0 0 5 High 

Mahieu (2006)  0 1 0 1 1 1 1 0 0 1 6 High 

Milgrom (2003)  0 0 0 1 1 1 0 0 0 0 3 High 

Ooi (2015)  1 1 1 1 1 1 1 1 1 0 9 High 

Ooi (2016)  1 1 1 0 1 0 1 1 0 0 6 High 

Owens (2013)  1 1 0 1 1 0 1 1 0 0 6 High 

Rabin (2014)  1 1 1 1 1 1 1 0 1 1 9 High 

Van der Linden (1999)  1 1 1 0 1 0 1 1 0 0 6 High 

Van Ginckel (2008)  1 0 1 1 1 1 1 0 0 1 7 High 

Wezenbeek (2018)  1 1 1 0 1 1 0 1 0 1 7 High 

Table 1.5 – Risk of bias assessment of the cohort of studies examining risk factors for Achilles tendinopathy. 
Outcomes of the risk of bias (ROB) assessment tool as presented in the ROB table. Publications were considered to be of low 
risk of bias if (1) a total score of at least six points was given and (2) one point was given to questions 6, 7, 8 and 10 (marked 
with the grey columns). The following items were assessed: (1) aim reported; (2) inclusion consecutive subjects; (3) description 
eligibility criteria; (4) inclusion/exclusion reported; (5) prospective collection of data; (6) use of valid outcome measure; (7) 
unbiased assessment of outcome measure and risk factor; (8) accuracy of risk factor measurement; (9) loss to follow-up rate 
and (10) adequacy of statistical analyses. 
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Potential risk factors Study (first author and direction of 

association) 
Best evidence synthesis 

Patient characteristics (non-modifiable) 

Age Barge-Caballero =, Hirschmuller =, 
Owens birth year >1980 ↓, Van Ginckel =  

Limited evidence for no 
association 

Sex Barge-Caballero =,Hirschmuller =, Owens 
=, Wezenbeek female ↑  

Limited evidence for no 
association 

Ethnicity Owens = Limited evidence for no 
association 

Height Hirschmuller =, Mahieu =, Milgrom =, 
Van Ginckel =, Wezenbeek ↑  

Limited evidence for no 
association 

Prior symptoms of 
lower extremity 
tendinopathy 

Owens ↑, Docking 2019 ↑, Hirschmuller ↑  Limited evidence for positive 
association 

Patient characteristics (modifiable) 
Body Mass Index Hirschmuller =, Mahieu =, Milgrom =, 

Owens BMI >25.0 ↑, Rabin =, Van 
Ginckel =, Wezenbeek =  

Limited evidence for no 
association 

Body weight Hirschmuller =, Mahieu =, Milgrom =, 
Van Ginckel =, Wezenbeek ↓ 

Limited evidence for no 
association 

Alcohol use Owens 7-13 units per week for men, 4-6 
units per week for women↑ , Owens 14+ 
units per week for men, 7+ units per week 
for women = 

Limited evidence for positive 
association (moderate alcohol 
use) 

Smoking Owens =  Limited evidence for no 
association 

Biomechanical factors 
Shoe type Milgrom =  Limited evidence for no 

association 
Leg dominance Wezenbeek =  Limited evidence for no 

association 
Limited non-weight-
bearing ankle 
dorsiflexion with knee 
extended  

Kaufman <11.5° ↑, Mahieu =  Conflicting evidence 

Increased non-weight-
bearing ankle 
dorsiflexion with the 
knee bent 

Kaufman =, Mahieu =, Rabin ↓  Conflicting evidence 

Hindfoot inversion Kaufman =  Limited evidence for no 
association 

Hindfoot eversion Kaufman =  Limited evidence for no 
association 

Static arch index of the 
foot 

Kaufman =, Milgrom =  Limited evidence for no 
association 

Dynamic arch index of 
the foot 

Kaufman =  Limited evidence for no 
association 

Pronated foot posture Wezenbeek =  Limited evidence for no 
association 

Increase in isokinetic 
plantar flexor strength at 
30 degrees/s (low 
velocity) 

Mahieu ↓  Limited evidence for protective 
association 
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Explosive 
gastrocnemius-soleus 
muscle strength 

Mahieu =  Limited evidence for no 
association 

External rotation of the 
hip 

Milgrom =  Limited evidence for no 
association 

Tibial intercondylar 
distance 

Milgrom =  Limited evidence for no 
association 

lower extremity quality 
of movement test 

Rabin =  Limited evidence for no 
association 

Increased total 
displacement of the Y-
component of the 
Center of Force 

Van Ginckel ↓  Limited evidence for protective 
association 

Increased medial 
directed force 
distribution 

Van Ginckel ↓  Limited evidence for protective 
association 

Pre-existing diseases 
Renal dysfunction 
(Creatinine clearance 
<60 ml/min) 

Barge-Caballero ↑  Limited evidence for positive 
association 

   
Medication 
Fluoroquinolones as 
group 

Van der Linden =  Limited evidence for no 
association 

Levofloxacin Barge-Caballero =  Limited evidence for no 
association 

Ofloxacin Van der Linden ↑  Limited evidence for positive 
association 

Ciprofloxacin Van der Linden =  Limited evidence for no 
association 

Norfloxacin Van der Linden =  Limited evidence for no 
association 

Increased time between 
heart transplantation 
and initiation of 
fluoroquinolone 
treatment for infectious 
disease 

Barge-Caballero ↑  Limited evidence for positive 
association 

Daily prednisone dose  Barge-Caballero =  Limited evidence for no 
association 

Training factors 
Training amount Hirschmuller =, Wezenbeek = Limited evidence for no 

association 
Physical activity level 
and performance 

Mahieu physical activity level =, Milgrom 
physical activity performance (2-km run 
and maximum number of chin-ups and sit-
ups) =, Van Ginckel physical activity 
level= 

Limited evidence for no 
association 

Training in the winter 
season 

Milgrom ↑  Limited evidence for positive 
association 

Imaging parameters 
Tendon thickness (AP) 
measured on ultrasound 

Comin =, Docking 2016 =, Docking 2019 
=, Fredberg 2002 ↑, Fredberg 2008 ↑, 
Giombini =, Hagan =, Hirschmuller ↑, 
Jhingan ↑ , Ooi 2016 ↑, Weezenbeek =  

Conflicting evidence 
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Intratendinous and/or 
peritendinous Doppler 
flow on ultrasound 

Boesen =, Comin =, Giombini =, Hagan 
=, Hirschmuller ↑, Jhingan = , Ooi 2015 
=, Ooi 2016 =  

Limited evidence for no 
association 

Hypoechogenicity on 
ultrasound 

Comin moderate to severe hypoechoic 
areas ↑, Giombini =, Hagan =, 
Hirschmuller ↑, Jhingan = , Ooi 2015 =, 
Ooi 2016 =  

Conflicting evidence 

Cross-sectional surface 
area of the tendon 
measured on ultrasound 

Ooi 2016 ↑  Limited evidence for positive 
association 

Partial tendon ruptures 
on ultrasound 

Comin =, Ooi 2016 ↑  Conflicting evidence 

Collagen organisation 
on ultrasound 

Hagan =  Limited evidence for no 
association 

Intratendinous 
calcifications on 
ultrasound 

Comin =  Limited evidence for no 
association 

Paratenon blurring on 
ultrasound 

Jhingan =  Limited evidence for no 
association 

 
Table 1.6 – Overview of potential risk factors for Achilles tendinopathy examined in the cohort studies 
included. The presence of associations is marked by a grey-coloured bar. = no association; ↑ positive 
association; ↓protective association. 
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Potential risk factors Numbe
r of 
studies 

Limitations Inconsistency Indirectness Imprecision Other 
considerati
ons 

Effect 
size 

Dose-
response 
relationshi
p 

Effect of 
confounde
rs 

Quality 

Patient characteristics (non-

modifiable) 

         

Age 4 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Sex 4 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None - -  - Very low 

Ethnicity 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Height 6  High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Prior symptoms of lower 
extremity tendinopathy 

3  High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None Large No No effect Low 

Patient characteristics (modifiable)          
Body Mass Index 7 High risk of 

bias 
No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Body weight 5  High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Alcohol use 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None Small No No effect Very low 

Smoking 1  High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Biomechanical factors          
Shoe type 1 High risk of 

bias 
- No serious 

indirectness 
No serious 
imprecision 

None - - - Very low 

Leg dominance 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Limited non-weight-bearing 
ankle dorsiflexion with knee 
extended  

2 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 
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Increased non-weight-
bearing ankle dorsiflexion 
with the knee bent 

3 High risk of 
bias 

Serious inconsistency No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Hindfoot inversion 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Hindfoot eversion 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Static arch index of the foot 2 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Dynamic arch index of the 
foot 

1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Pronated foot posture 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Increase in isokinetic 
plantar flexor strength at 30 
degrees/s (low velocity) 

1 High risk of 
bias 

- Serious 
indirectness1 

Serious 
imprecision3 

None Not 
reported 

Not reported No effect Very low 

Explosive gastrocnemius-
soleus muscle strength 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

External rotation of the hip 1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Tibial intercondylar 
distance 

1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

lower extremity quality of 
movement test 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Increased total 
displacement of the Y-
component of the Center of 
Force 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision4 

None Small Yes No effect Very low 

Increased medial directed 
force distribution 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None Small Yes No effect Very low 

Pre-existing diseases       - -  
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Renal dysfunction 
(Creatinine clearance <60 
ml/min) 

1 High risk of 
bias 

- Serious 
indirectness2 

Serious 
imprecision3 

None Large No No effect Very low 

Medication          
Fluoroquinolones as group 1 High risk of 

bias 
- No serious 

indirectness 
Serious 
imprecision3 

None - - - Very low 

Levofloxacin 1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Ofloxacin 1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None Large No No effect Very low 

Ciprofloxacin 1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Norfloxacin 1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Increased time between 
heart transplantation and 
initiation of 
fluoroquinolone treatment 
for infectious disease 

1 High risk of 
bias 

- Serious 
indirectness2 

Serious 
imprecision3 

None Small No No effect Very low 

Daily prednisone dose  1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Training factors          
Training amount 2 High risk of 

bias 
No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Physical activity level and 
performance 

3 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 

Training in the winter 
season 

1 High risk of 
bias 

- No serious 
indirectness 

No serious 
imprecision 

None Not 
reported 

No No effect Very low 

Imaging parameters          
Tendon thickness (AP) 
measured on ultrasound 

11  High risk of 
bias 

Serious inconsistency No serious 
indirectness 

No serious 
imprecision 

None - - - Very low 
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Intratendinous and/or 
peritendinous Doppler flow 
on ultrasound 

8 High risk of 
bias 

No serious 
inconsistency 

No serious 

indirectness 

Serious 
imprecision3 

None - - - Very low 

Hypoechogenicity on 
ultrasound 

6 High risk of 
bias 

No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Cross-sectional surface area 
of the tendon measured on 
ultrasound 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None Not 
reported 

No No effect Very low 

Partial tendon ruptures on 
ultrasound 

2 High risk of 
bias 

Serious inconsistency No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Collagen organisation on 
ultrasound 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Intratendinous calcifications 
on ultrasound 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Paratenon blurring on 
ultrasound 

1 High risk of 
bias 

- No serious 
indirectness 

Serious 
imprecision3 

None - - - Very low 

Table 1.7 – GRADE assessment for potential risk factors for Achilles tendinopathy. The presence of associations is marked by a grey-coloured bar.  
= no association; ↑ positive association; ↓protective association. 
1 Study investigated a young population (mean age 18.4 years) in which Achilles tendinopathy is less common, therefore these findings should be interpreted with caution.  
2 Both outcomes have only been investigated in patients who had underwent a heart transplantation and therefore these findings cannot be translated to the general population. 
3 The majority of the studies had very low number of Achilles tendinopathy events (20 cases or less) and these studies could influence the best evidence synthesis.  
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Study  Study 
characteristics  

Patient characteristics Intervention (I)  Comparison / 
control (C) 

Follow-up  Outcome 
measures and 
results 

Comments  

Bonanno 
(2018) 

Type of study: 
RCT 
 
Setting: The 
Royal Australian 
Navy Recruit 
School, 
Cerberus, 
Australia 
 
Source of 
Funding: Non-
commercial 
funding2 

Inclusion criteria:  
- naval recruits from the 
Australian Defence Force 
undertaking 11 weeks of 
initial defence training 
 
Exclusion criteria: 
- already using foot 
orthoses 
- a lower limb injury 
(worst pain at least 30 
mm on a 100 mm VAS-
scale) 
 

 Number of participants 
(intervention/control): 
306 (153/153) 

 Mean age: 22.2 years 

 Male subjects: 79% 

 Important prognostic 
factors: NR 

Prefabricated 
contoured full-
length foot orthoses 
made from single-
density, closed-cell 
polyethylene 
foam  

Prefabricated 3mm 
flat full-length 
insoles made from 
single-density, 
closed-cell 
polyethylene foam  

Length of 
follow-up: 11 
weeks 
 
Loss to follow-
up: 
Intervention: 
N= 31 (20%) 
Reasons: 
discharge before 
completion of 
11-week training 
program (n=4) 
and unavailable 
for exit 
interview (n=27) 
 
Control: N= 33 
(22%) 
Reasons: 
discharge before 
completion of 
11-week training 
program (n=6) 
and unavailable 
for exit 
interview (n=27) 

Outcome measure: 
Midportion AT 
using standardised 
clinical assessment 
with a severity of 
pain that scored at 
least 30 mm on a 
100 mm VAS when 
at its worst. 
 
Results: 
Intervention: N = 
2 (1%) 
Control: N = 0 
(0%). No statistical 
analysis performed. 
 

The prefabricated 
orthosis group 
reported a greater 
number of 
adverse events 
(20% versus 
12%). The 
majority of 
adverse events 
were reported by 
the participants as 
mild (47%) or 
moderate (39%) 
in severity and 
mostly occurred 
in the first 2 
weeks of the trial 
(77%). 

Fredberg 
(2008) 

Type of study: 
RCT 
 

Inclusion criteria:  
- Being Football player in 
the Danish Super League 

The team 
physiotherapists 
were requested to 

The team 
physiotherapists 
were instructed not 

Length of 
follow-up: 52 
weeks 

Outcome measure: 
AT sustained by a 
player that results 

The players 
performed 
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Setting: Stadium 
Clinic, Atletion, 
Aarhus, 
Denmark 
 
Source of 
Funding: Non-
commercial 
funding2 

 
Exclusion criteria: 
- Symptoms of the 
Achilles tendon at 
baseline 
 

 Number of participants 
(intervention/control): 
244 (98/146) 

 Mean age: 25 years 

 Male subjects: 100% 

 Important prognostic 
factors: results were 
reported separately for 
players with and 
without ultrasound 
abnormalities of the 
Achilles tendon at 
baseline 

instruct a short 
training program 
(less than 10 
minutes) throughout 
the whole season, 
including eccentric 
training and 
stretching of the 
Achilles tendons. 
The exercises were 
done after training 
with a frequency of 
three times weekly. 
 
All subjects 
participated in their 
normal training and 
match schedule. 

to perform eccentric 
training (usually they 
did not use eccentric 
training 
prophylactically) as a 
part of the normal 
training routine. 
However, they were 
allowed to continue 
the different kinds 
of flexibility training 
that they all used. 
 
All subjects 
participated in their 
normal training and 
match schedule. 

 
Loss to follow-
up: 
Intervention: 
none 
 
Control: none 
 
Because one 
team 
randomised to 
the training 
group had not 
yet started the 
training program 
as of March 1 
due to internal 
problems in the 
club, the 
club was moved 
to the control 
group.  

from a football 
match or football 
training, 
irrespective of the 
need for medical 
attention or time 
loss from football 
activities 
 
Results: 
Intervention: N = 
15 (15%) 
Control: N = 25 
(17%). No 
significant 
between-group 
difference (risk 
difference 2%, CI -
8% – 10%, p-value 
0.86) 
 

The exercises 
with a mean of 
2.25 times per 
week (advice was 
three training 
sessions per 
week) The 
exercises were not 
performed with 
additional 
weights. 

Larsen 
(2002) 

Type of study: 
RCT 
 
Setting: Jutland 
Dragoon 
Regiment, 
Holstebro, 
Denmark 
 
Source of 
Funding: NR 

Inclusion criteria:  
- recruits aged 18-24 years 
- Start at the Jutland 
Dragoon Regiment 
 
Exclusion criteria: 
- serious back or lower 
extremity problems 
- current use of a shoe 
orthosis 
 

Use of custom-made 
semi-rigid 
biomechanic 
shoe orthoses.  
 
All subjects 
participated in a 
basic military 
training during 3 
months. 

No intervention. 
 
All subjects 
participated in a 
basic military 
training during 3 
months. 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
Intervention: 
N= 10 (13%) 
Reasons: NR 
 

Outcome measure: 
A self-reported AT 
with at least one 
day off-duty 
because of the 
injury. 
 
Results: 
Intervention: N = 
3 (4%) 

There was no 
difference in 
outcome between 
the intention to 
treat analysis and 
per protocol 
analysis for AT. 
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 Number of participants 
(intervention/control): 
146 (77/69) 

 Mean age: NR 

 Male subjects: 99% 

 Important prognostic 
factors: NR 

Control: N= 6 
(9%) 
Reasons: NR 

Control: N = 9 
(13%). No 
significant 
between-group 
difference (p-value 
0.28) 
 
 
 
 

Milgrom 
(1992) 

Type of study: 
RCT 
 
Setting: 
Department of 
Orthopaedics, 
Hadassah 
University 
Hospital, Ein 
Kerem, 
Jerusalem, Israel 
 
Source of 
Funding: NR 

Inclusion criteria:  
- Israeli male infantry 
recruits 
 
Exclusion criteria: 
- NR 
 

 Number of participants 
(intervention/control): 
390 (187/203) 

 Mean age: NR 

 Male subjects: 100% 

 Important prognostic 
factors: NR 

Wearing modified 
basketball shoes (850 
g) with improved 
shock attenuation 
properties 
 
All infantry recruits 
participated in a 
standard training 
program 
 
 

Wearing standard 
lightweight (1250 g) 
infantry boots 
 
All infantry recruits 
participated in a 
standard training 
program 
 

Length of 
follow-up: 14 
weeks 
 
Loss to follow-
up: 
Intervention: 
none 
Control: none 

Outcome measure: 
Reported AT, 
which was verified 
by orthopaedic 
examination of a 
military doctor. 
 
Results: 
Intervention: N = 
22 (12%) 
Control: N = 19 
(9%). No 
significant 
between-group 
difference (p-value 
NR) 
 

There was full 
adherence to the 
intervention. 

Pope 
(1998) 

Type of study: 
RCT (a blocked, 
quasi-random 
allocation 
procedure was 
used) 

Inclusion criteria:  
- male Australian Army 
recruits aged 17-35 years 
- recruit training between 
September 1992 and May 
1993 

Stretching exercises  
designed to lengthen 
the gastrocnemius 
and soleus muscles 
(two 20s static 
stretches for each 

No stretching 
exercises of the 
gastrocnemius and 
soleus muscles. 
Instead, the 
participants received 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 

Outcome measure: 
Reported AT, 
which was verified 
by examination of 
the medical officer 
or physiotherapists. 
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Setting: The 
Australian 
Army's 1st 
Recruit Training 
Battalion, 
situated at 
Kapooka, in 
rural New South 
Wales, Australia 
 
Source of 
Funding: NR 

 
Exclusion criteria: 
- an injury at baseline 
- an injury between the 
recruiting medical 
examination and the start 
of the intervention 
 
 

 Number of participants 
(intervention/control): 
1093 (549/544) 

 Mean age: NR 

 Male subjects: 100% 

 Important prognostic 
factors: NR 

muscle group) 
before undertaking 
any strenuous 
physical exercise. 
 
All subjects 
participated in a 11-
week 
period (47 
hours) of intense 
physical exercise. 

stretches for their 
wrist flexor and 
triceps muscles (two 
20s static stretches 
for each muscle 
group) before 
they undertook any 
strenuous physical 
exercise. 
 
All subjects 
participated in a 11-
week period (47 
hours) of intense 
physical exercise. 

Intervention: 
N= 98 (18%) 
Reasons: 
discharged or 
backsquadded 
before the end 
of the training 
program 
 
Control: N= 
112 (21%) 
Reasons: 
subjects were 
discharged or 
backsquadded 
before the end 
of the training 
program. 48 
subjects in this 
group withdrew 
from the study. 

 
The AT had to 
meet the following 
criteria: prominent 
thickening 
(compared with the 
contralateral side), 
palpable crepitus, 
palpable nodules or 
lesions, or 
blistering over the 
tendon. 
 
Results: 
Intervention: N = 
1 (0.2%) 
Control: N = 0 
(0%). No statistical 
analysis performed. 
 
 
 

Ramskov 
(2018) 

Type of study: 
RCT 
 
Setting: Section 
for Sports 
Science, 
Department of 
Public Health, 
Aarhus, 
Denmark 
 

Inclusion criteria:  
- healthy recreational 
runners between 18-65 
years of age 
- the runner owned an 
iOS- or Android 
smartphone 
- running 1 to 3 times per 
week for at least 6 
consecutive months 
 

Intervention 1(S-I 
preconditioning): 
Running schedule 
consisting of 
running 3 times per 
week followed by a 
4-week periodisation 
cycle that was 
repeated for a total 
of six times. The 
initial 8 weeks 

Intervention 2 (S-V 
preconditioning): 
Running schedule 
consisting of 
running 3 times per 
week followed by a 
4-week periodisation 
cycle that was 
repeated for a total 
of six times. The 
initial 8 weeks 

Length of 
follow-up: 24 
weeks 
 
Loss to follow-
up: 
Intervention: 
N= 279 (67%) 
Reasons: Lost to 
follow-up 
without specific 

Outcome measure: 
AT sustained 
during or after 
running and 
attributed to 
running. The injury 
must have caused a 
training reduction  
for at least 7 days. 
The diagnosis was 

Despite the 
interventional 
focus of 
S-I being a 
progression of a 
hard relative 
running intensity, 
only 8% of 
running 
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Source of 
Funding: Non-
commercial 
funding2 
 

Exclusion criteria: 
- an injury within the past 
6 months 
- being pregnant 
- contra-indication for 
vigorous physical activity 
 

 Number of participants 
(intervention/control): 
839 (419/420) 

 Mean age: 39.1 years 

 Male subjects: 38% 

 Important prognostic 
factors: NR 

(preconditioning) of 
both groups 
followed a similar 
running schedule. 
During the 
subsequent 16 
weeks, S-I 
progressed the 
proportion of weekly 
running at a hard 
intensity (88% 
maximal oxygen 
consumption).  
 

(preconditioning) of 
both groups 
followed a similar 
running schedule. 
During the 
subsequent 16 
weeks, S-V 
progressed the 
proportion of weekly 
running with a 
percentage change in 
total weekly 
kilometres.  
 

reason, 
pregnancy, 
Injury during 
other activities 
or illness. 
 
Control: N= 
288 (69%) 
Reasons: 
Lost to follow-
up without 
specific reason, 
pregnancy, 
Injury during 
other activities, 
illness, 
discontinuation 
due to surgery 
or an accident. 

established by a 
physical therapist. 
 
Results: 
Intervention 1: N 
= 3 (0.8%) 
Intervention 2: N 
= 5 (1.2%). No 
statistical analysis 
performed. 
 

sessions averaged 
an absolute 
intensity 
of 12 km/h or 
faster. 
 

Van 
Mechelen 
(1993) 

Type of study: 
RCT 
 
Setting: 
Department of 
Health Science, 
Faculty of 
Human 
Movement 
Sciences, Vrije 
Universiteit, 
Amsterdam, 
The 
Netherlands 

Inclusion criteria:  
- civil servant of 
Amsterdam 
- healthy/no current 
injury 
- no sick leave 
- running at least 10 
km/week all year-round 
- not performing sports as 
part of their profession 
 
Exclusion criteria: 
- NR 
 

A warmup of 6 
minutes of running 
exercises, 3 minutes 
of loosening 
exercises, and 10 
minutes of 
stretching to be 
performed before 
each running 
session. A cooldown 
after each running 
session consisted of 
the inverse of the 
warmup. Stretching 

NR. 
 
All subjects were 
asked to continue 
running in the same 
way as they had 
done before. 

Length of 
follow-up: 16 
weeks 
 
Loss to follow-
up: 
Intervention: 
N= 159 (24%). 
Reasons: NR 
 
Control: N= 
168 (20%). 
Reasons: NR 

Outcome measure: 
Reported AT, 
which was verified 
by examination of 
physician. 
 
The AT had to 
meet the following 
criteria: 1) the 
subject had to stop 
running, 2) the 
subject could not 
run on the next 
occasion, 3) the 

The 
implementation 
of the 
intervention was 
successful, given 
the significant 
improvement of 
the specific 
knowledge scores 
of warmup and 
cooldown in the 
subjects of the 
intervention 
group (mean 
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Source of 
Funding: 
Commercial and 
non-commercial 
funding1 

 

 Number of participants 
(intervention/control): 
421 (210/211) 

 Mean age: NR 

 Male subjects: 100% 

 Important prognostic 
factors: Participants 
were matched for age 
and estimated weekly 
running distance before 
randomisation. 

exercises (three 
bouts of 10 seconds 
each of static 
stretching of the 
iliopsoas, quadriceps 
muscles, hamstrings, 
soleus and 
gastrocnemius 
muscles) were 
performed as 
outlined above twice 
a day regardless of 
running 
performance. 
 
All subjects were 
asked to continue 
running in the same 
way as they had 
done before. 

subject could not 
go to work the next 
day, 4) the subject 
needed medical 
attention, or 5) the 
subject suffered 
from pain or 
stiffness during 10 
subsequent days 
while running. 
 
Results: 
Intervention: N = 
2 (1%) 
Control: N = 2 
(0.9%). No 
significant 
between-group 
difference (p-value 
NR) 

60%) compared 
with the control 
group (mean 
11%). 

Table 1.8 – Data extraction of the randomised trials investigating the effectiveness of primary prevention measures. 
AT, Achilles tendinopathy; NR, not reported. 
1The Dutch Ministry of Health Welfare and Cultural Affairs as the Dutch contribution to a coordinated research project of the Council of Europe: “Sports for All: 
Sports Injuries and Their Prevention.”; This study was also financially supported by the Municipal Health Authority of the city of Amsterdam and by Sportcom, 
publisher of Runners monthly magazine. 
2 Financial support from the Initiative Foundation of the Danish Soccer Association. 
3 La Trobe University Sport, Exercise and Rehabilitation Research Focus Area. 
4 The Graduate School of Health at Aarhus University and the Danish Rheumatism Association. 
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Study  Domains 
Selection bias Performance bias Detection bias Attrition bias Reporting 

bias 
Other 
bias 

Random sequence 
generation 

Allocation 
concealment 

Blinding of patients 
and staff 

Blinding of outcome 
assessment 

Completeness of 
outcome data 

Selective 
reporting 

 

Milgrom 1992 ? ? - - + + ? 1 

Van Mechelen 
1993 

? ? - - - + ? 1 

Pope 1998 - ? - - - + - 1,2 

Larsen 2002 ? ? - + - + - 1,2,3 
Fredberg 2008 ? ? - - + + - 4 
Bonanno 2018 + + + + - + - 2 

Ramskov 2018 + + - + - ? - 2 
Table 1.9 – Risk of bias assessment of randomised studies investigating the effectiveness of primary prevention measures. 
+ low risk of bias, ? unclear risk of bias, - high risk of bias. 
1 No baseline characteristics reported. 
2 Low number of events. 
3 Diagnosis of AT not assessed clinically, but self-reported by patient. 
4 Cross-over of a football team after randomisation. 
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Quality assessment No of patients Effect Quality Importance 
No of 
studies 

Design Risk 
of bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Shock 
absorb 
shoes 

Control Relative 
(95% 
CI) 

Absolute   

Incidence of AT (follow-up 6-24 weeks; measured as: self-reported AT or AT established as clinical diagnosis; Better indicated by lower values) 
1 RCT Very 

serious 
NA No serious 

indirectness 
Serious 1 None 22/187 19/203 - AT risk 

intervention 
12% versus 
9% in 
control 
group2 

++00 
Low 

CRITICAL 

 
Quality assessment No of patients Effect Quality Importance 
No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Insoles Control Relative 
(95% 
CI) 

Absolute   

Incidence of AT (follow-up 6-24 weeks; measured as: self-reported AT or AT established as clinical diagnosis; Better indicated by lower values)  
2 RCTs Serious No serious 

inconsistency 
No serious 
indirectness 

Serious 3,4 None 5/230 9/222 - AT risk 
intervention 
2.2% versus 
4.0% in 
control 
group 1 

+000 
Low 

CRITICAL 
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Quality assessment No of patients Effect Quality Importance 
No of 
studies 

Design Risk 
of bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Warm 
up and 
stretch 
exercise 

Control Relative 
(95% 
CI) 

Absolute   

Incidence of AT (follow-up 6-24 weeks; measured as: self-reported AT or AT established as clinical diagnosis; Better indicated by lower values)  
2 RCTs Very 

serious 
No serious 
inconsistency 

No serious 
indirectness 

Serious 3 None 3/759 2/755 - AT risk 
intervention 
0.4% versus 
0.3% in 
control 
group 2 

++00 
Low 

CRITICAL 

 
Quality assessment No of patients Effect Quality Importance 
No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Calf 
muscle 
strength 
training 

Control Relative 
(95% 
CI) 

Absolute   

Incidence of AT (follow-up 6-24 weeks; measured as: self-reported AT or AT established as clinical diagnosis; Better indicated by lower values)  
1 RCT Serious NA No serious 

indirectness 
Serious 3 None 15/98 25/146 –8% to 

10% 
AT risk 
intervention 
15% versus 
17% in 
control 
group 

++00 
Low 

CRITICAL 
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Quality assessment No of patients Effect Quality Importance 
No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Build  
up 
volume 
of 
running  

Build  
up 
intensity 
of 
running  

Relative 
(95% 
CI) 

Absolute   

Incidence of AT (follow-up 6-24 weeks; measured as: self-reported AT or AT established as clinical diagnosis; Better indicated by lower values)  
1 RCT Serious NA No serious 

indirectness 
Serious 3 None 5/420 3/419 - AT risk 

progression 
in volume 
4% versus 
2% with 
progression 
in intensity 
2 

++00 
Low 

CRITICAL 

Table 1.10 – GRADE assessment per preventive intervention.  
1 No data available of confidence intervals 
2 Statistical comparisons have not been made 
3 No data available of confidence intervals. Very low number of events. 
4 A clinically relevant difference could be present when the number of events would be adequate. Therefore, imprecision is rated down by two levels. 
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Supplementary file Module 2 
 
Scoping question 
How is Achilles tendinopathy diagnosed? 
 
Literature search and selection 
Sub-question 1 (diagnostic criteria) 
In order to answer sub-question 1, a systematic literature search was carried out using the 
following question:  
What are the criteria for diagnosing Achilles tendinopathy? 
 
The systematic literature analysis was performed using the following PICO: 
 
P:  patients with a suspected Achilles tendinopathy; 
I:  diagnostic criteria in patients with Achilles tendinopathy; 
C:  diagnostic criteria in patients without Achilles tendinopathy; 
O:  test properties (sensitivity, specificity and predictive value) of the diagnostic    criteria. 
 
The working group considered the diagnostic criteria for Achilles tendinopathy to be the primary 
outcome measure for sub-question 1. The working group considered imaging findings not to be 
suitable outcome measures, as abnormalities on imaging can also occur in asymptomatic 
individuals. Imaging is described separately in Module 3. 
 
On January 10th 2019, a PICO based systematic literature search (Table 2.1) was carried out in 
collaboration with the Medical Librarian of Erasmus MC within the following databases: 
Embase, Medline Ovid and Cochrane CENTRAL. Relevant studies were selected based on the 
following criteria. 
 
Inclusion criteria: 
 The study evaluated properties (sensitivity, specificity and predictive value) of clinical tests 

for diagnosing Achilles tendinopathy. 
 The study had a cohort or cross-sectional research design. 

 
Exclusion criteria: 
 The study was an animal study or has an in vitro research design. 
 The study included ≤ 10 patients. 
 
In addition, national and international guidelines were reviewed: the previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007), the guideline databases of the 
Dutch General Practitioners Society (NHG), the National Institute for Health and Care 
Excellence (NICE), the National Guidelines Clearinghouse (NGC) and the Guidelines 
International Network (G-I-N).  
 
In addition to the database search, the diagnostic criteria used in the included randomised trials in 
the treatment module were reviewed. For more information about the search, the working group 
refers to the Treatment module (Module 4). 
 
Results 
A flow chart of the selection process is displayed in Figure 2.1. The results of the database search 
consisted of 343 articles of which 69 were considered potentially relevant based on title and 
abstract screening. In addition, in three (systematic) reviews and guidelines the reference list was 
screened for relevant studies1-3, after which 1 additional potentially relevant article was added. 
After examining the full text of these 70 articles, none of the studies were found to meet the pre-
established criteria. Therefore, the GRADE methodology was not used. A review of the existing 
national and international guidelines revealed no useful results. 
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Information from existing guidelines will also be taken into account. The diagnostic process for 
diagnosing Achilles tendinopathy has been discussed in 2 guidelines: previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007) and the American Physical 
Therapy Association.4 
 
31 studies were included in the Treatment module (Module 4). The majority focused on patients 
with midportion Achilles tendinopathy (26 studies). The other studies focused on patients with 
insertional Achilles tendinopathy (3 studies) and patients with Achilles tendinopathy where the 
location was not specified (2 studies). 
 
Midportion Achilles tendinopathy 
The criteria used in 26 studies to clinically diagnose midportion Achilles tendinopathy are shown 
in summary in Table 2.2 and in detail in Table 2.4. The 3 most used criteria were pain on 
palpation (17/26 studies), symptoms localised 2 to 7 cm proximal from the Achilles tendon 
insertion (13/26 studies) and thickening of the Achilles tendon (11/26 studies).  
 
In 14 out of these 26 studies (54%) imaging modalities (ultrasound or MRI) were used in the 
diagnostic process.  
 
Insertional Achilles tendinopathy 
The criteria used in 3 studies to clinically diagnose insertional Achilles tendinopathy are shown in 
summary in Table 2.3 and in detail in Table 2.4. In 2 studies, pain on palpation of the Achilles 
tendon insertion and a reduced tendon loading capacity were used as criteria. In 1 study no 
diagnostic criteria were reported.  
 
In two out of three studies (67%) in patients with insertional Achilles tendinopathy, ultrasound 
was used in the diagnostic process.  
 
Quality of evidence 
As these criteria were not outcome measures in studies but more a reflection of the expert 
opinion in diagnosing Achilles tendinopathy, the quality of the evidence was not assessed using 
the GRADE system. 
 
Sub-question 2 (Differential diagnoses) 
For answering sub-question 2, we designed the following question:  
Which differential diagnoses of posterior ankle pain should be considered and which underlying 
pathology might be related to Achilles tendinopathy? 
 
Methods 
The working group decided not to use a systematic literature review to answer sub-question 2, 
but to review existing guidelines, (inter)national guideline databases, sports medical books, 
systematic reviews and the expertise of the working group. Therefore, the previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007), the guideline of the 
Orthopaedic Section of the APTA4 and the 'Clinical Sports Medicine' book (5th edition, 2017) 
were consulted. No systematic reviews were found that describe the differential diagnosis of 
Achilles tendinopathy.  
 
Results 
Table 2.5 displays the differential diagnoses that can be considered in posterior ankle pain, 
suggestive for Achilles tendinopathy. 
 
Table 2.6 displays the potentially associated pathologies for Achilles tendinopathy, based on the 
criteria identified in sub-question 1. 
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Conclusions 
Sub-question 1. What are the criteria for diagnosing Achilles tendinopathy? 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

There are no data available on the test characteristics of diagnostic criteria. 

 
Midportion Achilles tendinopathy 

- 
Grade 

The most commonly used criteria for diagnosing midportion Achilles 
tendinopathy in randomised trials are: 
1) Pain on palpation 
2) Symptoms localised 2 to 7 cm proximal to the tendon insertion 
3) Thickening of the tendon 
4) Pain during or after exercise 
 
In 54% of RCTs, imaging (ultrasound or MRI) was used as part of the diagnostic 
process. 

 
Insertional Achilles tendinopathy 

- 
Grade 

The most commonly used criteria for diagnosing insertional Achilles 
tendinopathy in randomised trials are: 
1) Pain on local palpation. 
2) Reduced loadbearing capacity of the tendon. 
 
In 67% of RCTs, imaging (ultrasound) was used as part of the diagnostic process. 

 
Sub-question 2. Which differential diagnoses of posterior ankle pain should be considered and which underlying 
pathology might be related to Achilles tendinopathy? 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

Based on the expertise of the working group, existing guidelines and (sports) 
medical literature, differential diagnostic considerations for posterior ankle pain 
(Table 2.5) and for possibly associated pathologies in midportion and insertional 
Achilles tendinopathy (Table 2.6) are summarised. 

 
Considerations 
The working group concludes that a number of clinical diagnostic criteria can be used for both 
insertional and midportion Achilles tendinopathy. There is disagreement in general and within 
the working group about the use of imaging in the diagnostic process. A broad differential 
diagnosis has been formulated for both patients with posterior ankle complaints suggestive of 
Achilles tendinopathy, as well as possibly related underlying pathology in patients with clinically 
diagnosed Achilles tendinopathy. 
 
An extensive search in literature revealed no available data on the sensitivity, specificity and 
predictive values of specific diagnostic tests to diagnose Achilles tendinopathy. This is a 
limitation in formulating recommendations for the diagnosis of Achilles tendinopathy. Although, 
it is also questionable what should be considered as ‘gold standard’ for diagnosing Achilles 
tendinopathy.5 Previous guidelines and a recently published international consensus statement 
shows a consensus for using a clinical diagnosis. Among 28 international experts in tendinopathy 
and 32 patients with tendinopathy there was consensus that Achilles tendinopathy should be 
defined by the following characteristics: 'pain and loss of function related to loading'.6 The 
working group acknowledges that this consensus meeting focused mainly on terminology of the 
condition and not on the specific associated diagnostic criteria. The ICON consensus group also 
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stated that clinical findings should be assessed appropriately (e.g. when pain on palpation is 
assessed, the exact location of the pain and the palpated structure should be clearly defined).7  
The survey of the Netherlands Patient Federation on the diagnostic process found that the 
majority of the 96 respondents (92%) were diagnosed clinically. This may well be due to the fact 
that imaging abnormalities can be present in the asymptomatic population.1 As a result, a simple 
imaging gold standard is not available. On the other hand, the absence of abnormalities on 
imaging may preclude the diagnosis of Achilles tendinopathy. Although imaging abnormalities in 
an early reactive tendinopathy may still be lacking, chronic tendinopathy can be characterised by 
tendon thickening and structural abnormalities on imaging. In the absence of these findings on 
imaging, the working group recommends reconsidering the diagnosis. Due to the above-
mentioned data, the role of conducting diagnostic imaging for Achilles tendinopathy is complex. 
Imaging is covered in more detail in Module 3. 
 
Due to the lack of evidence for the use of a (number of) specific tests to diagnose Achilles 
tendinopathy, the working group has chosen to extract the diagnostic criteria from inclusion 
criteria used in RCTs on Achilles tendinopathy. This recognises the opinions of expert clinicians 
and researchers in diagnosing Achilles tendinopathy. The group felt that this justified the use of 
conclusions of these trials in formulating recommendations in the guideline. Most studies 
described the diagnostic criteria for midportion Achilles tendinopathy (n=26) and a few for 
insertional Achilles tendinopathy (n=3). A number of diagnostic criteria were used more 
frequently than others, and the working group used a cut off value of more than 30% for criteria 
to be incorporated in the recommendations. 
 
History taking and physical examination are important elements to diagnose Achilles 
tendinopathy. There should be localised pain, which increases with more tendon-loading 
activities. The localisation of pain in the Achilles tendon can be acquired reliably on history 
taking between clinicians.8 Tendon thickening, on physical examination, is another frequently 
used diagnostic criterion and has good to moderate reliability.8 It is debatable whether pain on 
palpation should be used as diagnostic criterion. Pain on patellar tendon palpation was present in 
46% of asymptomatic jumping athletes.9 While this should make the examiner alert to potential 
false-positive findings, the clinical situation is different when a patient has a history of localised 
pain and the pain on local palpation is recognisable. Assessment of pain on palpation can be 
performed with very good intra-rater and good inter-rater reliability.8 These data show that these 
simple clinical diagnostic criteria are reliable to assess. 
 
The working group discussed that local thickening should also be added to the diagnostic criteria 
for insertional Achilles tendinopathy as well as a reduced loadbearing capacity of the tendon, 
which is considered to result of pain on activity. The working group believes that for insertional 
tendinopathy the relationship between (sports) loading and symptoms should be part of these 
diagnostic criteria.  
 
The working group considers it important to mention that these clinical diagnostic criteria might 
be less applicable for Achilles tendinopathy with short symptom duration, as almost all the 
included randomised studies have included patients with chronic symptoms. A proportion of 
patients with short-lived symptoms might have similar clinical diagnostic criteria as those with 
chronic Achilles tendinopathy. Some patients might – however – have a different clinical picture 
(e.g. absence of tendon thickening). It is questionable whether these patients should be labelled as 
having Achilles tendinopathy.5 
 
Considering patients with possible Achilles tendinopathy who present with posterior ankle pain, 
the working group found it important for healthcare providers to consider a broad differential 
diagnosis. It is outside the scope of this guideline to formulate a more extensive detailed list of 
potential diagnoses. Table 2.5 presents the differential diagnoses that the working group 
recommends considering when assessing these patients. It is important to note that the clinical 
importance of an associated bursitis, Haglund’s morphology, intratendinous calcifications, 
plantaris tendon-mediated Achilles tendinopathy and peritendinous abnormalities of the Achilles 
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tendon is not clearly established. The working group recognised that possible associations could 
be present between these finding and Achilles tendinopathy. These might also be a specific target 
for treatment. It is unknown whether these conditions have a different prognosis or if patients 
benefit from specific targeted treatments in these cases. Due to the presumed relationship 
between these abnormalities on imaging and the Achilles tendon, a causal relationship might be 
considered, but it is often complex to establish this as many of these imaging findings also occur 
in asymptomatic individuals.  
 
Once a diagnosis of Achilles tendinopathy is established, the working group advises considering 
underlying pathologies or diseases which may have specific consequences on general health or in 
which specific treatments are available. Enthesitis related to auto-inflammatory arthropathies and 
tendon xanthomas as part of Familial Hypercholesterolemia are clear examples and further 
explained in Table 2.7. The working group recommends referring to appropriate medical 
professionals when specific underlying pathology is expected. 
 
The role of imaging in establishing a diagnosis is not clear. Based on the results of the literature 
review, the working group considers it highly plausible that this clinical diagnosis can be made 
without using additional imaging. In addition, from a recent international consensus meeting, it 
became clear that the majority of health care providers and patients (74% of the 60 participants) 
do not always consider imaging necessary for diagnosing Achilles tendinopathy.6 However, the 
working group recognises that in the absence of systematically evaluated diagnostic criteria, 
imaging can be used to make diagnosis more or less likely and it can be useful when considering 
other differential diagnoses or specific underlying pathology.  In cases with an unexpected clinical 
course or response to treatment, further diagnostic testing may be warranted. Another reason for 
additional imaging is to guide injection therapy or in the planning of a surgical procedure. 
Negative imaging results might also provide valuable information. It could trigger the healthcare 
provider to search for alternative diagnoses. When these cannot be identified, this phenomenon 
(localised tenderness with normal imaging) may be regarded as a subcategory of Achilles 
tendinopathy (early stage tendinopathy).5 
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Figures and Tables in supplementary file Module 2 
 

 
Figure 2.1 – PRISMA flowchart of the selection process for sub-question 2.1: What are the 
diagnostic criteria for Achilles tendinopathy? 
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Embase.com 234 229 
Medline ovid 258 101 
Cochrane 
CENTRAL 

31 13 

Total  523 343 

 
Database Search terms 

Embase.com ('achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'achilles 
tendon'/de) OR (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) NOT 
([Conference Abstract]/lim) AND [English]/lim NOT ([animals]/lim NOT 
[humans]/lim) AND ('sensitivity and specificity'/de OR 'observer 
variation'/exp OR 'interrater reliability'/de OR 'intrarater reliability'/de OR 
'reproducibility'/exp OR 'discriminant analysis'/exp OR 'internal 
consistency'/de OR ((observer* NEAR/3 variation*) OR reproducib* OR 
reliab* OR unreliab* OR coefficient OR homogeneity OR homogeneous OR 
(internal* NEAR/3 consisten*) OR precision OR imprecision OR sensitivit* 
OR specificit* OR interrater* OR inter-rater* OR intrarater* OR intra-rater* 
OR intertester* OR inter-tester* OR intratester* OR intra-tester* OR 
interobserver* OR inter-observer* OR intraobserver* OR intra-observer* OR 
intertechnician* OR inter-technician* OR intratechnician* OR intra-
technician* OR interexaminer* OR inter-examiner* OR intraexaminer* OR 
intra-examiner* OR interassay* OR inter-assay* OR intraassay* OR intra-
assay* OR interindividual* OR inter-individual* OR intraindividual* OR intra-
individual* OR interparticipant* OR inter-participant* OR intraparticipant* 
OR intra-participant* OR kappa OR kappa-s OR kappas OR repeatab* OR 
((replicab* OR repeated) NEAR/3 (measure OR measures OR findings OR 
result OR results OR test OR tests)) OR generaliza* OR generalisa* OR 
concordance OR (intraclass NEAR/3  correlation*) OR discriminative OR 
error OR errors OR ((individual OR interval OR rate OR analysis OR values) 
NEAR/3 variabil*) OR (uncertainty NEAR/3 (measurement OR measuring)) 
OR 'standard error of measurement' OR sensitiv* OR interpretab* OR 
((minimal OR minimally OR clinical OR clinically) NEAR/3  (important OR 
significant OR detectable) NEAR/3 (change OR difference)) OR (small* 
NEAR/3 (real OR detectable) NEAR/3 (change OR difference)) OR 
'meaningful change' OR 'ceiling effect' OR 'floor effect' OR 'Item response 
model' OR IRT OR Rasch OR 'Differential item functioning' OR DIF OR 
'computer adaptive testing' OR 'item bank' OR 'cross-cultural 
equivalence'):ab,ti) 

Medline ovid 

 

(((Tendinopathy/ OR Pathology/) AND "achilles tendon"/) OR "achilles 
tendon"/pa OR (((achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))).ab,ti.) AND 
English.lg NOT (exp animals/ NOT humans/) AND ("Sensitivity and 
Specificity"/ OR Observer Variation/ OR Reproducibility of Results/ OR 
Discriminant Analysis/ OR ((observer* ADJ3 variation*) OR reproducib* OR 
reliab* OR unreliab* OR coefficient OR homogeneity OR homogeneous OR 
(internal* ADJ3 consisten*) OR precision OR imprecision OR sensitivit* OR 
specificit* OR interrater* OR inter-rater* OR intrarater* OR intra-rater* OR 
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intertester* OR inter-tester* OR intratester* OR intra-tester* OR 
interobserver* OR inter-observer* OR intraobserver* OR intra-observer* OR 
intertechnician* OR inter-technician* OR intratechnician* OR intra-
technician* OR interexaminer* OR inter-examiner* OR intraexaminer* OR 
intra-examiner* OR interassay* OR inter-assay* OR intraassay* OR intra-
assay* OR interindividual* OR inter-individual* OR intraindividual* OR intra-
individual* OR interparticipant* OR inter-participant* OR intraparticipant* 
OR intra-participant* OR kappa OR kappa-s OR kappas OR repeatab* OR 
((replicab* OR repeated) ADJ3 (measure OR measures OR findings OR result 
OR results OR test OR tests)) OR generaliza* OR generalisa* OR 
concordance OR (intraclass ADJ3  correlation*) OR discriminative OR error 
OR errors OR ((individual OR interval OR rate OR analysis OR values) ADJ3 
variabil*) OR (uncertainty ADJ3 (measurement OR measuring)) OR standard 
error of measurement OR sensitiv* OR interpretab* OR ((minimal OR 
minimally OR clinical OR clinically) ADJ3  (important OR significant OR 
detectable) ADJ3 (change OR difference)) OR (small* ADJ3 (real OR 
detectable) ADJ3 (change OR difference)) OR meaningful change OR ceiling 
effect OR floor effect OR Item response model OR IRT OR Rasch OR 
Differential item functioning OR DIF OR computer adaptive testing OR item 
bank OR cross-cultural equivalence).ab,ti.) 

Cochrane 

CENTRAL 

((((achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* 
OR tendonitis* OR tendon-patholog*))):ab,ti) AND (((observer* NEAR/3 
variation*) OR reproducib* OR reliab* OR unreliab* OR coefficient OR 
homogeneity OR homogeneous OR (internal* NEAR/3 consisten*) OR 
precision OR imprecision OR sensitivit* OR specificit* OR interrater* OR 
inter-rater* OR intrarater* OR intra-rater* OR intertester* OR inter-tester* 
OR intratester* OR intra-tester* OR interobserver* OR inter-observer* OR 
intraobserver* OR intra-observer* OR intertechnician* OR inter-technician* 
OR intratechnician* OR intra-technician* OR interexaminer* OR inter-
examiner* OR intraexaminer* OR intra-examiner* OR interassay* OR inter-
assay* OR intraassay* OR intra-assay* OR interindividual* OR inter-
individual* OR intraindividual* OR intra-individual* OR interparticipant* OR 
inter-participant* OR intraparticipant* OR intra-participant* OR kappa OR 
kappa-s OR kappas OR repeatab* OR ((replicab* OR repeated) NEAR/3 
(measure OR measures OR findings OR result OR results OR test OR tests)) 
OR generaliza* OR generalisa* OR concordance OR (intraclass NEAR/3  
correlation*) OR discriminative OR error OR errors OR ((individual OR 
interval OR rate OR analysis OR values) NEAR/3 variabil*) OR (uncertainty 
NEAR/3 (measurement OR measuring)) OR 'standard error of measurement' 
OR sensitiv* OR interpretab* OR ((minimal OR minimally OR clinical OR 
clinically) NEAR/3  (important OR significant OR detectable) NEAR/3 
(change OR difference)) OR (small* NEAR/3 (real OR detectable) NEAR/3 
(change OR difference)) OR 'meaningful change' OR 'ceiling effect' OR 'floor 
effect' OR 'Item response model' OR IRT OR Rasch OR 'Differential item 
functioning' OR DIF OR 'computer adaptive testing' OR 'item bank' OR 
'cross-cultural equivalence'):ab,ti) 

Table 2.1 – Search strategy for diagnostic criteria (sub-question 1) 
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Clinical criteria used Number of 
studies 

 Pain on palpation 17/26 

 Symptoms localised to 2-7 cm proximal from the Achilles tendon 
insertion 

13/26 

 Thickening of the tendon 11/26 

 Pain during or after exercise 8/26 

 History of pain  7/26 

 Morning stiffness/starting stiffness 5/26 

 Functional limitations 4/26 

 Reduced symptoms if tendon under tension 1/26 

 VISA-A score (no cut off value reported) 1/26 

 VAS score (no cut off value reported) 1/26 
Table 2.2 – Criteria used for diagnosing midportion Achilles tendinopathy in 26 trials. 
 

Clinical criteria used Number of 
studies 

 Pain on palpation of the Achilles tendon insertion 2/3 

 Reduced tendon loading capacity 2/3 

 No criteria reported 1/3 
Table 2.3 – Criteria for diagnosing insertional Achilles tendinopathy used in 3 trials. 
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Study Clinical criteria Imaging 

Midportion Achilles tendinopathy 
Balius, 2016 
10 

 Painful thickening of the Achilles tendon located 2 to 6 
cm above the tendon insertion 

 Symptoms present for at least 3 months 

 Ultrasonography 

Bell, 2013 11  Chronic localised pain and stiffness 
 Symptoms present for at least 3 months 

 Ultrasonography 

Beyer, 2015 
12 

 Diagnosis based on VISA-A score, VAS-score, physical 
examination, and pain. Specific criteria were not 
reported 

 Symptoms present for at least 3 months 

 Ultrasonography 

Boesen, 
2017 13 

 Thickness and pain on clinical examination located 2-7 
cm proximal to the insertion on the calcaneus 

 Symptoms present for at least 3 months 

 Ultrasonography 

de Jonge, 
2010 14 

 Tendon painful on palpation and painful during or after 
sport 

 Tendon thickening 2-7 cm proximal to the distal 
insertion 

 Symptoms present for at least 2 months 

 None 

de Jonge, 
2011 15 

 Tendon painful on palpation and painful during or after 
sport 

 Tendon thickening 2-7 cm proximal to the distal 
insertion 

 Symptoms present for at least 2 months 

 None 

Heinemeier, 
2017 16 

 Pain during Achilles tendon loading 
 Clinical signs of midportion Achilles tendinopathy (not 

further specified) 
 Symptoms present for at least 3 months 

 Ultrasonography 

Herrington, 
2007 17 

 Complaints of local Achilles pain, stiffness or functional 
impairment on activity 

 Symptoms present for at least 3 months 

 None 

Hutchison, 
2013 18 

 Pain and tenderness in the tendo Achilles between 2 cm 
and 6 cm above its insertion into the calcaneum 

 Symptoms present for at least 3 months 

 Ultrasonography 

Krogh, 2016 
19 

 Painful and thickened tendon in relation to activity and 
on palpation (2 to 7 cm proximal to the insertion on the 
calcaneus) 

 Symptoms present for at least 6 months 

 Ultrasonography 

Lynen, 2017 
20 

 Painful midportion Achilles tendon (area not further 
specified) 

 Symptoms present for at least 6 weeks 

 None 

Morrison, 
2017 21 

 Criteria not reported 
 Symptoms present for at least 6 months 

 MRI 

Munteanu, 
2015 22 

 Insidious onset of pain in the Achilles tendon region 
aggravated by weightbearing activities and/or was worse 
in the morning and/or during the initial stages of 
weightbearing activities; and pain located 2-6 cms 
proximal to the Achilles tendon insertion 

 Symptoms present for at least 3 months 

 Ultrasonography 

Mafi, 2001 23  Painful area 2-6 cm from the calcaneal insertion  Ultrasonography 
Pearson,  Activity-related pain of gradual or semiacute onset,  None 
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2012 24 postinactivity stiffness, and tenderness, thickening, and 
nodularity localised to the midtendon 

 Symptoms present for at least 3 months 
Rompe, 
2007 25 

 Pain over the main body of the Achilles tendon 2 to 6 
cm proximal to its insertion, thickening, and impaired 
function 

 Symptoms present for at least 6 months 

 Ultrasonography 

Rompe, 
2009 26 

 Pain over the main body of the Achilles tendon 2 to 6 
cm proximal to its insertion, thickening, and impaired 
function 

 Symptoms present for at least 6 months 

 Ultrasonography 

Roos, 2004 
27 

 Symptoms located 2-6 cm proximally to the insertion 
 Symptoms present for at least 4 weeks 

 None 

Silbernagel, 
2001 
28 

 Chronic pain from the Achilles tendon 
 Symptoms present for at least 3 months 

 None 

Silbernagel, 
2007 29 

 Achilles tendon pain, thickening, and impaired 
performance 

 Symptoms present for at least 2 months 

 None 

Stevens, 
2014 30 

 Midportion Achilles tenderness (2-7 cm proximal to 
insertion) on palpation during or after activity 

 Symptoms present for at least 3 months 

 None 

Tumilty, 
2012 31 

 Tender area of intratendinous thickening that moves 
with the tendon and significantly decreases or 
disappears when the tendon is put under tension 

 Symptoms present for at least 3 months 

 None 

Tumilty, 
2016 32 

 Tender area of intratendinous thickening that moves 
with the tendon and significantly decreases or 
disappears when the tendon is put under tension 

 Symptoms present for at least 3 months 

 None 

Usuelli, 2017 
33 

 Criteria not reported 
 Symptoms present for at least 3 months 

 None 

Yelland, 
2011 34 

- Pain 2-7 cm proximal to the calcaneal attachment 
- Symptoms present for at least 6 weeks 

- None 

Zhang, 2013 
35 

- Pain during and after physical activity, tenderness on 
palpation and morning stiffness, and thickening.  

- Painful and thickened tendon in relation to activity and 
on palpation 2-7 cm proximal to the insertion on the 
calcaneus 

- Symptoms present for at least 2 months 

- None 

 Insertional Achilles tendinopathy 
Hunt, 2015 
36 

 Criteria not reported 
 Symptoms present for at least 6 months 

 Not reported 

Njawaya, 
2017 37 

 Pain and impaired function  Ultrasonography 

Rompe, 
2008 38 

 Localised pain over the distal part of the Achilles 
tendon at its insertion onto the calcaneus, with local 
tenderness and a reduced level of activity 

 Symptoms present for at least 6 months 
 
 

 Ultrasonography 

 Achilles tendinopathy (not further specified) 
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Auclair, 1989 
39 

- Criteria not reported 
 Symptoms present <1 month 

 Not reported 

Ebbesen, 
2018 40 

 Pain on the Achilles tendon 
 Symptoms present for at least 3 months 

 Ultrasonography 

Table 2.4 – Clinical and criteria and type of imaging modality used in the included randomised 
trials in the treatment module. 
 

 

Musculotendinous entities 

 Plantaris tendinopathy or rupture 
 Plantar fasciopathy or fascia rupture 
 Tendinopathy of the flexor tendons of the toes or ankle 
 Rupture of the crural fascia 
 Accessory soleus muscle 
 Exercise-related compartment syndrome of the deep flexor compartment 
 Soft tissue tumour 

Bony entities 

 Stress fracture of the calcaneus 
 Bone tumour of the calcaneus 
 Infectious pathology of the calcaneus (e.g. Brodies abscess) 

Joint entities 

 Posterior ankle impingement 
 Chondral pathology of the subtalar joint 

Neurological entities 

 Neuropathy of the sural nerve 
 Tarsal tunnel syndrome 

Table 2.5 – Differential diagnostic considerations for posterior ankle pain. 
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Midportion 

 
Insertional 

 
Mechanical cause 

 Achilles tendon rupture (partial or 
complete) 

 Achilles tendon rupture (partial or 
complete) 

 Calcifying Achilles tendinopathy  Calcifying Achilles tendinopathy 
 Plantaris tendon mediated Achilles 

tendinopathy (medially localised Achilles 
tendinopathy due to invagination of the 
plantaris tendon) 

 Retrocalcaneal bursitis with or without 
Haglund’s morphology 

 Paratendinopathy of the Achilles tendon  Subcutaneous Achilles bursitis 
  Paratendinopathy of the Achilles 

tendon 
  Morbus Sever (children and 

adolescents) 
Inflammatory cause 

 Enthesitis related to auto-inflammatory 
arthropathies (axial spondyloartritis, reactive 

arthritis and psoriatic arthritis) 
Metabolic-induced cause 

Tendinopathy related to metabolic disorders (Diabetes Mellitus, hypercholesterolemia, gout) 
Tendon xanthomas as part of Familial Hypercholesterolemia) 

Medication-induced cause 
Medication induced tendinopathy (fluoroquinolone antibiotics) 

Table 2.6 – Associated pathologies for midportion and insertional Achilles tendinopathy. 
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Achilles tendinopathy in the context of rheumatological disease 
Insertional Achilles tendinopathy can occur in relation to specific rheumatological conditions. In 
spondylarthritis, a group of rheumatological inflammatory disorders in which inflammation can occur in 
both the spine and in the peripheral joints, enthesitis is a frequent manifestation and can present clinically 
as insertional Achilles tendinopathy.  
 
Spondylarthritis (SpA) are a group of rheumatological diseases in which enthesitis, arthritis and dactylitis 
are associated with psoriasis, sacroiliitis or inflammatory bowel disease (IBD). Specific SpA subtypes are 
axial spondylarthritis in which chronic low back pain due to sacroiliitis is the hallmark and in which 
Achilles tendon enthesitis can be a symptom. In psoriatic arthritis and in arthritis related to inflammatory 
bowel diseases (IBD), Achilles tendon enthesitis can also occur.  
The prevalence of SpA in Europe is estimated at 0.54%.41 Estimates of the life time prevalence of Achilles 
tendon enthesitis was 47% in a cohort of 275 SpA patients. 42 37 11 37 92 94 110 114 114 11442 
 
Recognition of Achilles tendon enthesitis in the context of SpA is important because of its possible 
destructive nature and the debilitating effects that the disease can have. In addition, proven effective anti-
inflammatory treatment options are available. Early drug treatment can have a beneficial long-term effect 
on outcomes. It is not inconceivable that an Achilles tendon enthesitis is the first and most glaring 
symptom in a patient with SpA who consults a healthcare provider with Achilles tendon pain. 
 
Differentiating between an inflammatory origin of an insertional Achilles tendinopathy and other causes is 
often very difficult in clinical practice. Symptoms of Achilles tendon enthesitis related to SpA are often 
identical to the symptoms due to other causes of insertional Achilles tendinopathy. Inflammatory 
characteristics of symptoms are morning stiffness and nocturnal pain which can be less pronounced in 
mechanical (overuse) tendinopathy. In addition to pain on palpation and tendon thickening, physical 
examination can also reveal a localised high skin temperature as an inflammatory symptom. Inflammatory 
characteristics on MRI or ultrasound do not appear to be able to distinguish between enthesitis in the 
context of SpA and insertional tendinopathy due to other (mechanical) causes. Possible structural 
abnormalities are considered a late manifestation of the condition and are therefore less suitable for a 
shorter symptom duration.43 
 
The risk of Achilles enthesitis in the context of SpA increases when, in addition to an insertional Achilles 
tendinopathy, there are also (possibly) other characteristics of SpA. Pattern recognition of characteristics 
of SpA is the foundation for the strategies for rheumatological evaluation in the context of the early 
recognition of SpA in patients with combinations of arthritis, enthesitis or dactylitis and psoriasis or 
chronic low back pain.44 
 
Conclusion 
An insertional Achilles tendinopathy can have a rheumatological origin. Achilles tendon enthesitis can 
occur in the context of spondylarthritis; a group of rheumatological diseases with axial spondylarthritis 
and psoriatic arthritis as subtypes. For these specific diagnoses, anti-inflammatory drug therapy may be 
indicated to improve chronicity of symptoms. 
 
Considerations 
These recommendations are in accordance with (inter)national recommendations. 
 
Recommendations 

1. Refer patients with insertional Achilles tendinopathy and an established diagnosis of 
spondylarthritis for rheumatological evaluation 

2. Consider referring the following patients for rheumatological evaluation: patients with insertional 
Achilles tendinopathy without a known diagnosis of spondylarthritis but who have chronic low 
back that started before the age of 45 or associated psoriasis. 

 
Achilles tendinopathy as a result of Familial Hypercholesterolemia 
Achilles tendinopathy can have a metabolic cause. Especially in familial hypercholesterolemia (FH), 
midportion Achilles tendinopathy occur.45 
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FH is a monogenetic, autosomal dominant inherited disorder and is characterised by high LDL cholesterol 
levels or markedly raised total cholesterol levels.46 Untreated, this mutation often leads to death at a 
relatively young age due to cardiovascular disease. Other clinical manifestations of FH include cholesterol 
depositions in the cornea (arcus lipoides) and tendons (xanthomas). These tendon xanthomas can lead to 
midportion Achilles tendinopathy. Distinguishing features are the multiple noduli that can be palpable in 
the tendon and a lobular structure of the Achilles tendon on MRI with dotted hyperintense signal 
intensities on the T1-weighted images.45 
 
It is possible that Achilles tendon pain is the initial manifestation in a patient with FH. Recognition of a 
xanthoma of the Achilles tendon in the context of FH is important due to the fact that FH has a high 
mortality rate when left untreated. There is strong evidence that early drug treatment leads to a more 
favourable long-term outcome.47Tendon related symptoms also disappear over time after treatment for 
FH.45 
 
Differentiation between an overuse (mechanical) midportion Achilles tendinopathy and a tendon 
xanthoma in the context of FH can be difficult. A number of characteristics can increase the chance of 
FH as the underlying cause of the Achilles tendon problem:47 
 
 an untreated LDL cholesterol value higher than 5.0 mmol/l or an untreated total cholesterol value 

higher than 8.0 mmol/l; 
 a first-degree relative member with cardiovascular disease before the age of 60; 
 a first-degree relative member with an untreated total cholesterol level higher than .,0 mmol/l, 

approximately equivalent to an LDL cholesterol level higher than 5.0 mmol/l; 
 an expression of cardiovascular disease in the patient themselves before the age of 60; 
 the presence of an arcus lipoides before the age of 45. 
 
Conclusion 
A midportion Achilles tendinopathy may be an expression of an Achilles tendon xanthoma related to FH. 
FH is classified by high LDL or total cholesterol levels, cardiovascular diseases and/or high cholesterol 
levels in first-degree relatives before the age of 60, cardiovascular disease before the age of 60 and arcus 
lipoides before the age of 45. Treatment of FH with statins has an important effect on the risk of 
cardiovascular events and mortality. 
 
Recommendations 

1. Consider referring for evaluation by internal medicine specialist:  
Patients with midportion Achilles tendinopathy and an established FH 

2. Consider referring for evaluation: 
Patients with midportion Achilles tendinopathy without an established diagnosis of FH, who have 
a high LDL or total cholesterol levels, cardiovascular diseases and/or high cholesterol levels in 
first-degree relatives before the age of 60, cardiovascular disease in the patient themselves before 
the age of 60  or the presence of arcus lipoides before the age of 45 
 

Table 2.7 – Achilles tendinopathy in spondylarthritis and Familial Hypercholesterolemia. 
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Supplementary file Module 3 

Scoping question 
What is the role of imaging in Achilles tendinopathy? 
 
Literature search and selection sub-module 3.1 
The search question for sub-module 3.1 was: 
Which imaging techniques can be used for assessing Achilles tendinopathy in clinical practice? 
 
No systematic literature review was performed to answer the search question as this question 
could not be formulated using the PICO approach.  
 
Literature Summary 
There is no summary of the literature for this search question. Therefore, no conclusions with 
their GRADE level of evidence have been formulated. 
 
Conclusion 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

No literature review was carried out for the search question of this sub-module 
3.1. Therefore, no summary of the evidence was made on the imaging modalities 
that can be used in Achilles tendinopathy in clinical practice. 

 
Considerations 
In musculoskeletal radiology, the most frequently applied conventional imaging techniques are X-
ray, ultrasound, MRI and CT. The imaging techniques most commonly used in clinical practice 
for Achilles tendinopathy are X-ray, ultrasound and MRI. Both the midportion and the insertion 
of the Achilles tendon are superficially located structures and can be well assessed with these 
techniques. The imaging modality is selected based on accuracy, patient friendliness and 
acceptability, availability, and costs.  
 
An important and common clinical characteristic of chronic Achilles tendinopathy is thickening 
of the Achilles tendon. If this cannot be adequately assessed during clinical examination, 
ultrasound can be considered. Ultrasound is a reliable modality to measure tendon thickness.1 
Ultrasound is very patient-friendly and widely available in clinical practice. In addition, this 
modality has very low costs compared to the other imaging techniques.2  
 
MRI has the best diagnostic test properties, but has limited availability and is relatively 
expensive.3 Therefore, a MRI-scan can be considered if ultrasound is not available, when there is 
an unexplained discrepancy between the ultrasound result and the symptoms, when an 
(additional) alternative diagnosis is expected that cannot be detected by ultrasound or during pre-
operative workup. 
 
An X-ray or CT-scan can be performed to visualise other pathology such as intratendinous 
calcifications and a Haglund‟s morphology. In addition to MRI, these modalities can also be 
considered during the pre-operative workup.  
 
In addition to these conventional imaging modalities, there are numerous new imaging 
techniques to visualise the Achilles tendon. These include ultrasound tissue characterisation 
(UTC), shear-wave elastography (SWE), contrast-enhanced ultrasound (CEUS) and ultrashort 
echotime (UTE) MRI. These techniques are, however, not widely available in clinical practice and 
are not discussed further in this guideline. 
 
In the previous version of the previous Dutch multidisciplinary chronic Achilles tendinopathy 
guideline (2007), imaging was described in a separate module. The working group of the previous 
guideline concluded that in most cases the diagnosis can be made clinically and imaging has 
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limited added value. Ultrasound may still be useful if: (1) there is uncertainty regarding the 
diagnosis (for example: is it an Achilles tendon problem, bursal abnormality or a combination of 
both?), (2) the severity of the abnormality should be visualised (e.g. when surgery is considered or 
for follow-up during rehabilitation). 
 
According to the expert group of this previous Dutch multidisciplinary guideline (2007), MRI is 
only of additional value when surgery is considered. There is no distinction in this guideline 
between midportion Achilles tendinopathy and insertional Achilles tendinopathy. The guideline 
of the American Association for Physiotherapy (2018)4 states that ultrasound and MRI can be of 
added value when the diagnosis of midportion Achilles tendinopathy cannot be made clinically.  
 
Advantages and disadvantages of the intervention and the quality of the evidence 
Ultrasound is the first choice modality when imaging of the Achilles tendon is being considered. 
It is sufficiently accurate, patient-friendly, available and inexpensive. Disadvantages are that it is 
less reproducible and that the interpretation is operator-dependent.   
 
MRI has the highest accuracy and is a good alternative, but has limited availability and is relatively 
expensive. 
 
An X-ray is suitable for assessment of intratendinous calcifications and Haglund‟s morphology. 
X-ray is sufficiently accurate, available and inexpensive. A CT-scan has the disadvantage of 
limited availability, radiation, and it is relatively expensive. 
 
Literature search and selection sub-module 3.2 
The search question for sub-module 3.2 was: 
Which qualifications are required to perform imaging? 
 
No systematic literature review was carried out to answer this search question as this question 
could not be formulated using the PICO approach.  
 
Literature Summary 
There is no summary of the literature for this search question. Therefore, no conclusions with 
their GRADE level of evidence has been formulated. 
 
Conclusion 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

No literature review was performed for the search question of sub-module 3.2. 
Therefore, no summary of the evidence was made on the necessary qualifications 
when performing imaging in clinical practice in Achilles tendinopathy. 

 
Considerations 
The working group considers that each imaging modality should ideally be performed by a 
person with sufficient qualification and experience. This was decided for several reasons. 
 
The availability of imaging in clinical practice has increased. Most hospitals have a complete 
range of imaging modalities. The final responsibility for imaging of Achilles tendinopathy lies 
within many healthcare institutions with the radiologist or musculoskeletal (MSK) radiologist.  
 
However, a range of other professions represented in this working group are expected to 
implement and assess imaging and communicate the results to patients. The availability of 
ultrasound in particular has increased, mainly as the equipment has become more affordable. As 
a result, ultrasound is no longer only used by radiologists, but also by other healthcare providers 
that are represented in the working group. 
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In radiology in Holland, no absolute numbers are recorded that an (MSK) radiologist must meet 
in order to adequately be able to perform or assess an imaging modality. The competence is 
focused on training; a radiologist or resident is competent for a particular examination when this 
is decided in consultation as determined by the supervisors.  
 
The specialisation as an MSK radiologist in the Netherlands can be completed after a full-time 
fellowship MSK Radiology for 1 year and which can be completed in specific centres. The title 
MSK radiologist is granted by the Dutch Association of Radiology on behalf of the 
Musculoskeletal Radiology Section. With this data, an impression can be made regarding the time 
and training required to reach an acceptable level to perform and interpret different imaging 
modalities. 
 
Currently, there is no national consensus in Holland on the criteria that healthcare providers 
from the various professions must comply with in order to adequately carry out an ultrasound 
examination of the posterior ankle. The British Medical Ultrasound Society (BMUS)5 developed a 
code for the professional performance of ultrasound (Table 3.1). Although not all criteria are 
directly applicable to imaging in Achilles tendinopathy and the application of imaging in the 
Dutch clinical setting, we consider it useful to highlight certain criteria and translate them to 
clinical practice. The working group advises that the following considerations be taken into 
account, despite the low-threshold availability of imaging: 
 
 The healthcare provider who refers for imaging (or performs the imaging themselves) is 

able to critically consider the added value of the imaging modality. Performing the imaging 
modality should be clinically important to the patient.  

 The healthcare provider who performs and assesses the imaging modality identifies his or 
her own limitations and has sufficient education and experience. For the maintenance and 
renewal of knowledge, regular further training and peer review is recommended.  

 The healthcare provider who communicates the results of the imaging has sufficient 
knowledge of the clinical presentation and the relationship between findings on imaging 
and the outcome of Achilles tendinopathy. In clinical practice, a solution could be to work 
in a multidisciplinary matter to optimise treatment. 

 
Literature search and selection sub-module 3.3 
The search question for sub-module 3.3 was: 
Which imaging findings are characteristic for Achilles tendinopathy? 
 
To answer this search question, a systematic literature search was performed. We searched for 
published scientific studies, existing guidelines, descriptive reviews and expert opinions 
describing imaging findings in Achilles tendinopathy. A PICO was designed for this search 
question: 
 
P: individuals with or without clinically established Achilles tendinopathy; 
I: clinical diagnosis Achilles tendinopathy; 
C: no Achilles tendon symptoms 
O: imaging findings (ultrasound, MRI, X-ray or CT) in or surrounding the Achilles tendon 
 
Relevant outcome measures 
The working group considered specific imaging findings as the primary outcome measures. The 
working group defined these primary outcome measures by imaging technique: 
 
Ultrasound: degree of tendon thickening (including maximum thickness of the tendon and length 
of the thickened part of the tendon), change in echogenicity of the tendon (including presence of 
hypoechoic areas and loss of the normal architecture of the tendon), degree of hypoechoic or 
anechoic areas around the tendon (indicative of fluid), degree of peritendinous or intratendinous 
Doppler flow. Other associated findings may include: increased amount of fluid in the 
retrocalcaneal bursa, increased amount of fluid in the superficial subcutaneous bursa. 
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MRI: degree of tendon thickening (including maximum thickness of the tendon, length of the 
thickened part of the tendon and tendon volume), change of signal intensity of the tendon 
(including presence hyperintense and/or hypointense areas on specific sequences and loss of the 
normal architecture of the tendon), specific signal intensities around the tendon indicative of 
peritendinous fluid. Other associated findings may include: increased amount of fluid in the 
retrocalcaneal bursa, increased amount of fluid in the superficial subcutaneous bursa, presence of 
a Haglund‟s morphology and infiltration of the Kagers‟ fat pad. 
 
X-ray: degree of tendon thickening and presence and degree of calcifications in the Achilles 
tendon. Other associated findings may include: presence of Haglund‟s morphology and increased 
density of Kagers‟ fat pad tissue indicative of infiltration. 
 
CT: degree of tendon thickening, presence and degree of calcifications in the Achilles tendon. 
Other associated findings may include: presence of a Haglund morphology, increased density of 
the Kagers‟ fat pad tissue indicative of infiltration. 
 
Clinically important difference 
A clinically important difference is not defined for findings on imaging.  
 
Search and Select (Method) 
On May 27th 2019, the Medline databases (via OVID) and Embase (via Embase.com) were 
searched with relevant search terms for case-control studies describing imaging findings in 
Achilles tendinopathy. The search strategy is presented in Table 3.2. The literature search yielded 
218 studies. These studies were selected on the following selection criteria: 
 
Inclusion criteria: 
 The study evaluated imaging findings of the Achilles tendon (ultrasound, MRI, X-ray or 

CT). 
 The study is either a cohort where potential confounders (age, gender, BMI and level of 

physical activity) are corrected, with the minimum corresponding numbers of participants 
(n > 50) or the article has a case-control design that matches age, gender, BMI and level of 
physical activity and included at least 25 participants per group.  
 

Exclusion criteria: 
 Imaging techniques that are not available in mainstream practice (e.g. Ultrasound Tissue 

Characterisation or Shearwave Elastography).  
 
After consulting the title and abstracts, 17 studies were preselected. After consulting the full text, 
all 17 studies were excluded (Table 3.3).  
 
Furthermore, existing national and international guidelines were consulted to answer the initial 
scoping question: previous Dutch multidisciplinary chronic Achilles tendinopathy guideline 
(2007) and (inter)national guideline databases of the Dutch General Practitioners Society (NHG), 
National Institute for Health and Care Excellence (NICE), National Guidelines Clearinghouse 
(NGC) and Guidelines International Network (G-I-N).  
 
Results 
No studies were identified that met the initial inclusion criteria. The working group decided to 
use diagnostic criteria extracted from randomised studies of the treatment module to answer the 
initial scoping question.  
 
In the treatment module, a search was conducted for randomised studies in which the 
effectiveness of a treatment option for Achilles tendinopathy was assessed. Studies were included 
when: 1) a clinical diagnosis of Achilles tendinopathy was present (local pain and reduced 
loadbearing capacity) and 2) age of the study population ≥ 18 years. Studies included at least 10 
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patients per treatment arm. For more information about this process see Module 4. This aims to 
consider the opinion of international experts into answering the initial scoping question in sub-
module 3 (characteristic findings on imaging). 
 
The systematic search for the effectiveness of treatment options yielded a total of 2779 
references after removal of duplications. All references found were judged on title and abstract. 
After this preselection, the full text of 147 articles was reviewed. A total of 116 of these articles 
were excluded. The flowchart (Figure 3.1) shows the reasons for exclusions. In the end, 31 
studies met the criteria and were included in the literature analysis. 
 
Characteristic imaging findings were also discussed in the previous Dutch multidisciplinary 
chronic Achilles tendinopathy guideline (2007). 
 
Literature Summary 
 
Results 
Midportion Achilles tendinopathy 
No studies were found that examined the characteristic imaging findings in midportion Achilles 
tendinopathy. 
 
Insertional Achilles tendinopathy 
No studies were found that examined the characteristic imaging findings in insertional Achilles 
tendinopathy. 
  
Results extraction diagnostic criteria 
Radiological diagnostic criteria of 31 randomised trials included in Module 4 were extracted to 
answer the search question. The majority of these studies were focused on midportion Achilles 
tendinopathy (26 studies). The other studies focused on insertional Achilles tendinopathy (3 
studies) and Achilles tendinopathy where the location was not specified (2 studies). The 
radiological criteria used for both types of Achilles tendinopathy are shown in Table 3.4 and 
Table 3.5. 
 
Midportion Achilles tendinopathy 
12 of the 26 studies used imaging to diagnose Achilles tendinopathy and 10 of these 12 studies 
(83%) reported radiological diagnostic criteria. The majority of these studies used ultrasound for 
imaging (1 study used MRI to diagnose tendinopathy; no criteria listed). The 3 most commonly 
used imaging criteria in the scientific literature to diagnose midportion Achilles tendinopathy 
were local thickening of the Achilles tendon (10/10 studies), heterogenous tendon structure with 
hypoechoic areas (8/10 studies) and the presence of Doppler flow (5/10 studies). The criteria are 
shown in summary in Table 3.4 and in detail in Table 3.7. 
 
Insertional Achilles tendinopathy 
Two of the 3 studies used imaging to diagnose tendinopathy and 1 of these studies (50%) 
reported radiological diagnostic criteria. The only radiological criterion used to diagnose 
insertional Achilles tendinopathy was the presence of calcifications in the Achilles tendon on 
ultrasound. The criteria used are shown in summary in Table 3.5 and in detail in Table 3.7.  
 
Midportion and insertional Achilles tendinopathy (location not specified) 
One of the 2 studies used imaging to diagnose tendinopathy reporting radiological diagnostic 
criteria. The only radiological criterion used to diagnose Achilles tendinopathy was the presence 
of Doppler flow on ultrasound (not specified how this was assessed). The criteria used are shown 
in summary in Table 3.6 and in detail in Table 3.7. 
Level of evidence 
There is no summary of the literature for this search question as there was no literature available 
meeting the predefined criteria. Therefore, no conclusions with their GRADE level of evidence 
has been formulated. 
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Conclusions 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

Due to the lack of eligible studies, no conclusion could be made on the 
characteristic imaging findings on ultrasound, MRI, CT and X-ray in Achilles 
tendinopathy. 

 
After extraction of radiological diagnostic criteria of the randomised studies included in the 
Treatment module (Module 4), the following conclusions were formulated. 
 
Midportion Achilles tendinopathy 

- 
Grade 

The most commonly used radiological diagnostic criteria on ultrasound for 
midportion Achilles tendinopathy in randomised studies are: 
 
1) local thickening of the Achilles tendon 
2) heterogeneous tendon structure with hypoechoic areas 
3) presence of intratendinous or peritendinous Doppler flow 

 
Insertional Achilles tendinopathy 

- 
Grade 

The only radiological diagnostic criterion used in ultrasound for insertional 
Achilles tendinopathy in one randomised study is: 
1) intratendinous calcifications 

 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

The only radiological diagnostic criterion used in ultrasound for midportion and 
insertional Achilles tendinopathy in one randomised study is: 
1) the presence of intratendinous or peritendinous Doppler flow. 

 
Considerations 
No eligible literature was found to answer the predefined question which imaging findings are 
characteristic for Achilles tendinopathy. Therefore, the recommendations are based on data from 
RCTs and other considerations.  
 
Two studies have been published comparing ultrasound findings between patients with Achilles 
tendinopathy and patients without symptoms.6 7 These studies were not (adequately) matched and 
therefore the quality of the evidence was found to be insufficient to include in the literature 
analysis. In Leung's study6, significant thickening (both the measured surface area and an 
increased anterior to posterior diameter) at the insertion and midportion was seen in Achilles 
tendinopathy compared to an asymptomatic population. Areas of altered echogenicity (focal or 
diffuse hypoechoic areas) were seen in 67% of patients and 11% in the asymptomatic population. 
Increased Doppler flow was seen in 47% of patients, this was not seen in the asymptomatic 
population. In addition, focal calcifications (7% vs. 2%) and morphological calcaneal changes 
(87% vs. 63%) were more common in patients with Achilles tendinopathy. Romero's study7 
showed significantly increased thickening in Achilles tendinopathy when compared to individuals 
without symptoms. In summary, the most studied findings in these articles are: tendon thickening 
(anterior to posterior diameter, surface area, length of thickening and tendon volume), change in 
tendon structure (altered echogenicity on ultrasound and altered signal intensity on MRI) and 
neovascularisation (activity on Doppler flow). 
 
Due to the lack of published diagnostic studies, the working group chose to extract diagnostic 
criteria from existing randomised intervention studies for Achilles tendinopathy. With this 
approach, we were able to assess which radiological diagnostic criteria are most frequently used 
by experts in this field. Most studies describe radiological diagnostic criteria for midportion 
Achilles tendinopathy (n=10) and insertional Achilles tendinopathy (n=1). The following 
diagnostic criteria were used very frequently (> 50% of the studies) for midportion Achilles 
tendinopathy: thickening of the Achilles tendon, changes in the structure of the Achilles tendon 
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and an increased ultrasonographic Doppler flow in and around the Achilles tendon. In insertional 
Achilles tendinopathy, calcifications in the Achilles tendon on ultrasound examination were 
identified as a radiological criterion. One study that did not specify the location (midportion or 
insertion) used increased ultrasonographic Doppler flow within and around the Achilles tendon 
as criterion. The working group considers it plausible that radiological findings are similar for 
midportion and insertional Achilles tendinopathy. This was confirmed in a recent systematic 
review, in which these 3 parameters are frequently described in tendinopathies at different 
locations.8 It should be mentioned that the degree of tendon thickening in these 2 separate 
entities could be different. For insertional Achilles tendinopathy, additional associated 
radiological criteria are described in the literature: presence of intratendinous calcifications or a 
„spur‟ and a Haglund‟s morphology (prominence of the superior aspect of the calcaneus). There 
are conflicting results of the association between these findings and symptomatology in existing 
studies.9-13 These studies could not be included in the GRADE assessment because they did not 
meet the inclusion criteria for various reasons. The working group considers these parameters of 
added value when analysing imaging in insertional Achilles tendinopathy. This can affect clinical 
decision-making. Further research into the diagnostic value of the radiological criteria is necessary 
and therefore identified as a knowledge gap. 
 
Validation of imaging techniques is a discussion point in this field. Few studies have compared 
imaging with pathological findings of tendinopathy, because a non-invasive gold standard does 
not exist. A biopsy could validate abnormalities on imaging. Ultrasound and MRI findings show 
good correlation with histopathology.3 However, this is an invasive examination and it is complex 
to match the abnormalities on imaging with the histological image. Histopathology also cannot 
fully explain the patient‟s symptoms with the current knowledge we have. In addition, there is 
variation in the description or classification of Achilles tendinopathy in the various articles. 
Another point of discussion is what should serve as the gold standard for diagnosis. When 
Achilles tendinopathy is considered to be a clinical diagnosis, then the role of imaging remains 
debatable. When tendinopathy is considered a condition that is accompanied by both local 
complaints and abnormalities on imaging (the pathological substrate), then imaging has a 
potential diagnostic role.14 However, abnormal radiological findings as described above may be 
present up to 59% of asymptomatic individuals.8 It is known that ultrasound abnormalities are 
more commonly found in specific populations. More knowledge is needed to interpret the value 
of the radiological diagnostic criteria.  
 
Literature search and selection sub-module 3.4 
The search question for sub-module 3.4 was: 
Which imaging findings have prognostic value in Achilles tendinopathy? 
 
To answer this search question, a systematic literature search was performed, looking for studies 
investigating prognostic value of imaging findings in Achilles tendinopathy. A PICO was 
designed for this search question: 
 
P:  patients with Achilles tendinopathy; 
I:  presence of prognostic factors on imaging of the Achilles tendon (ultrasound, MRI, X-

ray or CT); 
C:  absence or to a lesser extent presence of the above prognostic factors; 
O:  degree of pain during activities, return to sports and patient satisfaction. 
 
Potential imaging findings include: 
 
Ultrasound: degree of tendon thickening (including maximum thickness of the tendon and length 
of the thickened part of the tendon), change in echogenicity of the tendon (including presence of 
hypoechoic areas and loss of the normal architecture of the tendon), degree of hypoechoic or 
anechoic areas around the tendon (indicative of fluid), degree of peritendinous or intratendinous 
Doppler flow. Other associated findings may include: increased amount of fluid in the 
retrocalcaneal bursa, increased amount of fluid in the superficial subcutaneous bursa. 
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MRI: degree of tendon thickening (including maximum thickness of the tendon, length of the 
thickened part of the tendon and tendon volume), change of signal intensity of the tendon 
(including presence hyperintense and/or hypointense areas on specific sequences and loss of the 
normal architecture of the tendon), specific signal intensities around the tendon indicative of 
peritendinous fluid. Other associated findings may include: increased amount of fluid in the 
retrocalcaneal bursa, increased amount of fluid in the superficial subcutaneous bursa, presence of 
a Haglund‟s morphology and infiltration of the Kagers‟ fat pad. 
 
X-ray: degree of tendon thickening and presence and degree of calcifications in the Achilles 
tendon. Other associated findings may include: presence of Haglund‟s morphology and increased 
density of Kagers‟ fat pad tissue indicative of infiltration. 
 
CT: degree of tendon thickening, presence and degree of calcifications in the Achilles tendon. 
Other associated findings may include: presence of a Haglund morphology, increased density of 
the Kagers‟ fat pad tissue indicative of infiltration. 
 
Important outcome measures 
The working group considered the degree of symptoms associated with (sports) loading to be the 
primary outcome measure and return to sports and patient satisfaction for as secondary outcome 
measures. 
 
The working group defined outcome measures as follows: 
The primary outcome measure; symptoms associated with (sports) loading should be measured 
with the Victorian Institute of Sports Assessment-Achilles (VISA-A) score during the last follow-
up measurement of the study. The validated VISA-A questionnaire consists of 8 questions that 
cover 3 domains: pain in activities of daily living, pain during functional tests and sports 
participation.15 A score of 100 points is optimal and represents an Achilles tendon with a normal 
function and without symptoms; a score of 0 points represents severe Achilles tendon 
dysfunction with severe symptoms.  
The working group considered patient satisfaction and return to sports as secondary outcome 
measures. Patient satisfaction and return to sports should be patient-reported; the type of scale 
was not an exclusion criterion. 
 
Clinically relevant differences for the VISA-A score have been reported in previous studies, with 
a large variation from 6.5 to 25 points.16-20 In a recent large prospective study, the minimum 
clinically important difference of the VISA-A score was 14 points after 3 months of non-surgical 
treatment.21 This study used the most accepted anchor-based approach. Based on the above-
mentioned results, the working group decided to define the minimum clinically important 
difference of the VISA-A score at 15 points.  
The outcome measures patient satisfaction and return to sports have not been validated and no 
clinically important differences are known for these outcome measures. These secondary 
outcome measures are also presented, but without the use of predefined clinically important cut-
off points. 
 
Search and Select (Method) 
On 27th May 2019, a search was performed in the Medline databases (OVID) and Embase 
(Embase.com) for studies describing imaging findings in Achilles tendinopathy. The search 
strategy is displayed in Table 3.2. The literature search yielded 218 hits. Studies were selected 
based on the following selection criteria: 
 
Inclusion criteria: 
 The study evaluated the degree of symptoms in patients with Achilles tendinopathy 
 At least 20 participants were included 
 The study had a randomised design or a prospective longitudinal design (cohort or case-

series design) in which there was adjustment for confounding factors 
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Exclusion criteria: 
 The use of imaging techniques that are not available in regular practice (e.g. Ultrasound 

Tissue Characterisation or Shearwave Elastography) 
 Studies in which only univariate analyses were performed 
 
10 studies were preselected, based on title and abstract. After consulting the full text, 1 further 
study was selected. Four studies were excluded (Table 3.8) and 5 studies were not included in the 
GRADE assessment because they used univariate analysis (no conclusions, evidence tables or 
risk or bias tables were made, because the level of evidence was too low to judge using GRADE), 
but these studies are briefly described due to the limited number of studies with a multivariate 
design. 
 
Results 
One study was included in the literature analysis. The main study characteristics and results are 
included in Table 3.9. Assessment of the individual study design (risk of bias) is included in the 
risk of bias tables (Table 3.10). 
 
Literature Summary 
When evaluating prognostic factors, the ideal study design is an RCT in which the effectiveness 
of an internally and externally validated prognostic model is examined. If there is no study with 
this design, a study in which a prognostic model is validated externally is preferable. If there is 
also no study with this design, a study in which a prognostic model is validated internally is 
preferable. If there is also no study with this design, studies are used in which prognostic factors 
are studied through a multivariate analysis.  
Regarding this search question, only studies that studied prognostic factors through a multivariate 
analysis were found, without internal or external validation. One study examined findings on 
ultrasound (neovascularisation) as a prognostic factor.22 
 
Due to the limited number of studies examining prognostic factors, the longitudinal studies with 
a univariate design are briefly described in the results and in Table 3.11 (ultrasound) and Table 
3.12 (MRI). In these studies, GRADE assessment was not performed. The reliability of the 
prognostic value of these parameters is uncertain as the studies only used univariate analyses. 
 
Ultrasound 
Description of studies 
De Jonge et al.22 described prospectively collected observational data from 3 clinical trials. In this 
study, the association between the presence of Doppler flow (grade 1 to 4) or absence of 
Doppler flow (grade 0), was examined with ultrasound. The degree of symptoms on (sports) 
loading (VISA-A) after 6 and after 12 months was assessed in patients with midportion Achilles 
tendinopathy (N=127 patients, 141 tendons) with a mean (SD) age of 47 ± 9 years. The 
ultrasound was performed by an examiner who was not aware of the patient‟s clinical status. The 
prognostic value of Doppler flow on baseline was statistically analysed with a repeated 
measurement general linear model. It is unclear for which confounders the authors corrected in 
their analysis.  
 
 
Results 
Degree of symptoms on (sports) loading (VISA-A score) 
The presence of Doppler flow was not a prognostic factor compared to absence of Doppler 
flow, measured using the VISA-A score at short term (12 to 16 weeks) (p=0.337) or in the long 
term (24 to 52 weeks) (p=0.865).22 The full statistical model was not presented.  
 
Return to sports  
De Jonge et al.22 did not report this outcome measure. 
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Patient satisfaction 
De Jonge et al.22 did not report this outcome measure. 
 
Level of evidence 
Symptoms on (sports) loading (VISA-A score) 
The level of evidence for symptoms on (sports) loading was reduced by 3 levels, from „High‟ to 
„Very Low‟ risk of bias (-1, confounding not or not adequately corrected, statistical models not 
presented) and because of indirectness (-2: only 1 study was found that studied prognostic factors 
using a multivariate analysis, without internal or external validation).  
 
There is no GRADE assessment for the secondary outcome measures return to sports and 
patient satisfaction due to the lack of studies. 
 
Univariate studies 
De Vos et al.23 performed a prospective observational study examining the correlation between 
neovascularisation on power Doppler ultrasound and symptoms on (sports) loading measured 
with the VISA-A in adults with chronic midportion Achilles tendinopathy (N=58). A mean VAS 
score was also determined for pain during ADL and pain on (sports) loading. The ultrasound 
examination was performed and assessed by a radiologist who was not aware of the patient‟s 
clinical status. The Mann-Whitney U test showed no difference in change of VISA-A score 
(p=0.865) and change in VAS-score (p=0.73) after 12 weeks between the group with Doppler 
flow (grade 1 to 4) and without Doppler flow (grade 0) at baseline. The X2 showed no difference 
in patient satisfaction (p= 0.91) after 12 weeks between patients with and without 
neovascularisation at baseline. 
 
Archambault et al.24 conducted a retrospective observational study, in which they investigated the 
relationship between (altered) Achilles tendon echogenicity and the time to recover from pain on 
palpation of the Achilles tendon midportion (2 to 5 cm above the calcaneus insertion) in 33 
patients with a mean age of 36 years (range 18-59). Ultrasound was performed and assessed by an 
examiner who was not aware of the patient‟s clinical status. Findings were divided into 3 groups: 
I (normal tendon), II (thickened tendon with normal homogeneous echogenicity) and III (altered 
echogenicity with or without thickening). There was no statistically significant difference in the 
number of patients who fully recovered or with persistent symptoms (after at least 14 months) 
between ultrasound groups I, II and III: X2=2.20, p=0.30. Time to recovery was found to be 
statistically different (Kaplan Meier curves) between the different echo type grades: X2=7.70, 
p=0.02). Patients with normal tendon thickness and structure (grade I) had a shorter recovery 
time than patients with grade II or III changes   
 
Khan et al.18 examined the association between the presence and degree of ultrasound 
abnormalities (classified according to the study of Archambault et al.24) and VISA-A score in 45 
adults (mean age: 42 years, range 20 to 66 years) with chronic insertional or midportion Achilles 
tendinopathy. The researcher who performed the ultrasound was blinded to the patient's clinical 
status. The severity of baseline ultrasound abnormalities was not associated with VISA-A score 
after 1 year (X2=5.45; p=0.25).  
 
Level of evidence 
There is no GRADE rating because of the univariate analyses performed in these studies, which 
makes the reliability of the result very uncertain.  
 
MRI 
Description of studies 
There are no studies with a multivariate design that examine prognostic factors using MRI.  
 
Level of evidence  
There is no GRADE rating because only univariate associations were investigated and the 
reliability of the results is therefore very uncertain.  
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Univariate studies 
Tsehaie et al.25 conducted a prospective observational study in which the relationship between 
MRI characteristics and the prognosis in 25 adults with midportion Achilles tendinopathy who 
performed a 16-week eccentric calf muscle training program was examined. The researcher who 
assessed the MRI characteristics was blinded to the clinical status. The following MRI 
characteristics were evaluated: volume of tendon in the midportion region (Volume), maximum 
cross-sectional surface area (CSA), maximum anterior-posterior diameter (AP diameter), and 
degree of signal intensity, quantified as the weighted average of T2 relaxation time. The 
researchers showed that MRI volume (R2=0.003, p=0.78), MRI CSA (R2=0.016, p=0.53), MRI 
AP diameter (R2=0.01, p=0.62) and MRI signal intensity (R2=0.023, p=0.45) had no significant 
association with the change in the VISA-A score. 
Khan et al.18 examined the association between the presence and degree of characteristics on 
MRI and VISA-A score in 45 adults (mean age: 42 years, range 20 to 66 years) with insertional or 
midportion Achilles tendinopathy. The researcher who performed and assessed the MRI was 
blinded to the clinical status. The presence and characteristics on MRI were classified in a similar 
way as in the study of Archambault et al.24: I) normal tendon thickness without increased 
intratendinous signal intensity; II) thickened tendon with normal intratendinous signal intensity 
and III) intratendineous change in signal intensity regardless of thickening of the tendon. The 
severity of the MRI characteristics at baseline was significantly associated with the VISA-A score 
after 1 year (X2=13.1, p=0.02), with a lower MRI grade associated with a better outcome at 12 
months.  
 
Level of evidence 
There is no GRADE rating because only univariate associations were investigated and the 
reliability of the results is therefore very uncertain. 
 
X-ray 
Description studies and results 
There are no studies that examine prognostic factors using X-ray.  
 
Level of evidence 
There is no GRADE-assessment for prognostic factors of an X-ray due to the lack of studies. 
 
CT scan  
Description studies and results 
There are no studies that examine prognostic factors using a CT scan.  
 
Level of evidence 
There is no GRADE assessment for prognostic factors using a CT scan due to the lack of 
studies. 
 
Conclusions 
 
Midportion Achilles tendinopathy 

Very low 
Grade 

Symptoms associated with (sports) loading (VISA-A) 
 
The presence of ultrasound Doppler flow in midportion Achilles tendinopathy 
was not associated with the change in symptoms associated with (sports) loading 
after non-surgical treatment in the short (12 to 16 weeks) term or the long (24 to 
52 weeks) term.   
 
Source:  de Jonge et al.22 

 
- 

Grade 
Due to the lack of studies, there are no conclusions on prognostic factors on 
ultrasound for return to sports or patient satisfaction.  

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 

 

 
12 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

- 
Grade 

Due to the lack of studies, there are no conclusions on prognostic factors on 
MRI, X-ray and CT scan for the prognosis in Achilles tendinopathy.  

 
Insertional Achilles tendinopathy 

- 
Grade 

Due to a lack of studies, no conclusions can be made about prognostic factors on 
imaging for return to sports and patient satisfaction.  

 
Considerations 
To answer the search question of sub-module 3.4, 1 observational ultrasound study with 
multivariate analysis was eligible.22 The study found no significant difference in VISA-A score at 
short-term (12 to 16 weeks) or the long-term (24 weeks to 1 year) between the groups with or 
without ultrasonographic Doppler flow at baseline.  
 
The univariate studies showed contradictory results. De Vos et al.23 reported no difference in 
VISA-A score at follow up between patients with and without neovascularisation on baseline. 
This is in keeping with the study of de Jonge et al.22. There is conflicting evidence for altered 
tendon echogenicity as a prognostic factor. Archambault et al.24 found an increased recovery time 
in patients who had grade 2 or 3 (increased tendon thickening and altered echogenicity regardless 
of thickening respectively) compared to those with a normal tendon. Khan et al.18 found no 
relationship between the imaging findings at baseline and clinical outcome, measured with the 
VISA-A score. This is in keeping with a more recent study by de Jonge et al.26, in which the 
tendon structure was quantified using Ultrasound Tissue Characterisation. In this study, the 
degree of ultrasonographic structural abnormalities in 54 patients with midportion Achilles 
tendinopathy did not have a prognostic value for the course of the VISA-A score within 1 year 
follow up. 
 
Regarding prognostic factors on MRI, Tsehaie et al.25 found that increased intratendinous signal 
intensity at baseline did not increase the chance of improvement of symptoms associated with 
(sports) loading after 24 weeks following eccentric calf muscle training. Other MRI findings also 
had no prognostic value. Khan et al.18 found a better prognosis after 12 months when MRI 
findings were normal (grade I) at baseline compared to grade II or III. The severity of MRI 
changes at baseline was associated with the VISA-A score after 1 year, with a lower MRI grade 
having a better outcome at 1 year. The reasons for the different outcomes between these 2 
prospective studies remain unclear. The limited methodological quality, small sample size and 
univariate analyses may all play a role. 

 
There is currently insufficient evidence to state that the presence of baseline imaging findings in 
Achilles tendinopathy has a prognostic value for the short- or long-term course of symptoms. 
 
This means that no clear guidance can be given on how and when to use imaging during follow-
up. Given these findings, it does not seem appropriate to use imaging with the aim of 
determining the prognosis. If imaging has been carried out, then the working group recommends 
that it should be explained to the patient that there is no evidence that the severity of imaging 
abnormalities has a prognostic value for the course of symptoms over time.  
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Figures and Tables supplementary file Module 3 
 

 
Figure 3.1 – PRISMA flowchart of the sub-module 3.3: What are the diagnostic criteria for 
Achilles tendinopathy?  
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A code of practice for sonographers  

1. Sonographers have a duty of care to their patients, patients and carers and to the 
minimisation of ultrasound exposure consistent with diagnostic needs. 

2. Sonographers are ethically and legally obliged to hold in confidence any information acquired 
as a result of their professional and clinical duties, except where there is a legal obligation for 
disclosure. 

3. Sonographers must be committed to the provision of a quality ultrasound service having due 
regard for the legislation and established codes of practice related to health care provision in 
order to minimize risk to patients, patients' carers and other professionals. 

4. Sonographers are legally and professionally accountable for their own practice and must not 
be influenced by any form of discrimination.   

5. Sonographers must identify limitations in their practice and request training and support to 
meet their perceived needs. 

6. Sonographers will take all reasonable opportunity to maintain and improve their knowledge 
and professional competency and that of their peers and students. 

7. Sonographers must pay due regard to the way in which they are remunerated for their work.   
8. Sonographers have a duty of care to work collaboratively and in co-operation with the multi-

disciplinary health care team in the interests of their patients. 
9. Sonographers must act at all times in such a manner as to justify public trust and confidence, 

to uphold and enhance the reputation of sonography and serve the public interest. 
10. Sonographers must ensure that unethical conduct and any circumstances where patients and 

others are at risk are reported to the appropriate authority. 
11. Sonographers who are held accountable in another area of health care must relate this Code 

to others that govern their practice. 
12. Student sonographers pursuing a qualification in medical ultrasound must adhere to their 

University's Codes of Conduct that relate to all elements of their ultrasound education and 
training. 

Table 3.1 – A code from the British Medical Ultrasound Society (BMUS) for the professional 
performance of ultrasound 
 
Database Search terms Total 

Medline 
(OVID) 
 
1946 – 
may 2019 
 

1     ((Tendinopathy/ or Pathology/) and "Achilles tendon"/) or "Achilles 
tendon"/pa or ((Achilles or calcaneal) and (tendinitis* or tendinopath* or 
tendinosis* or tendonitis* or tendon-patholog*)).ab,ti. (2933) 
2     exp Diagnostic Imaging/ or exp Ultrasonography/ or exp 
Tomography, X-Ray Computed/ or Magnetic Resonance Imaging/ or 
(imaging or echogra* or ultraso* or sonogram* or (tissue adj3 
characteristic*) or utc or mri).ab,ti. (2965363) 
3     exp Vascular Calcification/ or (prognos* or predict* or value or future 
or calcification* or thickening or 'tendon volume' or 'signal intensity' or 
neovascularization or neovascularisation or hypoechogenicit* or haglund 
or 'Doppler flow' or kager*).ab,ti. (3200551) 
4     exp "Sensitivity and Specificity"/ or (Sensitiv* or Specific*).ti,ab. or 
(predict* or ROC-curve or receiver-operator*).ti,ab. or (likelihood or 
LR*).ti,ab. or exp Diagnostic Errors/ or (inter-observer or intra-observer 
or interobserver or intraobserver or validity or kappa or reliability).ti,ab. or 
reproducibility.ti,ab. or (test adj2 (re-test or retest)).ti,ab. or 
"Reproducibility of Results"/ or accuracy.ti,ab. or Diagnosis, Differential/ 
or Validation Studies.pt. (6121451) 
5     1 and 2 and (3 or 4) (481) 
6     limit 5 to english language (422) 
 
= 422 

584 

Embase 
(Elsevier) 

('Achilles tendinitis'/exp OR (('tendinitis'/de OR 'pathology'/de) AND 
'Achilles tendon'/de) OR ((Achilles:ab,ti OR calcaneal:ab,ti) AND 
(tendinitis*:ab,ti OR tendinopath*:ab,ti OR tendinosis*:ab,ti OR 
tendonitis*:ab,ti OR 'tendon patholog*':ab,ti))) 
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AND ('diagnostic imaging'/exp OR 'echography'/exp OR 'computer 
assisted tomography'/exp OR 'nuclear magnetic resonance imaging'/exp 
OR imaging:ab,ti OR echogra*:ab,ti OR ultraso*:ab,ti OR sonogram*:ab,ti 
OR ((tissue NEAR/3 characteristic*):ab,ti) OR utc:ab,ti OR mri:ab,ti) 
 
AND (('prognostic value'/exp OR prognos*:ab,ti OR predict*:ab,ti OR 
value:ab,ti OR future:ab,ti OR 'soft tissue calcification'/exp OR 
calcification*:ab,ti OR 'thickening':ab,ti OR 'tendon volume':ab,ti OR 
'signal intensity':ab,ti OR neovascularization:ab,ti OR 
neovascularisation:ab,ti OR 'hypoechogenicity'/exp OR 
hypoechogenicit*:ab,ti OR haglund:ab,ti OR 'Doppler flow':ab,ti OR 
kager*:ab,ti) OR ('sensitivity and specificity'/de OR sensitiv*:ab,ti OR 
specific*:ab,ti OR predict*:ab,ti OR 'roc curve':ab,ti OR 'receiver 
operator':ab,ti OR 'receiver operators':ab,ti OR likelihood:ab,ti OR 
'diagnostic error'/exp OR 'diagnostic accuracy'/exp OR 'diagnostic test 
accuracy study'/exp OR 'inter observer':ab,ti OR 'intra observer':ab,ti OR 
interobserver:ab,ti OR intraobserver:ab,ti OR validity:ab,ti OR kappa:ab,ti 
OR reliability:ab,ti OR reproducibility:ab,ti OR ((test NEAR/2 're-
test'):ab,ti) OR ((test NEAR/2 'retest'):ab,ti) OR 'reproducibility'/exp OR 
accuracy:ab,ti OR 'differential diagnosis'/exp OR 'validation study'/de OR 
'measurement precision'/exp OR 'diagnostic value'/exp OR 
'reliability'/exp)) 
 
AND (english)/lim NOT 'conference abstract':it 
 
= 439 

Table 3.2 – Search strategy for imaging findings and prognosis (sub-module 3.3 and 3.4). 
 
Author and year Reasons for exclusion 

Archambault, 1998 Study design not suitable 

Bakkegaard, 2015 Study design not suitable 

Boesen, 2012 Study design not suitable 

De Vos, 2007 Study design not suitable 
Gardin, 2006 Study design not suitable 
Haim, 2000 Study design not suitable 
Leung, 2008 Study design not suitable 
Khan, 2004 Study design not suitable 
Matthews, 2018 Study design not suitable 
Nicholson, 2007 Other PICO 
Nicholson, 2012 Study design not suitable 
Paavola, 2000 Study design not suitable 
Richards, 2005 Study design not suitable 
Richards, 2010 Study design not suitable 
Romero, 1998 Study design not suitable 
Tsehaie, 2017 Study design not suitable 
Van Schie, 2010 Study design not suitable 
Table 3.3 – Reasons for exclusion after screening the full text articles. 
 
 
 
 
 
 
 
 
 
 

Radiologic criteria used Number of 
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studies 

 Ultrasonography: Local thickening of the tendon1 10/10 

 Ultrasonography: heterogenous tendon structure with hypoechoic 
areas 

8/10 

 Ultrasonography: Presence of Doppler flow 5/10 

 Ultrasonography: Irregular fibre orientation 4/10 
Table 3.4 – Radiologic criteria for midportion Achilles tendinopathy used in randomised trials 
(n=10) in the Treatment module (Module 4) of this guideline. 
1  The majority of studies (80%) did not specify local thickening of the Achilles tendon. In two 
studies (30%) thickening was defined: one study defined this as increased anterior-posterior 
thickening of > 50% compared to the asymptomatic side, the other study defined this as 
thickening of >1 mm compared to the contralateral Achilles tendon. 
 

Radiologic criteria used Number of 
studies 

 Ultrasonography: calcification in the tendon 1/1 
Table 3.5 – Radiological criteria for insertional Achilles tendinopathy used in the only 
randomised trial (n=1) in the Treatment module (Module 4) of this guideline. The other study 
included ultrasound to exclude other diagnoses, without further specification. 
 

Radiologic criteria used Number of 
studies 

 Ultrasonography: Neovascularisation/presence of Doppler flow 1/1 
Table 3.6 – Radiological criteria for midportion and insertional Achilles tendinopathy (not 
specified) used in 1 randomised study in the Treatment module (Module 4) of this guideline. 
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Study Imaging criteria 

Midportion Achilles tendinopathy 
Balius, 2016 27  Ultrasonography: Local thickening of the tendon, irregular tendon 

structure with hypoechoic areas, and irregular fibre orientation 
Bell, 2013 28  Diagnosis confirmed by ultrasonography (criteria not reported) 
Beyer, 2015 29  Ultrasonography: Local anterior-posterior thickening of the 

midtendon level with a hypoechoic area and a colour Doppler signal 
within the hypoechoic area 

Boesen, 2017 30  Ultrasonography: Tendon thickness and intratendinous vascularity 
de Jonge, 2010 31  None 
de Jonge, 2011 32  None 
Heinemeier, 2017 33  Ultrasonography: Increased Achilles tendon thickness at the 

midportion, with hypoechoic areas and presence of colour Doppler 
signal. 

Herrington, 2007 34  None 
Hutchison, 2013 35  Ultrasonography: hypoechogenic area within the tendon with loss of 

the normal ribbon-like intratendinous and/or an increase in the 
thickness of the tendon anteroposteriorly by > 50% compared with 
the asymptomatic contralateral side 

Krogh, 2016 36  Ultrasonography: Achilles tendon with spindle-shaped 
ultrasonographic thickening of the tendinous tissue of >1 mm in 
relation to the contralateral tendon 

 Ultrasonography: Definite signs of tendinopathy, with a colour 
Doppler flow of at least grade 2 of 4 (0-4) 

Lynen, 2017 37  None 
Morrison, 2017 38  MRI: MRI-proven diagnosis of AT, not further specified 
Munteanu, 2015 39  Ultrasonography: Presence of local thickening and/or irregular fibre 

orientation and/or irregular tendon structure with hypoechoic areas 
and/or vascularisation within the mid-portion of the Achilles tendon 

Mafi, 2001 40  Ultrasonography: Localised widening of the tendon and hypoechoic 
areas 

Pearson, 2012 41  None 
Rompe, 2007 42  Ultrasonography: Local thickening of the tendon and/or irregular 

tendon structure with hypoechoic areas and/or irregular fibre 
orientation 

Rompe, 2009 43  Ultrasonography: Local thickening of the tendon and/or irregular 
tendon structure with hypoechoic areas and/or irregular fibre 
orientation 

Roos, 2004 44  None 
Silbernagel, 2001 
45 

 None 

Silbernagel, 2007 46  None 
Stevens, 2014 47  None 
Tumilty, 2012 48  None 
Tumilty, 2016 49  None 
Usuelli, 2017 50  None 
Yelland, 2011 51 - None 
Zhang, 2013 52 - None 
Insertional Achilles tendinopathy 
Hunt, 2015 53  Not reported 
Njawaya, 2017 54  Ultrasonography: calcification in the tendon 
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Rompe, 2008 55  Ultrasonography: To exclude other diagnoses (not further specified) 
Achilles tendinopathy (not further specified) 
Auclair, 1989 56  Not reported 
Ebbesen, 2018 57  Ultrasonography: Neovascularisation 
Table 3.7 – Radiological criteria for Achilles tendinopathy used in Treatment module (Module 4) 
of this guideline. 
 
Author and year Reasons for exclusion 

Boesen, 2012 Study design not suitable 
Nicholson, 2007 Other PICO 
Paavola, 2000 Study design not suitable 
Richards, 2010 Pilot study 
Table 3.8 – Reasons for exclusion of articles after full text screening (sub-module 3.4) 
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Study 
reference 

Study 
characteristics 

Patient 
characteristics  

Prognostic factor(s)  Follow-up 
 

Estimates of 
prognostic effect  

Comments 

De Jonge, 
2014 

Type of study: 
prospective 
cohort study, data 
from 3 RCT‟s 
 
Setting and 
country: Medical 
centre, The 
Netherlands 
 
Funding and 
conflicts of 
interest: not 
reported 

Inclusion criteria: 
Clinical diagnosis 
“chronic midportion 
Achilles 
tendinopathy”: 
Painful thickening 2–
7 cm proximal to the 
distal insertion 
Age 18–70 years 
 
Exclusion criteria: 
Clinical suspicion of 
other musculoskeletal 
injuries (insertional 
disorders or ruptures) 
Systemic illness 
Already performed 
heavy load eccentric 
exercises or inability 
to perform the 
exercises 
 
N= 127 (141 
tendons) 
 
Mean age ± SD: 
47.1±8.7 
91% of the patients 
were active in sports, 
41 patients (32%) at 
competitive level and 

Described prognostic 
factor(s) and method of 
measurement: 
 
Neovascularisation  
(Doppler ultrasonography) 
 
Neovascularisation was 
determined by Doppler 
ultrasonography of the 
Achilles tendon in both 
transversal and longitudinal 
planes and scored according 
to Öhberg (Ohberg et al., 
2001) ranged from 0 to 4+. 
 
0 (no vessels visible),  
1+ (one vessel mostly in the 
anterior part), 
2+ (one or two vessels 
throughout the tendon),  
3+ (three vessels throughout 
the tendon), and  
4+ (more than three large 
vessels throughout the 
tendon) 
 
 

Duration or endpoint of 
follow-up: 
 1 year 
 
For how many 
participants were no 
complete outcome data 
available?  
N=3 patients, N=8 data 
on VISA -A 
Reasons: loss to follow 
up (N=2 patients), loss to 
1 follow up moment 
(N=1) 
 
N=25 data on 
neovascularisation 
missing. Not clear how 
many patients:  
loss to follow up (N=2 
patients), loss to 1 follow 
up moment (N=12 
measurements) )repair of 
the sonographic machine 
(N=5 measurements) 
 

(Adjusted) Factor-
outcome associations 
(include SEs or 95%CI 
and p-value if available): 
 
Incremental predictive 
value1: 
 
Only p value reported: 
Presence of 
neovascularisation 
at baseline did not 
influence the short-term 
improvement 
significantly (P = 0.337) 
neither the long-term 
improvement 
(P = 0.865). 
 
This analysis also 
corrected for therapy? 
Not clear 

To calculate the 
prognostic value 
of all parameters 
in the short and 
longer terms, a 
repeated 
measurement 
general linear 
model was used. 
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87 patients (68%) at 
recreational level. 
 
Sex: 43% M / 57% F 
 
Potential confounders 
or effect modifiers: 
therapy 

Table 3.9 – main study characteristics and results of the included study. 
1 Incremental predictive value is the predictive value beyond standard demographic factors and the established risk factors (for example smoking, blood pressure, 
lipid levels, diabetes, cancer stage, et cetera), for example change in c-statistic. 
 
 
Study 
reference 
 
 
 
 
 
 
(first author, 
year of 
publication) 

Study participation1 

 
Study sample 
represents the 
population of interest 
on key characteristics? 
 
 
 
(high/moderate/low 
risk of selection bias) 

Study Attrition2 

 
Loss to follow-up not 
associated with key 
characteristics (i.e., the 
study data adequately 
represent the sample)? 
 
(high/moderate/low 
risk of attrition bias) 

Prognostic factor 
measurement3 

 
Was the PF of 
interest defined and 
adequately measured? 
 
 
(high/moderate/low 
risk of measurement 
bias related to PF) 

Outcome 
measurement3 
 
Was the outcome of 
interest defined and 
adequately measured? 
 
 
 
(high/moderate/low 
risk of measurement 
bias related to 
outcome) 

Study confounding4 

 
Important potential 
confounders are 
appropriately 
accounted for? 
 
 
(high/moderate/low 
risk of bias due to 
confounding) 

Statistical Analysis 
and Reporting5 

 
Statistical analysis 
appropriate for the 
design of the study? 
 
 
(high/moderate/low 
risk of bias due to 
statistical analysis) 

De Jonge, 
2014 

Low risk of selection 
bias 

Low risk of attrition 
bias 

Low risk related to 
prognostic factor 

Moderate risk (note 
different follow up 
times) 

High risk High risk (not 
corrected, models not 
presented) 

Table 3.10 – Risk of Bias assessment of the included study.
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Study N Classification 
AT 

Imaging 
findings 

Outcome 
measures 

Statistical test Results 

Ultrasound 

De Vos, 
2007 

58 Midportion 
AT 

Neovascularisation 
Absent: grade 0 
Present: grade 1-4 

12 weeks: 
o VISA-A 
o Pain (VAS)  
o Patient 

satisfaction 

Mann Whitney 
U test (VISA-A 
and VAS) and 
X2  (patient 
satisfaction) 

No difference in VISA-A (p=0.865), VAS (p=0.728) and 
patient satisfaction (p=0.908) between neovascularisation 
and no neovascularisation at baseline 

Archambault, 
1998 

33 No 
information 
about 
inclusion of 
patients with 
insertional or 
midportion 
tendinopathy 

Thickening, 
change in 
echogenicity 
Grade I, II or III 

o Degree of 
recovery (14 
months) 

o Time of 
recovery 6-54 
months 

X2 

Kaplan 
Meier,102) 

Degree of recovery: 
2=2.20, p=0.297 2 
Grade II and III longer time of recovery compared to 
grade I: X2=7.70, p=0.02 

Khan, 2003 45 Insertional 
and 
midportion 
AT 

Ultrasonography 
grade of severity* 
on T0 

52 weeks: 
o VISA-A 

X2 22=5.45; p=0.25 
 

Table 3.11 – Summary of univariate studies on ultrasound for the prognosis in Achilles tendinopathy. 
AT: Achilles tendinopathy; VISA-A: Victorian Institute of Sports Assessment Achilles. *Ultrasound grading according to Archambault: I) Normal tendon thickness 
and architecture; II) thickened tendon, normal echogenicity and III) changed echogenicity of tendon regardless of thickening (Archambault, 1998).
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Study N Type Imaging 
findings 

Change 
symptoms 

Statistic tests Results 

Mri 
Tsehaie, 
2017 

25 Midportion 
AT 

MRI 
Volume, 
MRI CSA 
MRI AP 
diameter  
MRI signal 
intensity 

24 weeks: 
VISA-A 

General linear 
mixed model with 
repeated 
measurements 

MRI volume (R2=0.003, 
p=0.777), MRI CSA 
(R2=0.016, p=0.532), 
MRI AP diameter 
(R2=0.01, p=0.618) and 
MRI signal intensity 
(R2=0.023, p=0.448) 

Khan, 
2003 

45 Insertional 
and 
midportion 
AT 

MRI grade 
of 
severity* 
on T0 

52 weeks: 
VISA-A 

X2 X2=13.1, p=0.02 

Table 3.12 – Summary univariate studies MRI thickness and architecture; II) thickened tendon, normal 
echogenicity and III) changed echogenicity of tendon regardless of thickening. 
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Supplementary file Module 4 

Scoping question 
What is the effectiveness of current treatments for Achilles tendinopathy? 
 
Literature search and selection sub-module 4.1 

The search question for sub-module 4.1 was: 
Which measurement instruments are best suited for monitoring a treatment effect? 
 
The working group decided not to perform a separate systematic search for this search question. 
A PICO was not formulated for this question. An exploratory search was performed to consider 
any relevant reviews on this topic. The results of a currently ongoing international consensus 
process will be included in the next update of the guideline. This search question was answered 
based upon expert opinion, taking into account: (1) the results of the national online 
questionnaire as distributed by the Dutch Patient Federation and the patient panel that was 
invited for an interview, (2) the results of the International Scientific Tendinopathy Symposium 
(ISTS) consensus meeting Groningen (the Netherlands) in 2018, (3) the outcome measures used 
in the randomised controlled trials (RCTs) assessed in sub-module 3, 4 and 5 and (4) any 
available literature from the exploratory search. 
 
Important outcome measures 
The working group considered the outcome measures important if they were deemed important 
by patients with Achilles tendinopathy, researchers and healthcare providers. These outcomes 
measures were established as primary outcome measures for sub-module 4.1. 
 
Literature search and selection (methods) 
An exploratory search was conducted to consider any relevant reviews on this topic. No 
predetermined search terms were used for this purpose.  
 
In addition, existing national and international guidelines were searched to answer the question: 
previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) and 
(inter)national guideline databases of the Dutch General Practitioners Society (NHG), National 
Institute for Health and Care Excellence (NICE), National Guidelines Clearinghouse (NGC) and 
Guidelines International Network (G-I-N). These guidelines and databases were searched for 
outcome measures for Achilles tendinopathy.  
 
The results of the national online questionnaire as distributed by the Dutch Patient Federation 
and patient panel interview as part of an already ongoing RCT have been included. The aim was 
to give patients an important role in determining the most aggravating symptoms due to Achilles 
tendinopathy. We also asked about their main treatment goals. 
 
The results of the International Scientific Tendinopathy Symposium consensus meeting in 2018 
were also included for this search question. The international expert group consisted of patients, 
researchers and healthcare providers. The results of this consensus meeting therefore contain 
relevant core domains. 
 
The working group also extracted the outcome measures that were used in the RCTs that were 
included in sub-modules 3, 4 and 5. We included studies where the full text could be obtained. As 
the working group chose to include only studies that assessed pre-defined relevant outcome 
measures in these sub-modules (VISA-A score, patient satisfaction and return to sports), the 
number of studies included in sub-module 1 is higher than the number of included studies in 
sub-modules 3, 4 and 5. This was done with the aim to prevent selection bias. The working group 
decided to present the 10 most frequently used outcome measures. These results reflect which 
outcome measures are frequently used in scientific research by researchers working in this 
particular field.  
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Results 
In the exploratory search strategy of existing scientific literature, one suitable review article was 
found for answering the search question.1 None of the guidelines assessed discussed the outcome 
measures to be used in Achilles tendinopathy.  
 
Ninety seven respondents participated in the national online questionnaire as distributed by the 
Dutch Patient Federation. In addition, 9 patients from an ongoing RCT participated in a patient 
panel.  
 
The systematic search for the effectiveness of treatment options (sub-modules 3, 4 and 5) yielded 
a total of 2779 references after removal of duplications. The titles and abstracts of these 
references were screened. After this preselection, the full-text of 147 articles was reviewed. 86 of 
these articles were not eligible for inclusion. A flowchart with the reasons for exclusions is 
provided in Figure 4.1. 61 studies met the criteria and the reported outcome measures were 
extracted from this. In the 61 RCTs, 85 different outcome measures were used. The 10 outcome 
measures which were most frequently used in these studies are summarised in Table 4.1. 
 
As no additional scientific literature is available to answer the search question, the working group 
decided to use the working group's expertise as a basis for answering this question. As a result, 
the GRADE methodology was not used for answering this search question and no conclusions 
were formulated.  
 
Literature Summary 
Description studies 
Not applicable. 
 
Results 
Not applicable. 
 
The quality of the evidence 
Not applicable. 
 
Conclusion 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

Due to the choice to use the working group's expertise as a basis for answering 
the search question of sub-module 4.1, no conclusions were formulated  

 
Considerations 
Based on (1) the reported targets of treatment by patients with Achilles tendinopathy, (2) results 
from a recent review, (3) results from a publication of a recent international consensus meeting 
and (4) frequently used outcome measures in RCTs on the effectiveness of treatment for Achilles 
tendinopathy, a number of treatment aims, core domains and measurement instruments are 
frequently reported. 
 
The most frequently reported symptoms in the patient panel (n=9) were: not being able to 
perform pain-free (sports) activities (89%), pain during activities of daily living (44%), morning 
stiffness (33%) and pain as a result of pressure from footwear (33%) (Table 4.2). The treatment 
aims mentioned in the survey of the Netherlands Patient Federation (n=97) are categorised and 
ranked as follows: 1) ―return to sports ‖ without this being further specified (36%), 2) pain-free 
return to sports  (27%), 3) pain-free functioning during activities of daily living (22%), becoming 
―pain-free‖ without further specification (20%) and 5) obtaining a normal function during 
activities of daily living without further specification (9%) (Table 4.2).  
 
This is in keeping with the results of the international consensus process among 32 patients and 
28 international healthcare providers that aimed to identify core domains in the evaluation of 
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tendinopathy.2 These included participation in daily activities (day to day, work, sports), pain on 
activity/loading, function and disability. These emerged as core areas that enable evaluation of 
the main symptoms, and treatment aims.  
 
The RCTs conducted in this field show that 3 outcome measures are used most frequently: the 
VISA-A score (46%), the amount of pain on palpation (VAS; 31%) and the amount of pain 
without any further specification (VAS; 28%) (Table 4.1). A recent review indicates that the 
validated and disease-specific Victorian Institute of Sport Assessment - Achilles (VISA-A) 
questionnaire is a suitable outcome measurement tool. This questionnaire was recommended for 
evaluating symptoms of both midportion and insertional Achilles tendinopathy.1 The degree of 
morning stiffness in the Achilles tendon region, function, pain on loading and sports 
participation are evaluated using this questionnaire. As the evidence for using this outcome 
measure cannot be expressed to a degree, further research is required into the 'core outcome 
measures' for Achilles tendinopathy. The working group recommends that the VISA-A 
questionnaire should be considered for the evaluation of symptoms during treatment. 
 
Other outcome measures that the working group considered important are the return to sports 
(core domain function and participation) and subjective patient satisfaction (core domain patient 
overall rating). Both outcome measures can be easily implemented in clinical practice. Returning 
to sports activities was the most frequently mentioned treatment aim among the patient panel 
(Table 4.2). Patient satisfaction provides an overview of the subjective evaluation of the patient, 
including the achieved treatment aims. As the treatment aims are different for each individual, 
patient satisfaction indicates whether the treatment aims were achieved for this specific 
individual. Therefore, this is the fourth most commonly used outcome measure in RCTs that 
assess the effectiveness of treatments in Achilles tendinopathy.  
 
The working group noted that the amount of pain on palpation is a frequently used outcome 
measure in clinical trials and also pain caused by external pressure (footwear) which was 
mentioned by a relatively large proportion of patients. This argues for the inclusion of palpation 
pain as an important outcome measure. However, the working group did not include this 
outcome measure for a number of reasons. The amount of pain on palpation is difficult to 
standardize. An algometer could standardise pressure, but especially given that the Achilles 
tendon is an oval structure where a pressure algometer does not give the same type of pressure as 
patients experienced with footwear or by external force of the researcher. In addition, the ISTS 
consensus process has shown that pain provocation tests when performed by a researcher do not 
belong to the core domains for tendinopathy.2 Finally, the clinical experience is that palpation 
pain is not sufficiently responsive to measuring treatment effects. Often patients can already 
undertake pain-free (sports) activities while there can still be pain on palpation. 
 
In addition to evaluating patient-reported symptoms and pursuing treatment aims, the results of 
the international consensus meeting also show that there is a need to monitor the recovery 
process with outcome measures that assess physical functional capacity. A recent review reports 3 
clinically applicable tests: the 'heel-rise test', 'hop test' and 'counter movement jump test'.1 
Although these tests have good to excellent reliability, the test properties of the individual tests 
are moderate. There are also limitations from a practical point of view; it will take approximately 
1 hour to perform the full test battery. It is still unclear whether patients who make a good 
progress, measured with these outcome measures, will also ultimately achieve their personal 
treatment aims. For this reason, the working group considered that these tests should not be 
recommended as standard assessment.  
 
The core domain 'structure' is often measured in clinical practice using ultrasound. During the 
international consensus meeting, structure was not selected as an important core area in 
monitoring tendinopathy.2 This is also shown by a cohort of 54 patients with chronic midportion 
Achilles tendinopathy, where clinical and ultrasound outcomes were collected over a year.3 The 
structure of the tendon was quantified using an innovative ultrasound technique (Ultrasound 
Tissue Characterisation). This study did not show an association between change in structure and 
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change in symptoms. Also, there was no prognostic value of the initial severity of structural 
alterations. Based on these data, the working group considered that using imaging as an outcome 
measure in clinical practice has no added value.  
 
An international working group is currently performing a research project to determine which 
outcome measurement instruments are best suited to evaluate Achilles tendinopathy. The final 
outcome is a 'core outcome set' for Achilles tendinopathy with extensive exploration of the 
literature. The results are expected in 2021 (http://www.comet-
initiative.org/studies/details/1323).  
 
Literature search and selection sub-module 4.2 
The search question for sub-module 4.2 was: 
What is the effect of a wait-and-see policy in Achilles tendinopathy? 
 
A systematic literature analysis was performed to answer this search question, focusing on 
randomised controlled trials (RCTs) that have investigated the natural course of Achilles 
tendinopathy.  
 
P: Patients with Achilles tendinopathy; 
I: A wait-and-see policy; 
C: Change in outcome measure from baseline to follow-up. Another comparison is the 

difference in change with any other treatment; 
O: Outcome measured with patient reported outcome measures (VISA-A score, patient 

satisfaction, return to sports and subjective recovery)  
 
Important outcome measures 
Patient-important outcome measures were determined using information from a survey of 97 
patients with Achilles tendinopathy. This was conducted in collaboration with the Dutch Patient 
Federation. In addition, an in-depth interview was conducted with 9 patients having midportion 
Achilles tendinopathy. Based on this information, the working group considered the Victorian 
Institute of Sports Assessment-Achilles (VISA-A) score during the last follow-up measurement 
of the trial as the primary outcome measure in sub-modules 4.2, 4.3 and 4.4. The validated VISA-
A questionnaire consists of 8 questions that cover 3 domains: pain in activities of daily living, 
pain during functional tests and sports participation.4 A score of 100 points is optimal and 
represents an Achilles tendon with a normal function and without symptoms; a score of 0 points 
represents severe Achilles tendon dysfunction with severe symptoms.  
The working group considered patient satisfaction and return to sports as secondary outcome 
measures. Patient satisfaction and return to sports should be patient-reported; the type of scale 
was not an exclusion criterion. 
 
Clinically relevant differences for the VISA-A score have been reported in previous studies, with 
a large variation from 6.5 to 25 points.5-9 In a recent large prospective study, the minimum 
clinically important difference of the VISA-A score was 14 points after 3 months of non-surgical 
treatment.10 This study used the most accepted anchor-based approach. Based on the above-
mentioned results, the working group decided to define the minimum clinically important 
difference of the VISA-A score at 15 points.  
The outcome measures patient satisfaction and return to sports have not been validated and no 
clinically important differences are known for these outcome measures. These secondary 
outcome measures are also presented, but without the use of predefined clinically important cut-
off points. 
 
Literature search and selection  
On 10th January 2019, a search was performed in collaboration with the medical librarian of 
Erasmus MC, on studies examining the natural course of Achilles tendinopathy (Table 4.3). 
Relevant literature was searched for in the following databases: Embase, Medline Ovid and 
Cochrane CENTRAL. Potentially relevant studies were assessed using the following criteria. 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
5 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

Inclusion criteria: 
 The study evaluated the effect of a wait-and-see policy or a placebo treatment in Achilles 

tendinopathy. 
 The diagnosis of Achilles tendinopathy was based on clinical findings (local pain and 

reduced load bearing capacity). 
 The study was a randomised controlled trial (RCT). 
 
Exclusion criterion: 
 The application of an active treatment by the researchers during the follow-up period in 

the wait-and-see arm. 
 

In addition, the presence of existing guidelines was sought for the answer to sub-question 1. The 
previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) was consulted. 
In addition, the (inter)national guideline databases of the Dutch General Practitioners 
Association (NHG), National Institute for Health and Care Excellence (NICE), National 
Guidelines Clearinghouse (NGC) and Guidelines International Network (G-I-N) were searched. 
Systematic reviews on treatment options for Achilles tendinopathy and guidelines on the 
treatment of Achilles tendinopathy were also screened with the aim of including relevant studies.  
 
Results 
The search strategy yielded 157 articles, of which 9 potentially relevant articles were selected 
based on the title and abstract screening. In addition, in 24 (systematic) reviews and guidelines, 
the reference list was screened for relevant studies. As a result, 1 potentially relevant article was 
added. After evaluating the full text of the 10 articles, 1 study was selected for final inclusion.11 
The flowchart depicts the selection process (Figure 4.2).  
 
The assessment of the risk of bias was done by 2 independent reviewers using the Cochrane risk 
of bias 2.0 tool.12 In case of inconsistency between the 2 assessors, consensus was sought and a 
3rd reviewer was consulted if necessary. For the detailed results of the quality assessment of the 
studies, we refer to Table 4.4. Two independent reviewers appraised the certainty of evidence 
using the Grading of Recommendations Assessment, Development and Evaluation (GRADE) 
approach.13 
 
The working group searched in previous Dutch multidisciplinary chronic Achilles tendinopathy 
guideline (2007). Two studies were discussed in this guideline in relation to natural course of the 
disease, both with a focus on the prognosis of Achilles tendinopathy.14 15 As treatments were 
given to the patients in both studies, these studies were not considered eligible for answering the 
current search question. The databases of the NHG, NICE, NGC and G-I-N did not contain 
existing guidelines on the natural history of Achilles tendinopathy. 
 
Literature Summary 
Description of the studies 
One RCT was included to answer the search question. The characteristics and most important 
results of this study can be found in Table 4.5 and are discussed in the results section below. 
 
The quality of the study was evaluated using the Cochrane Risk of Bias assessment Tool 2.0. For 
the detailed results of the assessment, we refer to Table 4.4. 
 
Results 
VISA-A score 
Midportion Achilles tendinopathy 
Rompe et al.11 conducted a RCT with 3 study arms in which the effectiveness of shockwave 
therapy was compared to 1) eccentric exercise therapy and 2) a wait-and-see policy in midportion 
Achilles tendinopathy. The 25 participants were randomised to the wait-and-see arm and were 
followed for 16 weeks. Participants in this group had an appointment with an orthopaedic 
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surgeon. During this consultation, advice on training adjustments, stretching exercises and 
ergonomic modifications were given. In addition, paracetamol or NSAIDs were advised if 
necessary. Consequently, a pure 'wait-and-see' policy was not used in this study. Participants were 
on average 46 years old, 36% male, with a mean symptom duration of 9 months. Seven patients 
were active in sports (28%), compared to 18 patients who did not participate in any sports (72%). 
All patients did not undergo any treatment in the 12 weeks prior to the study. However, in their 
history all patients had been treated with NSAIDs, physiotherapy, inlays, stretching exercises or a 
corticosteroid injection. The primary outcome measure of this study was the change in VISA-A 
score (0 to 100 points; a higher score reflects a better improvement) after 16 weeks. This changed 
non-significantly in the wait-and-see from a mean (SD) of 48 (9) to 55 (13) points after 16 weeks. 
 
Insertional Achilles tendinopathy 
No studies have been published that assessed the effect of a wait-and-see policy on the VISA-A 
score in insertional Achilles tendinopathy. 
 
The quality of the evidence  
The certainty of evidence was based on the information from the RCT. This certainty of 
evidence is provided separately for each predefined outcome measure. As only RCTs could be 
included, the baseline level of evidence started at ‗high‘ for the GRADE-assessment. The 
certainty of evidence per outcome measure is shown in Table 4.6. The level of evidence for the 
outcome measure examined was reduced by 3 levels to a very low certainty of evidence using the 
GRADE-assessment. The reasons were that there was a very high risk of bias and that there was 
serious imprecision (Table 4.4).  
 
Outcome measure: patient satisfaction 
Midportion and insertional Achilles tendinopathy 
No studies have assessed patient satisfaction after a wait-and-see policy in either midportion or 
insertional Achilles tendinopathy. 
 
Outcome measure: return to sports  
Midportion and insertional Achilles tendinopathy 
No studies have assessed the return to sports rate after a wait-and-see policy in either midportion 
or insertional Achilles tendinopathy. 
 
Conclusions 
 
Midportion Achilles tendinopathy 

Very low 
Grade 

A wait-and-see policy for 16 weeks does not appear to improve symptoms 
 
Source: Rompe et al.11 

 
Insertional Achilles tendinopathy 

- 
Grade 

No studies have been published on the natural course in insertional Achilles 
tendinopathy.  

 
Considerations 
Advantages and disadvantages of the intervention and the quality of the evidence  
Only one study assessed the natural course of midportion Achilles tendinopathy using important 
outcome measures.11 This results in limitations on the strength of final recommendations that 
can be made, also because the certainty of the evidence is very low. Another obvious 
shortcoming of this study is that the healthcare professional did actually advise some active 
treatments to the patients. It is unclear whether patients actually received an intervention. As a 
result, it is unclear whether a purely wait-and-see policy was applied. The reporting of this 
information is only superficial in this study.  
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No studies have been published on the natural course of insertional Achilles tendinopathy. The 
results are therefore only applicable to midportion Achilles tendinopathy. However, the working 
group expected and assumed that the current results could be extrapolated to insertional Achilles 
tendinopathy and so no distinction was been made between midportion and insertional Achilles 
tendinopathy in the considerations and recommendations.  
 
The changes on symptom scores of a wait-and-see policy after 16 weeks appear to be negligible 
to absent. There were no statistically significant or clinically important changes. The included 
patients had chronic symptoms of Achilles tendinopathy with a minimum symptom duration of 6 
months and had undergone other treatments prior to inclusion. It is unknown whether these 
results can be extrapolated to patients with shorter duration of symptoms where no treatments 
have been applied. These results can therefore be better translated for second line care than for 
the first line care. 
 
Values and preferences of patients  
It is not known what values and preferences patients have regarding a wait-and-see policy. Many 
patients are assumed to want to resume or continue their (sports) activities as soon as possible. 
Discussing temporary adjustment and reduction of (sports) activities (i.e. not a complete 
cessation of sports) is often well received.16 However, strictly speaking this is also already an 
intervention (patient education). 
 
Cost 
There are no direct medical costs involved in applying a wait-and-see policy, unlike many of the 
other possible treatments.  
 
Acceptability for other stakeholders 
The main stakeholders who could advise a wait-and-see policy are general practitioners, other 
primary healthcare providers (physiotherapists, podiatrists) and medical specialists. Due to 
insufficient availability of high-quality research on this subject, no hard recommendations can be 
made. Based on the current evidence, it is unclear what should be communicated to the patient 
about the natural course. In chronic Achilles tendinopathy, the expected change in symptoms 
seems to be negligible. This will frequently result in patients seeking treatment. The working 
group considers that the treatment options should be discussed with the individual patient in 
order to give insight into the different options.  
 
Feasibility and implementation 
Not applicable. 
 
Balance between the arguments for and against the intervention 
Not applicable. 
 
Literature search and selection sub-module 4.3 
The search question for sub-module 4.3 was: 
Which non-surgical treatment is most effective for Achilles tendinopathy? 
 
One systematic literature analysis was conducted to answering the search questions of sub-
module 3, 4 and 5. We included randomised controlled trials (RCTs) that assessed the 
effectiveness of treatment options for Achilles tendinopathy. These results have also been 
published separately in the British Journal of Sports Medicine.17 The following PICO was 
formulated to answer this question: 
 
P:  Patients with Achilles tendinopathy; 
I:  Active non-surgical treatment options; 
C:  A wait-and-see policy, waiting list control group or other active treatment; 
O:  Perceived symptoms (VISA-A score, patient satisfaction and return to sports). 
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Important outcome measures 
The important outcome measures were determined with information from a survey in 97 patients 
with Achilles tendinopathy conducted in collaboration with the Dutch Patient Federation. In 
addition, an in-depth interview was conducted in 9 patients with midportion Achilles 
tendinopathy. Based on this information, the working group considered the Victorian Institute of 
Sports Assessment-Achilles (VISA-A) score during the last follow-up measurement of the trial as 
the primary outcome measure in sub-modules 2, 3 and 4. The validated VISA-A questionnaire 
consists of 8 questions that cover 3 domains: pain in activities of daily living, pain during 
functional tests and sports participation.4 A score of 100 points is optimal and represents an 
Achilles tendon with a normal function and without symptoms; a score of 0 points represents 
severe Achilles tendon dysfunction with severe symptoms.  
The working group considered patient satisfaction and return to sports as secondary outcome 
measures. Patient satisfaction and return to sports should be patient-reported; the type of scale 
was not an exclusion criterion. Side effects and complications of treatment were also considered 
to assess the safety of the various treatment options. 
 
Clinically important differences for the VISA-A score have been reported in previous studies, 
with a large variation from 6.5 to 25 points.5-9 In a recent large prospective study, the minimum 
clinically important difference of the VISA-A score was 14 points after 3 months of non-surgical 
treatment.10 This study used the most accepted anchor-based approach. Based on the above-
mentioned results, the working group decided to define the minimum clinically important 
difference of the VISA-A score at 15 points. 
The outcome measures patient satisfaction and return to sports have not been validated and no 
clinically important differences are known for these outcome measures. These secondary 
outcome measures are also presented, but without the use of predefined clinically important cut-
off points. 
 
Literature search and selection 
A search was conducted on 26th February 2019 in collaboration with the Medical Librarian of 
Erasmus MC. The search was focused on RCTs assessing the effectiveness of a treatment option 
for Achilles tendinopathy (Table 4.7). Relevant literature was sought in the following databases: 
Embase, Medline Ovid, Web of Science, Cochrane CENTRAL, CINAHL EBSCOhost, 
SportDiscuss EBSCOhost and Google Scholar. No language restrictions were applied. Potentially 
relevant studies were assessed using the following criteria. 
 
Inclusion criteria: 
 The study examines the effectiveness of a non-surgical treatment option for Achilles 

tendinopathy 
 The diagnosis of Achilles tendinopathy is based on clinical findings (local pain and 

reduced load bearing ability). 
 The study population was 18 years or older. 
 The study was a randomised controlled trial (RCT). 
 
Exclusion criteria: 
 10 or fewer patients per treatment arm. 
 No adequate control group (e.g. Achilles tendon on the contralateral side). 
 The design is a preclinical study (animal study or in vitro design). 
 
In addition, the presence of existing guidelines was sought for the answer to sub-question 1. The 
previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) was consulted. 
In addition, the (inter)national guideline databases of the Dutch General Practitioners 
Association (NHG), National Institute for Health and Care Excellence (NICE), National 
Guidelines Clearinghouse (NGC) and Guidelines International Network (G-I-N) were searched. 
 
 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
9 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

Results 
The systematic search for the effectiveness of treatment options yielded a total of 2779 
references after removal of duplications. All references were screened based on title and abstract. 
After this preselection, the full text of 147 articles was reviewed. A total of 118 of these articles 
did not fulfil the inclusion criteria. A flowchart is included in the appendix (Figure 4.3), including 
the reasons for exclusion. In the end, 29 studies met the criteria and were included in the 
literature analysis for the effectiveness of treatment options. Two studies involved a follow-up 
study of a previously published study.18-21 
 
The databases of the NHG, NICE, NGC and G-I-N did not contain existing guidelines on 
Achilles tendinopathy treatment. The previous Dutch multidisciplinary chronic Achilles 
tendinopathy guideline (2007) described effects of multiple non-surgical treatment options. The 
NICE database includes 2 guidelines on the use of shockwave therapy and autologous blood 
injections as treatment for Achilles tendinopathy. These guidelines were also considered by the 
working group.  
 
Literature Summary 
Description of the studies 
A total of 29 RCTs were included to answer the search question. The characteristics and main 
results of these studies can be found in Table 4.8 The majority of studies (25/29 studies) 
examined the effectiveness of non-surgical treatment in midportion Achilles tendinopathy. The 
remaining 4 studies evaluated treatment options in insertional Achilles tendinopathy (2 studies) 
and where the distinction between insertional and midportion was unclear (2 studies). In 2 cases 
there were 2 publications of 1 study.18-21 
 
The population size varied between 28 and 75 participants (median 54) with the rate of 'lost to 
follow-up' ranging from 0 to 26% (median 10%). The average age was between 40 and 50 years 
(median 48). The percentage of male participants was higher in 11 studies, compared to 13 
studies in which the percentage of female participants was higher (median percentage of male 
participants 47%). In 2 studies, the male-female ratio was 50% and in 3 studies this ratio was not 
reported. Twelve studies reported the sports participation of the included population. The 
percentage of the population active in sport ranged from 31% to 100% (median 72%). The 
follow-up period of the studies ranged between 6 and 52 weeks (median 25 weeks).  
 
A total of 38 treatment options were examined for midportion Achilles tendinopathy, 2 for 
insertional Achilles tendinopathy and 4 where the exact location of tendinopathy was not clear. 
The results are presented for the VISA-A score as a primary outcome measure and for the 
secondary outcome measures patient satisfaction and return to sports. A network meta-analysis 
was performed for the primary outcome measure. The secondary outcome measures were 
presented descriptively.  
 
Assessment of the risk of bias was done by 2 independent reviewers using the Cochrane risk of 
bias 2.0 tool.12 In case of inconsistency between the 2 assessors, consensus was sought and a 3rd 
reviewer was consulted if necessary. Twenty two studies (76%) were at high risk of bias and the 
other 7 studies (24%) had an unclear risk of bias (Table 4.9). Two independent reviewers 
appraised the certainty of evidence using the Grading of Recommendations Assessment, 
Development and Evaluation (GRADE) approach.13 
 
Results 
The results for this search question are presented descriptively at the level of the treatment 
categories. The subdivision into treatment categories is shown in Table 4.10. The results of the 
network meta-analysis (NMA) for the primary outcome measure (VISA-A score) are described at 
the end of the results section. The level of certainty of the evidence was also taken into account.  
 
Midportion Achilles tendinopathy 
Wait-and-see policy 
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Wait-and-see policy versus exercise therapy: A wait-and-see policy was inferior to eccentric 
exercise therapy after 16 weeks follow-up. The VISA-A score after 16 weeks of follow-up was 55 
(SD 13) in the wait-and-see policy group and 76 (SD 19) in the group performing eccentric 
exercise therapy (p<0.001).11 
 
Placebo treatment 
Two RCTs consisted of at least 1 treatment arm with only a placebo treatment without co-
intervention. There were no statistically significant differences in patient-reported outcome 
measures after 1 to 12 weeks of follow-up between placebo treatment and ibuprofen or laser 
therapy.22 23 
 
Exercise therapy 
In total, 12 RCTs consisted of at least 1 treatment arm with only exercise therapy without co-
intervention.  
 
Exercise therapy versus a wait-and-see policy: Eccentric exercise therapy was superior to a wait-
and-see policy after 16 weeks follow-up. The VISA-A score after 16 weeks follow-up was 76 (SD 
19) in the group performing eccentric exercise therapy and 55 (SD 13) in the wait-and-see policy 
group (p<0.001).11 
 
Exercise therapy versus Shockwave therapy: There is conflicting evidence for the effectiveness of 
shockwave therapy compared to exercise therapy. Eccentric exercise therapy was inferior to 
shockwave therapy (3 treatment sessions) after 16 weeks follow-up in 1 of the 2 studies included. 
The VISA-A score after 16 weeks of follow-up was 87 (SD 16) in the group receiving Shockwave 
therapy and 73 (SD 19) in the group performing eccentric exercise therapy (p=0.0016).24 A 
previous 3-armed RCT from the same research group showed no significant difference in 
patient-reported outcome measures between eccentric exercise therapy and Shockwave therapy 
(3 treatment sessions) after 16 weeks of follow-up. The VISA-A score after 16 weeks follow-up 
was 70 (SD 16) in the shockwave therapy group and 76 (SD 19) in the eccentric exercise therapy 
group.11 
 
Exercise therapy versus a night splint (in combination with exercise therapy): 2 studies reported 
no significant differences in patient-reported outcome measures after 12-52 weeks of follow-up 
between exercise therapy and the use of a night splint in addition to performing exercise 
therapy.18 19 25 One of these studies also compared the effectiveness of exercise therapy with a 
night splint as monotherapy. The return to sports rate was higher in the group performing 
exercise therapy (63% versus 10%). No statistical tests were performed to assess the significance 
of the differences.25  
 
Exercise therapy versus injection therapy: 2 RCTs compared eccentric exercise therapy without 
co-intervention with a form of injection therapy. The first study showed that the VISA-A score 
was significantly higher after 6 to 52 weeks follow-up in the group receiving prolotherapy (4 to 
12 injections) in combination with eccentric exercise therapy, compared to eccentric exercise 
therapy alone (p<0.01).26 The VISA-A score after 52 weeks follow-up was 91 (SD 10) in the 
prolotherapy group in combination with eccentric exercise therapy and 85 (SD 18) in the group 
performing eccentric exercise therapy only. There was no significant difference between eccentric 
exercise therapy only and the application of prolotherapy as monotherapy (4 to 12 treatments, 
without any form of exercise therapy) at all time points.26 The second study showed no 
significant differences in VISA-A score after 6 to 12 weeks of follow-up between eccentric 
exercise therapy and an injection of autologous blood in combination with eccentric exercise 
therapy.27 
 
Comparison between different types of exercise therapy programs: In 5 studies, 2 types of 
exercise therapy programs were directly compared with each other. Two studies showed a 
significant effect of a specific form of exercise therapy. In the first study, patient satisfaction after 
12 weeks follow-up was significantly higher in the group performing eccentric exercise therapy 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
11 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

(88% satisfied), compared to the group performing concentric exercise therapy (36% satisfied).28 
In the second study, the VISA-A score was significantly higher after 3 weeks follow-up in the 
group performing eccentric exercise therapy in a number of daily repetitions that were feasible 
within the acceptable pain limits (VISA-A score 56, SD 20), compared to the group performing a 
fixed number of 180 repetitions per day for the same eccentric exercise therapy (41, SD 13, 
p=0.004). After 6 weeks follow-up, there were no significant between-group differences in VISA-
A score. In addition, there was no significant difference in patient satisfaction between the 2 
groups after 6 weeks of follow-up.29  
Three RCTs showed no significant difference in improvement between specific forms of exercise 
therapy. In the first study, there was no significant difference in VISA-A score and patient 
satisfaction after 12 to 52 weeks follow-up between eccentric exercise therapy and heavy slow 
resistance exercise therapy.30 The second study showed no significant difference in VISA-A score 
after 6 to 52 weeks follow-up between continuing the sports activities with a pain scale 
(maximum pain score 5 on a scale of 10) in the first 6 weeks of recovery versus discontinuing 
Achilles tendon loading activities during this stage. Both groups also performed eccentric exercise 
therapy.31 The third study showed no significant difference in return to sports rate after 52 weeks 
follow-up between isotonic exercise therapy and a gradually progressive exercise therapy program 
(starting with stretching exercises and progressing to concentric and ultimately eccentric 
exercises). Both groups also were instructed to perform stretching exercises.32  
 
Orthoses 
One RCT consisted of a treatment arm with a night splint without co-intervention. No statistical 
tests were performed on the differences in return to sports rate. The impression was that the 
return to sports rate was lower if a night splint was used as monotherapy (10%), compared to 
exercise therapy as monotherapy (63%) versus a combination of exercise therapy and a night 
splint (38%).25 
 
Shockwave therapy 
Two RCTs consisted of at least 1 treatment arm with shockwave therapy only without co-
interventions. The first study showed that shockwave therapy (3 treatment sessions) was superior 
to a wait-and-see policy after 16 weeks follow-up. At 16 weeks follow-up, the VISA-A score was 
70 (SD 16) in the shockwave therapy group and 55 (SD 13) in the wait-and-see group (p<0.001). 
There was no significant difference between shockwave therapy and eccentric exercise therapy in 
this study.11 In the second study, the VISA-A score after 12 and 26 weeks of follow-up was 
significantly lower in the shockwave therapy group (VISA-A score after 12 weeks 48 (SD 15), 
after 26 weeks 52 (SD 15), compared to 2 peritendinous hyaluronic acid injections (VISA-A score 
after 12 weeks 73(SD 24), after 26 weeks (75 (SD 22)).33 
 
Other passive modalities 
Two RCTs consisted of at least 1 treatment arm with a passive modality only without co-
interventions. In the first study, there were no statistically significant differences in patient-
reported outcome measures after 6 to 12 weeks follow-up between Intense Pulsed Light (IPL) 
and placebo treatment.23 The second study showed that adding eccentric exercise therapy to 
passive modalities consisting of massage, therapeutic ultrasound and stretching exercises resulted 
in better improvement compared to passive modalities only. The VISA-A score was 81 (SD 1) in 
passive modalities and 98 (SD 2) when adding eccentric exercises to the passive modalities 
(p=0.01).34 
 
Medication 
Two RCTs consisted of at least 1 treatment arm with medication only without co-interventions. 
There were no statistically significant differences in patient-reported outcome measures after 1 to 
3 weeks follow-up between placebo treatment and topical Non-steroidal anti-inflammatory drugs 
(NSAIDs) (1 RCT) or ibuprofen tablets (1 RCT).22 35  
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Acupuncture 
One RCT consisted of at least 1 treatment arm with acupuncture treatment only without co-
interventions. This study showed that the VISA-A score was significantly higher after 8 to 24 
weeks follow-up in a group treated with acupuncture (24 treatment sessions), compared to 
eccentric exercise therapy (P<0.0001). After 24 weeks follow-up, the VISA-A score in the 
acupuncture group was 73 (SD 4) and in the group performing eccentric exercise therapy 62 (SD 
4).36 
 
Injection therapy 
Three RCTs consisted of at least 1 treatment arm with injection therapy only without co-
interventions. All studies examined a different form of injection therapy. The first study showed 
that the VISA-A score after 12 and 26 weeks follow-up was significantly higher in the group 
receiving 2 peritendinous hyaluronic acid injections (VISA-A score after 12 weeks 73 (SD 24), 
after 26 weeks 75 (SD 22)), compared to shockwave therapy (VISA-A score after 12 weeks 48 
(SD 15) and after 26 weeks 52 (SD 15)).33 The second study showed no significant difference 
between eccentric exercise therapy and prolotherapy (4 to 12 treatments, without exercise 
therapy).26 The third study compared 2 different injection techniques: an injection of Stromal 
Vascular Fraction (SVF, obtained from fatty tissue) and an intratendinous injection with platelet-
rich plasma (PRP). This study showed that the VISA-A score at short term (2 to 4 weeks of 
follow-up) was significantly higher in the group receiving a SVF injection (VISA-A score after 4 
weeks 59 (SD 20), compared to the PRP injection (VISA-A score after 12 weeks 47 (SD 16)). 
After 4, 9, 17 and 26 weeks, there were no significant between-group differences.37  
 
Multimodal treatment options 
A total of 11 multimodal treatments (in which 2 or more treatments were applied simultaneously 
in a treatment arm) have been compared in RCTs. An overview of these multimodal treatments 
is shown in Table 4.11.  
 
Insertional Achilles tendinopathy 
Exercise therapy 
Exercise therapy versus Shockwave therapy: Eccentric exercise therapy was inferior to 
shockwave therapy (3 treatment sessions) after 16 weeks follow-up in 1 RCT. The mean (SD) 
VISA-A score after 16 weeks follow-up was 79 (10) in the shockwave therapy group and 63 (12) 
in the eccentric exercise therapy group (p=0.005).38 
 
A wait-and-see policy, placebo treatment, orthotics, shockwave therapy, medication, injection therapy or multimodal 
treatment options 
No studies have been conducted that have investigated the effect of a wait-and-see policy, 
placebo treatment, orthotics, shockwave therapy, medication, injection therapy or multimodal 
treatment options for insertional Achilles tendinopathy. 
 
Midportion and insertional Achilles tendinopathy (location not specified in study) 
Shockwave therapy 
One RCT investigated whether there is a difference in patient-reported outcome measures 
between clinically guided and ultrasound-guided shockwave therapy. There was no significant 
between-group difference after 12 weeks follow-up.39 
 
Injection therapy 
One RCT consisted of at least 1 treatment arm with injection therapy only without co-
intervention. This study compared the effectiveness of a polidocanol injection with a placebo 
injection. There was no difference in patient-reported outcome measures between the 2 groups.40  
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A wait-and-see policy, placebo treatment, orthotics, shockwave therapy, medication, injection therapy or multimodal 
treatment options 
No studies have been conducted that investigated the effect of a wait-and-see policy, placebo 
treatment, orthotics, shockwave therapy, medication, injection therapy or multimodal treatment 
options. 
 
Network meta-analysis (VISA-A score as outcome measure) 
Midportion Achilles tendinopathy 
Figure 4.4a-c shows direct comparisons in RCTs for midportion Achilles tendinopathy. Multiple 
treatment categories have been defined from the broader category of ‗multimodal treatment‘. 
This information was used for forming the network meta-analysis (NMA). There were 10 
different treatment categories with a total of 180 comparisons to be included in the NMA for 
midportion Achilles tendinopathy using the VISA-A score.17 Table 4.12a-b shows the results of 
the NMA at 3 and 12 months for the treatment categories. This could not be done for the 6-
month time point because there were not sufficient studies available to be able to form a 
network. The results for the equations at the level of the individual treatments are shown in 
Table 4.13.  
 
VISA-A score at 3 months 
At the time point of 3 months, each treatment investigated seemed to be superior to a wait-and-
see policy because all active treatments result in an improvement of 15 points or more: exercise 
therapy+placebo injection therapy (mean difference 19, 95% credible interval -3 to 34), injection 
therapy (23, 8 to 38), exercise therapy (20, 11 to 30), shockwave therapy (15, 6 to 24), exercise 
therapy+injection therapy (22, 7 to 36), exercise therapy+shockwave therapy (34, 21 to 47), 
exercise therapy+night splint (21, 4 to 39), acupuncture (35, 25 to 45) and mucololysaccharide 
supplements+exercise therapy (28, 14 to 41). 
 
Acupuncture was superior to placebo injection therapy (mean difference 16, credible interval 4 to 
30), injection therapy (13, 0 to 25), exercise therapy (15, 11 to 19), shockwave therapy (20, 9 to 
31), exercise therapy+injection therapy (13, 2 to 25) and exercise therapy+night splint (14, -1 to 
30), but not to exercise therapy+shockwave therapy (1, -9 to 11) and mucopolysaccharide 
supplements+exercise therapy (7, -3 to 19). 
 
Exercise therapy+shockwave therapy was superior to placebo injection therapy (mean difference 
15, credible interval 1 to 31), injection therapy (11, -4 to 26), exercise therapy (14, 5 to 23), 
shockwave therapy as monotherapy (19, 5 to 32), exercise therapy+injection therapy (12, -2 to 
27) and exercise therapy+night splint (13, -4 to 30), but not compared to acupuncture (-1, -11 to 
9) and mucolysaccharide supplements+exercise therapy (6 , -7 to 20). 
 
VISA-A score at 12 months 
At the 12-month time point, 4 treatment categories could be compared in a network. Exercise 
therapy (mean difference -5, 95% credible interval -19 to 9), exercise therapy+injection therapy 
(2, -10 to 13) and exercise therapy+night splint (3, -16 to 22) had a similar outcome as injection 
therapy. 
 
Insertional Achilles tendinopathy 
For insertional Achilles tendinopathy and for non-specified Achilles tendinopathy (studies where 
the location was not further specified), no networks could be formed because of the small 
number of studies. Consequently, treatment categories could not be compared.  
 
The quality of the evidence  
The certainty of evidence was based on information from the RCTs. This certainty of evidence 
was provided separately for each predefined outcome measure. As only RCTs could be included, 
the baseline level of evidence started at ‗high‘ for the GRADE-assessment.  All comparisons 
from the NMA were graded as low-very low, except for exercise therapy+autologous blood 
injection versus exercise therapy+placebo injection where there was moderate certainty of the 
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evidence. The main reason for reducing the certainty of evidence were study limitations (n=180 
comparisons, 100%) and imprecision (n=158 comparisons, 88%) (Table 4.14).  
 
Network meta-analysis (outcome measures return to sports and patient satisfaction) 
Midportion and insertional Achilles tendinopathy 
Due to a small number of comparisons in the RCTs reporting the rate of return to sports and 
patient satisfaction, the working group decided not to perform a network analysis for these 
outcome measures.   
 
Conclusions 
 
Outcome measure VISA-A score 
Midportion Achilles tendinopathy 

Very low 
Grade 

The following treatment categories appear to be more effective than a wait-and-
see policy after 3 months: exercise therapy, injection therapy, exercise 
therapy+shockwave therapy, exercise therapy+night splint, acupuncture and 
mucopolysaccharide supplements+exercise therapy. 
 
Source: van der Vlist et al.17 

 

Very low 
Grade 

Acupuncture may be superior to placebo injection therapy, injection therapy, 
exercise therapy, shockwave therapy, exercise therapy+injection therapy and 
exercise therapy+night splint, but not compared to exercise therapy+shockwave 
therapy and mucopolysaccharide supplements+exercise therapy after 3 months. 
 
Source: van der Vlist et al.17 

 

Very low 
Grade 

Exercise therapy+shockwave therapy may be superior compared to placebo 
injection therapy, injection therapy, exercise therapy, shockwave therapy, exercise 
therapy+injection therapy and exercise therapy+night splint, but not compared 
to acupuncture and mucopolysaccharide supplements+exercise therapy after 3 
months. 
 
Source: van der Vlist et al.17 

 

Very low 
Grade 

After 12 months follow up, exercise therapy+injection therapy and exercise 
therapy+night splint seem to have a similar outcomes to injection therapy. 
 
Source: van der Vlist et al.17 

 
Insertional Achilles tendinopathy 

- 
Grade 

There is insufficient evidence of sufficient quality to assess the effectiveness of 
treatment options in insertional Achilles tendinopathy. 

 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

No evidence is available to assess the effectiveness of the following commonly 
used treatment options: 
 

 Patient education 
 Load management advice 
 Heel lifts 
 Percutaneous Needle Electrolysis (PNE) 
 Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 
 Corticosteroid injections 
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Outcome measure return to sports 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

There is insufficient evidence of sufficient quality to assess the effectiveness of 
treatment options for return to sports. 

 
Outcome measure patient satisfaction 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

There is insufficient evidence of sufficient quality to assess the effectiveness of 
treatment options for patient satisfaction. 

 
Considerations 
This search question was designed to assess the effectiveness of non-surgical treatment options 
in patients with Achilles tendinopathy.  
 
Advantages and disadvantages of the intervention and the quality of the evidence 
The results show that there are many different treatment options available for Achilles 
tendinopathy. This is especially the case for midportion Achilles tendinopathy. However, the 
certainty of the evidence for these treatments is low to very low in almost all cases and the 
estimated treatment effects largely overlap in almost all treatment categories. Where there is no 
overlap, the results are based on 2 small RCTs (for both acupuncture and exercise 
therapy+shockwave therapy) both with a high risk of bias.24 36 This reflects the strong uncertainty 
in the estimates of treatment effects. This means that no strong recommendations can be made. 
In addition, the number of RCTs on the effectiveness of treatment options for insertional 
Achilles tendinopathy is very limited. Consequently, strong recommendations are also not 
possible for this subtype either. The working group decided that for many treatment categories 
the advice for midportion Achilles tendinopathy can be extrapolated to insertional tendinopathy. 
However, the recommended treatment advice will differ for some specific aspects. Where this is 
the case, this is clearly indicated. 
 
In this consideration, the working group explains why the specific recommendations were 
ultimately made. The treatment effectiveness, safety, time costs, cost (for the individual patient 
and/or society), availability, clinical expertise of the healthcare provider and patient preferences 
are taken into account in these considerations. The working group contemplated that strong 
consideration should be given to applying the 'shared decision-making' model in order to increase 
the chances of a successful treatment outcome.41-43  
 
Active treatment seems superior to a wait-and-see policy for midportion Achilles tendinopathy. 
As, in general, there is a clinically important difference between all active treatments and a wait-
and-see policy, the working group recommends applying a form of active treatment for Achilles 
tendinopathy. Although this has not been specifically investigated for insertional Achilles 
tendinopathy, the working group considers it plausible that these results can be extrapolated to 
this subtype. Conversely, this means that the working group advised against adopting a wait-and-
see policy. This advice is based on studies in patients with chronic Achilles tendinopathy 
(symptom duration longer than 8 to 12 weeks).  
 
It is debatable whether this can be extrapolated to the subgroup of patients with short symptom 
duration (reactive tendinopathy). In cases of short symptom duration, a short period of rest 
(avoiding pain-provoking activities) can be initiated if overload is an obvious risk factor in the 
history of the individual patient.44 However, the working group also recommends that these 
patients should have a follow-up assessment with the aim to apply active treatment to increase 
the tendon load bearing capacity which could include facilitating a gradual return to (sports) load. 
The principles in the following sections can also be applied for patients with short duration of 
symptoms.  
 
The effectiveness of patient education and load management advice have not been studied in 
RCTs for Achilles tendinopathy. The working group emphasised that other non-surgical 
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treatments are usually combined with patient education and load management advice in daily 
clinical practice. The working group decided that patient education contributes to an adequate 
expectation management and more realistic objectives for patients. The load management advice 
has the important aim of improving patient‘s self-awareness and self-efficacy. Based on clinical 
expertise, the working group recommends considering patient education and load management 
advice as the basis of the treatment for Achilles tendinopathy. 
 
The term patient education is used to cover the exchange of knowledge between the healthcare 
provider and patient in an interactive way. The effects of patient education have not been 
reported separately. It is likely that this education is provided alongside other treatments in trials. 
Recent research in patients with gluteal tendinopathy shows that patient education in 
combination with exercise therapy is more effective than a wait-and-see policy or a local 
corticosteroid injection.45 According to the working group, patient education for Achilles 
tendinopathy has 3 elements: explanation about the condition, explanation about the prognosis 
and pain education. In concrete terms, this means that the degenerative nature of the condition, 
where longstanding symptoms are normal, is explained. Symptoms may be recurrent, especially if 
specific provocative (sports) load is continued. Pain education means that healthcare providers 
share their knowledge about pain. This includes explanations of the neurophysiology of acute and 
chronic pain (including signs of central sensitisation, if indicated). In the early stage of Achilles 
tendinopathy, there may still be acute (physiological) pain, whereas in the chronic phase the pain 
can be pathological (dysfunctional).46 If there is a lack of a clear relationship between pain and 
tendon loading activities, dysfunctional pain may be present. Other factors, such as fear for 
movement and inadequate perceptions about the association between pain and tissue damage, 
might be present when pain is dysfunctional. Initiating tendon-loading activities regardless of 
pain could change these perceptions. In these cases, the pain monitoring model might have a less 
prominent role in the treatment because an important aspect of the treatment of dysfunctional 
pain is to decrease the focus on pain levels. In addition to physical factors, more attention is 
being paid to the influence of psychosocial aspects of longstanding pain. Recent research has also 
shown that these psychosocial factors play an important role in patients with Achilles 
tendinopathy.47 Rest (avoiding pain-provoking activities) may be effective to protect the tendon 
in the early (reactive) phase of the tendinopathy. However, factors such as fear of more damage 
or a complete rupture and fear of movement can negatively affect recovery. Especially when 
these factors are present, pain education can be effective in improving experienced health and 
reducing healthcare consumption. This has been studied mainly in low back pain48, but not yet in 
Achilles tendinopathy. 
 
Load management advice consists of temporarily replacing pain-provoking (sports) load with 
non-provocative (sports) load, gradually increasing (sports) load and the use of a pain scale to 
monitor and adjust the (sports) load. Although this strategy has also been accepted for patients 
with tendinopathy, its effect has not been studied in a RCT.49 Load management advice is closely 
related to patient education, where it is important to stimulate patients in being and remaining 
active, but to avoid a too rapid progression of tendon-loading activities resulting in a flare-up of 
pain. Ultimately, patients should be able to gradually increase the load within the acceptable limits 
of pain. 
 
The working group also recommends starting with a form of strengthening exercises of the calf 
muscles and Achilles tendon. This treatment is – together with patient education and load 
management – the third option that forms the basis of treatment. Exercise therapy is 
recommended for a period of at least 12 weeks. Within this timeframe, symptom improvement 
can be expected with adequately performed exercise therapy and this provides a good basis for 
progressing these exercises. The working group chose to recommend this, because the results of 
exercise therapy seem comparable to other active non-surgical treatment options. However, there 
are still unanswered questions regarding exercise therapy and the optimal dose. There are 
multiple forms of strengthening exercises available including eccentric, concentric, progressive 
strengthening and heavy-slow resistance exercises. No clear differences have been found in the 
effectiveness between these forms of exercise therapy. In addition, there is limited or insufficient 
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knowledge about the influence of different exercise-related factors. These include the variables: 
training frequency, number of repetitions, the use of external weights and the degree of pain that 
can be accepted during and after exercises. The results of sub-module 4.5 show that there is very 
low evidence that there is no influence of (1) the degree of adherence during the exercise 
program, (2) the addition of extra external weight during exercise therapy and (3) whether the 
exercises are performed technically correctly. The choice of the form of exercise therapy should 
therefore be tailored to the individual. Adding extra weight may be considered, especially if the 
patient‘s treatment goal requires a high (sports) tendon load. The working group recommends 
that the degree of pain during and after the exercises should be taken into account when 
designing an exercise programme for the individual patient.29 The fact that the exact technique of 
the exercises seems not to play a prominent role implies that using information leaflets and 
websites with photo and film material are reasonable options to explain the exercises to patients.  
 
Most research has been performed on the effectiveness of eccentric exercise therapy. As this 
form is often painful, the level of pain should be taken into account for the individual patient. 
The working group recommends starting by performing a set of 15 isotonic exercises of the calf 
muscles. The degree of pain can be evaluated during and after the exercises. If the pain level 
(score 0 to 10) reaches a score of 5 points or higher, or if the muscle fatigue makes it impossible 
to perform a single set, the patient should start with isometric exercise forms, which may be less 
provocative for some individuals.50 While isometric exercises result in similar levels of pain 
provocation as isotonic exercises, there are subgroups of patients who respond well to isometric 
exercises.50 In that specific group, this step can be useful. Recent research shows that isometric 
exercises on average have no direct analgesic effect in patients with Achilles tendinopathy.50 51 If 
the patient does not experience pain reduction during isometric exercises, the working group 
recommends moving to less pain-provoking isotonic forms (for example, by temporarily training 
with 2 legs or by reducing the number of repetitions per set). If the isometric exercises result in 
pain reduction and the pain score is 5 points or less, then the patient can start with isotonic 
exercises and progress to using external weights. During the progression of these exercises, the 
degree of pain during and after the exercises is used to guide progression (a pain score of 5 or 
less can be accepted). Depending on the desire for (re)starting tendon-loading sports, a phase 
with plyometric exercises can be performed after completing the isotonic phase. See Figure 4.5 
for a schematic diagram of this patient-centred approach, which serves as an example. 
 
Most studies on exercise therapy have been conducted in midportion Achilles tendinopathy. 
More research should be performed on exercise therapy in insertional Achilles tendinopathy. 
There is very low level evidence showing that exercise therapy performed on a flat surface is 
more effective than when exercises are performed past the neutral position into ankle 
dorsiflexion in insertional Achilles tendinopathy (i.e. on a step or stair) (not included in the 
results of this search question).52 53 The hypothesis is that increased ankle dorsiflexion angles 
result in greater compression force of the calcaneus and retrocalcaneal bursa on the Achilles 
tendon insertion.52 This increased pressure can lead to a compression tendinopathy.54 Removing 
this compression in the first phase of exercise therapy could be effective. However, high-quality 
scientific literature for this approach is currently lacking. 
 
Assessment of the kinetic chain and change of this are often performed in daily clinical practice. 
The concept of the kinetic chain means that the body functions as a whole and the view is that 
the motion in a single joint is unlikely to fully explain the onset an injury. Limited research has 
been done on assessing the risk factors in the kinetic chain for the onset of Achilles 
tendinopathy. In addition, there is no research on the effectiveness of altering elements of the 
kinetic chain. For this reason, the working group did not include kinetic chain interventions in 
the recommendations. 
 
There is a very low to low certainty of evidence that acupuncture and exercise 
therapy+shockwave therapy are the most effective treatment options after 3 months. However, 
these results are based on 2 small RCTs that both had a high risk of bias.24 36 In addition, for 
acupuncture, treatment was only partly described and therefore difficult to reproduce. It is not 
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clear whether it concerns the classic form of acupuncture and whether intratendinous needling 
was performed in this study. In addition, the large credible intervals reflect a large uncertainty in 
the estimates of treatment effects. Both studies only presented results after 3 months, making it 
impossible to estimate the long-term treatment effects. The results at 12 months of follow-up 
show that other non-surgical treatments (orthotics and injection therapies) are no more effective 
than exercise therapy. This effectiveness of the active non-surgical treatment options are 
discussed below. 
 
A frequently used drug therapy in daily clinical practice is anti-inflammatory drugs (NSAIDs). 
The effectiveness of a transcutaneous gel and tablet form was studied in 2 RCTs.22 35 Patients 
with short living (< 1 month) and longstanding (> 3 months) symptoms were included in these 
RCTs. NSAIDs were not effective in the short term (1 to 3 weeks follow-up). 
 
The effectiveness of shockwave therapy (radial pressure wave) has been studied in several 
RCTs.11 24 33 38 39 Based on the network meta-analysis, it can be concluded that shockwave therapy 
seems more effective when combined with exercise therapy. If shockwave therapy is considered, 
the working group recommends using it in addition to strengthening exercises. All RCTs in the 
network meta-analysis used shockwave therapy in 3 sessions with a weekly interval. There was a 
variation in number of shocks from 1500 to 2000 pulses per session in which the pulse frequency 
varied from 4 to 15 Hz and the pressure/energy density was not consistently described. An effect 
of shockwave therapy should be expected after 3 sessions. There is evidence that targeting the 
shockwave therapy at the location of the patient's symptoms (clinically guided) is as effective as 
targeting at the site of ultrasound abnormalities (imaging guided).39 In the above mentioned 
studies, radial shockwave therapy and not focused shockwave therapy was used. It is therefore 
unknown whether these results can be extrapolated to focused shockwave therapy. The effect of 
shockwave therapy has been studied in both insertional and midportion Achilles tendinopathy. 
While the results of shockwave therapy for insertional Achilles tendinopathy could not be 
included in the network meta-analysis, a trend of a positive effect was also found. 
 
Other passive treatments studied include the use of a night splint, inlays, mucopolysaccharide 
supplements, therapeutic ultrasound, massage, laser therapy and light therapy. The effects of 
these treatments on the VISA-A score, return to sports and/or patient satisfaction generally 
appear to be less significant than for shockwave therapy. However, there is a large uncertainty of 
the estimated treatment effects. A practical problem in testing effectiveness of these passive 
treatments is the fact that many modifications of the treatments are possible. For example, a 
night splint can be made in many forms and with different materials and the ankle dorsiflexion 
angle varies between splints. It should also be mentioned that increased ankle dorsiflexion may 
result in increased internal compression of the Achilles tendon on the calcaneal bone in patients 
with insertional Achilles tendinopathy and thereby increased symptoms. Another example is 
assessing the effectiveness of inlays. These can be prefabricated, but can also be 'custom-made' 
based on specific patient characteristics (findings on physical examination, static abnormalities 
and/or a dynamic gait pattern). Developing 'custom-made' inlays requires practical expertise 
which is not always easy to quantify. Therefore, it will always be difficult to translate the results 
of an RCT in this area into a widely accepted recommendation for clinical practice. 
 
For injection therapy there are several options. Options that have been studied include 
polidocanol, lidocaine, autologous blood, platelet-rich plasma, stromal vascular fraction, 
hyaluronic acid, prolotherapy and high-volume injections. Other treatments using needles include 
acupuncture and dry needling. There is a large uncertainty around the estimated treatment effects 
for injections. Based on the analyses that have been done on the comparative effects of the 
separate injection therapies, no single type of injection appears to be clearly superior. A practical 
problem in testing effectiveness is the fact that there are many ways to perform the injections. 
The exact location, use of ultrasound guidance, the volume and dosage of the injected fluid, the 
application of co-interventions and the number of injections are all factors that may influence the 
outcome. 
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A separate entity within the injection therapy treatment category are corticosteroids. These were 
not included in the network meta-analysis as no RCTs were included that assessed their 
effectiveness. One small placebo-controlled RCT has been published showing that a 
peritendinous injection with corticosteroids has no effect in midportion Achilles tendinopathy.55 
The use of corticosteroids in tendinopathies in general is discouraged due to the poor long-term 
effectiveness.56 
 
Side effects or complications due to exercise therapy, orthoses, shockwave therapy, drug therapy, 
acupuncture and injection therapy are rare (Table 4.8). None of these non-surgical treatment 
options seems to lead to serious side effects or complications that were reported in the studies 
included. A temporary increase in symptom severity has been described after initiating exercise 
therapy, shockwave therapy and injection therapy. In addition, shockwave therapy and injection 
therapy can lead to irritation and redness of the skin and transient tendon swelling, respectively. 
Corticosteroid injections have been reported to be associated with an increased risk of tendon 
rupture. This risk of tendon rupture is higher with an increasing number of injections.57 
Orthotics can lead to minor adverse effects, such as blisters, a feeling of discomfort and local 
compression neuropathy. Drug treatments are associated with a mild allergic reaction in a low 
percentage of cases. Side effects were not reported in the study of the effects of acupuncture. 
 
A number of additional non-surgical treatments for Achilles tendinopathy have not been studied 
in RCTs, but are used in daily clinical practice. Examples include the application of a heel lift 
insert, myofascial techniques (dry needling) and Percutaneous Needle Electrolysis (PNE). The 
working group members have the experience that a heel lift insert can lead to a symptom 
reduction, especially when there are severe symptoms during activities of daily living. The 
working group does not have experience with myofascial dry needling and PNE. Due this lack of 
experience, lack of sufficient data on the effectiveness, knowledge on safety and cost aspects, the 
working group decided not to include these types of treatments in the recommendations. 
 
Values and preferences of patients with Achilles tendinopathy 
Information about the practical implementation of exercise therapy is important for patients. 
However, it is unknown which exact information and knowledge should be given to patients. 
This has not been sufficiently investigated and is currently unclear. The working group considers 
that oral information can be well supported by another source, for example an information leaflet 
or relevant information on reliable internet sources (e.g. for Dutch patients there is a site 
developed by the Dutch Association of Sports medicine (VSG) www.sportzorg.nl).  
 
When providing information, the distinction between insertional and midportion Achilles 
tendinopathy should be taken into account. Sports physicians and (sports) physiotherapists are 
specifically trained for providing patient education (communicating information about 
tendinopathy), monitoring of symptoms, discussing treatment aims and providing personal 
guidance. However, other healthcare providers with experience in this field may also be 
adequately equipped to perform these tasks. Which specific healthcare provider provides 
information and guidance will depend on the preferences of the individual patient. In addition, a 
patient group that has a preference for 'self-management' should also be taken into account. 
According to the working group, it is of paramount importance to ascertain the preferences of 
the individual patient. 
 
Patients have to invest their time performing exercise therapy if this is advised. This is especially 
the case with eccentric exercise therapy (180 repetitions per day). In one study, the duration of 
eccentric exercise therapy was compared to the duration of heavy-slow resistance exercises.30 The 
duration of the eccentric exercise program was 308 minutes per week, compared to 107 minutes 
per week for the heavy-slow resistance exercises. However, this heavy slow resistance exercise 
therapy is harder to perform as a calf muscle machine or other specific training equipment needs 
to be used. This could result in additional costs for the individual patient.  
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In addition, the working group advises involving the patient when designing the exercise therapy 
program. One study compared the effectiveness of eccentric exercise therapy with a fixed 
number of repetitions versus exercises within the limits of acceptable pain.29 The patients who 
were able to determine the number of repetitions using the pain monitoring model had a similar 
(on outcome patient satisfaction) or even better (on outcome VISA-A score) outcome in the 
short term. This pain monitoring model also plays an important role in the progressive exercise 
therapy as proposed by the working group (Figure 4.5). If patients experience aggravation of 
symptoms during exercises as a result of their footwear (due to pressure on the Achilles tendon 
during performing exercises), the working group recommends that the exercises should be 
performed without footwear.  
 
Cost 
No studies have been performed on the (cost) effectiveness of giving patient education, load 
management advice and guidance during exercise therapy. However, it is expected that the costs 
for the initial implementation of exercise therapy are low, as these can be carried out with limited 
supervision or even non-supervised. The working group indicates that it may be considered to 
perform the patient education, load management advice and instruction of the exercise therapy 
supervised by a qualified healthcare provider in the first phase. The provision of information can 
be done verbally, the exercises can be instructed, and there is the possibility for the patients to 
ask questions. Information via leaflets or via a website can support this and reduce the need for 
frequent follow-up visits. 
 
The direct costs due to treatment with orthoses, shockwave therapy, medication, acupuncture 
and injection therapy are expected to be significantly higher than the initial treatment (patient 
education, load management advice and exercise therapy). This is not addressed in more detail, 
since this has not been investigated in cost-effectiveness studies and the impact of indirect costs 
is unknown. 
 
Acceptability for other stakeholders 
Providing information and education takes time, whereas time for this is often limited in daily 
practice. Sufficient time should be made available for this. In addition, patient information 
platforms should be developed, so that patients with Achilles tendinopathy can find the 
information and education online. Further research is needed on how best to organise this in 
clinical practice: such as by whom (doctors, paramedical care provider or a supporting healthcare 
provider), and in what form (e.g. face-to-face or via an internet platform). 
 
Feasibility and implementation 
In the provision of patient education and the instruction and implementation of exercise therapy, 
it is desirable that there is agreement between healthcare providers. For the Dutch situation, 
where many disciplines are involved in the treatment of Achilles tendinopathy, further 
specification of these roles is probably advantageous for effective implementation. This will likely 
be the case in other countries too.  
 
Balance between the arguments for and against the intervention 
Given the similar results between the various non-surgical treatment options, the low risk of 
complications, feasibility, availability and the expected low cost, the working group recommends 
starting treatment with patient education, load management advice and progressive calf muscle 
strengthening exercise therapy.  
 
When considering additional non-surgical treatment, the working group recommends that a 
number of factors should be taken into account. The working group advises the following 
considerations for applying additional non-surgical treatments: 1) safety; 2) the patient's time 
investment; 3) cost and 4) availability.  
 
If patient education, load management advice and an adequately performed calf muscle exercise 
program do not result in an improvement after 3 months, other additional non-surgical treatment 
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options may be considered. There is a large uncertainty of the estimated additional effect of other 
non-surgical treatments, and it is also questionable whether this effect is clinically important, both 
in the short and long term. This does not necessarily mean that additional treatments should not 
be considered. However, the working group indicates that communication with the patient about 
the uncertainty of the added value is necessary. The considerations for applying additional non-
surgical treatments should be discussed with the individual patient. Based on this information, 
additional treatments can be discussed using a shared decision-making model. 
 
Shockwave therapy may be considered in addition to continuing the calf muscle strengthening 
exercises. Shockwave therapy is safe and sufficiently available in Holland. In most cases, this 
treatment leads to higher direct costs than the initial treatments (patient education, load 
management advice and exercise therapy). The working group recommends starting with 3 
treatment sessions of shockwave therapy, after which an evaluation can be performed. 
Shockwave therapy can be discontinued if there is worsening of symptoms, no effect, a limited 
effect or a full recovery. If there is improvement but no full recovery, the working group 
recommends considering a maximum of 5 treatment sessions. The working group considers it 
unlikely that applying more than 5 treatment sessions will result in additional clinically important 
improvement.  
Other additional passive treatments (use of a night splint, inlays, use of mucopolysaccharide 
supplements, application of therapeutic ultrasound, friction massages, laser therapy and light 
therapy) can be considered according to the working group. It is important to share with the 
patient that for some of these treatments the effectiveness is not better than exercise therapy 
after 1 year of follow-up. The safety of these treatments is sufficiently ensured and in general 
these treatments are available in Holland. In most cases, however, it leads to higher direct costs 
than the initial treatments.  
 
The application of injection therapy (injections with polidocanol, lidocaine, autologous blood, 
platelet-rich plasma, stromal vascular fraction, hyaluronic acid, prolotherapy or a high-volume 
injection) or acupuncture (intratendinous needling) may be considered. It is important to share 
with the patient that for some of these treatments it does not have a better effectiveness than 
exercise therapy after 1 year follow-up. The safety of these treatments is adequately ensured and 
no serious side effects or complications have been reported in RCTs. With uncontrolled or 
frequent use, injection therapies may have a larger complication risk (infection and tendon 
rupture have been reported post-injection).57 58 The clinical experience of the working group is 
that injection therapies are often painful. The availability of injection therapies in the Dutch 
setting is good. In most cases, however, it leads to higher direct costs than the initial treatments 
(patient education, load management advice and calf muscle exercise therapy). This is partly due 
to the fact that doctors perform this treatment and because the injected medication leads to 
higher direct costs. In some cases (injections of platelet-rich plasma and prolotherapy) the 
potential effectiveness has been evaluated using repeated injections, further increasing direct 
costs.  
 
The working group advises to be cautious with prescribing a number of additional non-surgical 
treatments. Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) have been proven to be 
ineffective. NSAIDs also have adverse side effects, especially in the elderly. Another potential 
disadvantage of this medication is the short-term analgesic effect and therefore the interference 
with load management advice. The use of a pain scale becomes less reliable and this masking 
effect could lead to patients undertaking more tendon-loading activities than can be tolerated. 
For these reasons, the working group advises caution with prescribing NSAIDs.  
 
The working group advises avoiding corticosteroid injections. As mentioned above, there is 
evidence that this treatment is not effective in patients with midportion Achilles tendinopathy, it 
has a long-term adverse effects, and there are problems with the safety of this treatment (this is 
particularly true with an increasing number of injections).55-57 For the above-mentioned reasons, 
the working group advises caution with prescribing NSAIDs and corticosteroid injections. 
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Previous national and international guidelines have also made recommendations for the 
treatment of Achilles tendinopathy. In the previous Dutch multidisciplinary chronic Achilles 
tendinopathy guideline (2007), the subject ‗Treatment‘ is described as a separate module. The 
working group of the previous guideline advised that the treatment should initially consist of 
eccentric exercise therapy. The 2007 guideline recommends not prescribing NSAIDs, 
corticosteroids or shockwave therapy. Treatment methods such as sclerosing injections or night 
splints needed to be further investigated. The NICE database contains two guidelines on the use 
of shockwave therapy and autologous blood injections as treatment for Achilles tendinopathy. 
These guidelines concluded that there is conflicting evidence of low quality for the use of both 
shockwave and autologous blood injections, but that there are no significant adverse effects. 
Therefore, it was recommended to make it clear to the patient before using both therapies that 
the effectiveness of shockwave therapy and autologous blood injections is unclear. The guideline 
of the Orthopaedic section of the American Physical Therapy Association considers the 
following recommendations for patients with midportion Achilles tendinopathy: exercise therapy 
at least twice a week within the acceptable limits of pain, stretching exercises if there is a limited 
ankle dorsiflexion angle, neuromuscular exercises for correction of the kinetic chain to reduce 
eccentric forces on the Achilles tendons, manual therapy to promote range of motion of joints, 
continuation of (sports) activities within the acceptable limits of pain (no complete rest), patient 
education, rigid taping to reduce stretch forces on the Achilles tendon, iontophoresis with 
dexamethasone and dry needling.59 In this guideline, there was insufficient evidence to advise the 
following treatments: a heel lift, night splint, orthoses and laser therapy. Treatment with 
shockwave therapy, corticosteroid injections and platelet-rich plasma injections were outside the 
scope of this guideline. From the above-mentioned information it can be seen that there are 
some similarities and differences with the recommendations in existing guidelines. There is a 
large overlap in the initial treatment advice (patient education, load management advice and calf 
muscle exercise therapy). This supports the working group in their choice to recommend this 
initial treatment strategy. 
 
Literature search and selection sub-module 4.4 
The search question for sub-module 4.4 was: 
Is surgery more effective than non-surgical treatment for Achilles tendinopathy? 
 
For sub-modules 3, 4 and 5, a single systematic literature search was conducted, focusing on 
randomised studies that assessed the effectiveness of a treatment option for Achilles 
tendinopathy. The following PICO was drawn up to answer this question: 
 
P:  patients with Achilles tendinopathy; 
I:  surgical treatment; 
C:  wait-and-see policy, waiting list control or active non-surgical          treatment; 
O:  patient symptoms (VISA-A score, patient satisfaction and return to sports). 
 
Important outcome measures 
Important outcome measures were determined using information from a survey in 97 patients 
with Achilles tendinopathy conducted in collaboration with the Dutch Patient Federation. In 
addition, an in-depth interview was conducted in 9 patients with midportion Achilles 
tendinopathy. Based on this information, the working group considered the Victorian Institute of 
Sports Assessment-Achilles (VISA-A) score during the last follow-up measurement of the trial as 
the primary outcome measure in sub-modules 2, 3 and 4. The validated VISA-A questionnaire 
consists of 8 questions that cover 3 domains: pain during activities of daily living, during 
functional tests and sports participation.4 A score of 100 points is optimal and represents an 
Achilles tendon with a normal function and without the presence of symptoms; a score of 0 
points represents severe Achilles tendon dysfunction with the presence of severe symptoms.  
Secondary outcome measures were patient satisfaction and return to sports. Patient satisfaction 
and return to sports should be patient-reported, where the type of scale used is not an exclusion 
criterion for this guideline. Side effects and complications of treatment were also considered to 
assess the safety of the various treatment options. 
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Clinically important differences for the VISA-A score have been reported in previous studies, 
with a large variation from 6.5 to 25 points.5-9 In a recent large prospective study, the minimum 
clinically important difference of the VISA-A score was 14 points after 3 months of non-surgical 
treatment.10 This study used the most accepted anchor-based approach. Based on the above-
mentioned results, the working group decided to define the minimum clinically important 
difference of the VISA-A score at 15 points. 
The outcome measures patient satisfaction and return to sports have not been validated and no 
clinically important differences are known for these outcome measures. These secondary 
outcome measures are also presented, but without the use of predefined clinically important cut-
off points. 
 
Literature search and selection 
A search was conducted on 26th February 2019, in collaboration with the Medical Librarian of 
Erasmus MC. The search was focused on RCTs assessing the effectiveness of a treatment option 
for Achilles tendinopathy (Table 4.7). Relevant literature was also searched for in the following 
databases: Embase, Medline Ovid, Web of Science, Cochrane CENTRAL, CINAHL 
EBSCOhost, SportDiscuss EBSCOhost and Google Scholar. No language restrictions were 
applied. Potentially relevant studies were assessed using the following criteria. 
 
Inclusion criteria: 
 The study examined the effectiveness of surgical treatment for Achilles tendinopathy. 
 The diagnosis of Achilles tendinopathy was based on clinical findings (local pain and 

reduced load bearing capacity). 
 The study population was 18 years or older. 
 The study was a randomised controlled trial (RCT). 
 
Exclusion criteria: 
 10 or fewer patients per treatment arm. 
 No adequate control group (e.g. Achilles tendon contralateral side). 
 The design was a preclinical study (animal study or in vitro design). 
  
In addition, the presence of existing guidelines was sought for the answer to sub-question 1. The 
previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) was consulted. 
In addition, the (inter)national guideline databases of the Dutch General Practitioners 
Association (NHG), National Institute for Health and Care Excellence (NICE), National 
Guidelines Clearinghouse (NGC) and Guidelines International Network (G-I-N) were searched. 
 
Results 
The systematic search yielded a total of 2779 references after removal of duplications. All 
references found were judged based on title and abstract. After this preselection, the full text of 
147 articles was reviewed. A total of 145 of these articles were excluded. A flowchart is attached 
(Figure 4.6), including the reasons for exclusion. In the end, 2 studies met the criteria and were 
included in the literature analysis. 
 
In addition, the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) 
was also consulted. The databases of the NHG, NICE, NGC and G-I-N did not contain existing 
guidelines on the surgical treatment of Achilles tendinopathy.  
 
Literature Summary 
Description of the studies 
Two randomised trials (RCTs) were included to answer the search question. One RCT 
investigated a surgical treatment option in midportion Achilles tendinopathy, while the other 
investigated this in insertional Achilles tendinopathy. The working group decided to discuss the 
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characteristics of both studies separately in the results. The characteristics and main results of 
these studies can be found in Table 4.15. 
 
Both studies were assessed with the Cochrane Risk of Bias assessment Tool 2.0. The assessment 
of the risk of bias was done by 2 independent assessors. If they did not agree, consensus was 
sought and a 3rd assessor was consulted if necessary. Both studies had a high risk of bias. For the 
detailed results of the assessment of the quality of these studies, see Table 4.16. The level of 
evidence was determined by 2 independent assessors using the GRADE approach.13 
 
Results 
As only 2 randomised trials were available, it was not possible to perform a network meta-
analysis. The results are discussed descriptively for the VISA-A score, patient satisfaction and 
return to sports as primary and secondary outcome measures. Since only one study is available 
for both Achilles tendinopathy subtypes, no subdivision was made for these 3 outcome 
measures. The characteristics for the individual study are discussed. 
 
Midportion Achilles tendinopathy 
One study compared 2 surgical techniques (surgical decompression with excision of degenerative 
tissue versus radiofrequency microdebridement) in patients with midportion Achilles 
tendinopathy and concluded that there was no difference between the 2 treatment options.60 Due 
to complications that occurred in the radiofrequency microdebridement (wound infections in 
10% versus 0% in the surgical decompression group) the use of radiofrequency 
microdebridement was discouraged by the authors. This study was conducted in 36 patients with 
midportion Achilles tendinopathy who had not experienced an improvement in symptoms after 
at least 6 months of non-surgical therapy. The mean age was 48 years (SD not reported) and 42% 
were male. The follow-up duration was 6 months and at that time there were no patients 'lost to 
follow-up'.  
 
This study only reported the VISA-A score as an important outcome measure. The mean VISA-
A score improved from 31 points at baseline to 60 points after 6 months in the radiofrequency 
microdebridement group and from 42 to 67 points in the surgical decompression group. There 
was no significant difference in the VISA-A score between the 2 treatment groups (p=0.57).  
 
Insertional Achilles tendinopathy 
One study compared 2 surgical techniques (surgical decompression, osteotomy and transposition 
of the flexor hallucis longus versus surgical decompression and osteotomy alone) in patients with 
insertional Achilles tendinopathy and concluded that there is no difference between the 2 
treatment options.61 A transposition was therefore not indicated as an additional surgical 
treatment technique. This study was conducted in 39 patients with insertional Achilles 
tendinopathy who showed no improvement after at least 6 months of non-surgical therapy. The 
mean (SD) age was 61 (7) years and 36% were male. The follow-up duration was 12 months and 
at that time there were already 10 patients 'lost to follow-up' who were not included in the 
analyses (original study population 49 patients).  
 
This study only assessed patient satisfaction as an important outcome measure. In the 
intervention group (surgical decompression, osteotomy and transposition of the flexor hallucis 
longus), 86% of patients (18/21) were satisfied after 12 months of follow-up, compared to 89% 
(16/18) in the control group (surgical decompression and osteotomy alone). No statistical 
analysis was performed. Complications occurred in 38% of patients treated in the surgical 
decompression, osteotomy and transposition of the flexor hallucis longus group and in 22% of 
patients treated in the surgical decompression and osteotomy group. These included relatively 
minor complications such as the receding of the wound edges, blistering, cellulitis, delayed 
wound healing and the production of wound fluid.  
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Level of evidence 
The level of evidence was determined by comparing the treatment options and is based on results 
from randomised trials. The level therefore started as high for the GRADE assessment. The level 
per comparison is shown in Table 4.17. There were 2 comparisons of different surgical 
techniques. Both were at a high risk of bias, reducing the level by 2 levels. In addition, in both 
studies there was imprecision, respectively because 1 study showed very broad confidence 
intervals and the other study did not perform a statistical analysis for the relevant outcome 
measure. There was no indirect evidence and inconsistency was not applicable due to the absence 
of studies examining similar treatment options. As a result, in the end there was only a very low 
level of evidence for both comparisons.  
 
Conclusions 
 
Midportion Achilles tendinopathy 

Very low 
Grade 

The effectiveness of surgical decompression with excision of degenerative tissue 
appears to be similar to radiofrequency microdebridement in patients with 
midportion Achilles tendinopathy.  
 
Source: Morrison et al.60 

 
Insertional Achilles tendinopathy 

Very low 
Grade 

A transposition of the flexor hallucis longus tendon appears to have no added 
value in surgical decompression and osteotomy for insertional Achilles 
tendinopathy.  
 
Source: Hunt et al.61 

 
Considerations 
Advantages and disadvantages of the intervention and the quality of the evidence 
The working group recommends a cautious approach concerning surgical procedures in 
midportion or insertional Achilles tendinopathy. There is a lack of high quality research available 
where a surgical technique has been directly compared with a placebo procedure, active non-
surgical treatment or a wait-and-see policy. The increase in VISA-A score seen in the current sub-
module in patients with midportion Achilles tendinopathy after surgical decompression with 
excision of degenerative tissue is similar to the effectiveness of active non-surgical treatment such 
as exercise therapy in a similar group of patients.11 21 In patients with insertional Achilles 
tendinopathy, a high patient satisfaction of 86 to 89% was reported after surgery. Patient 
satisfaction after non-surgical treatment has previously not been studied in an RCT in patients 
with insertional Achilles tendinopathy. There have also been no randomised studies on the 
effectiveness of surgical treatment using patient satisfaction as an outcome measure in patients 
with midportion Achilles tendinopathy. 
 
Multiple surgical techniques have been described for the treatment of Achilles tendinopathy.62 A 
distinction is often made between open and minimally invasive procedures. The most frequently 
used surgical treatments are: an excision of the peritendineum, debridement of the degenerative 
tendon tissue, longitudinal tenotomies, scraping of neovascularisation, excision of the plantaris 
tendon, augmentation with an (autologous) donor tendon, excision of the retrocalcaneal bursa 
and/or Haglund‘s morphology. The working group considered that the technique used should be 
adapted depending on both the clinical presentation and the imaging findings in the tendon and 
surrounding structures. 
 
The complication risk due to surgery appears to be higher than for non-surgical treatments and 
these also appear to be more serious in nature due to the need for additional treatments 
(antibiotics in the case of a wound infection and plaster immobilisation in case of a partial 
rupture). 
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Patient values and preferences 
It is unknown whether patients prefer surgery. Patients who are eligible for surgery often already 
have long-term symptoms and are therefore more likely to be receptive to more invasive 
treatments. However, several working group members have the clinical experience that patients 
are predominantly more receptive to this when the effectiveness is high and the risks are low. A 
fair representation of the expected effectiveness and possible risks are important to discuss with 
the patient. 
 
The previously discussed results of the two patient panels showed that the most commonly 
identified goal of treatment is a pain-free return to (sports) loading. Return to sports has not been 
assessed as an outcome in the 2 studies on surgical treatment options. Therefore, the working 
group recommends adding this outcome measure in future research that assess surgical 
treatment.  
 
Cost 
No studies were identified in which the cost-effectiveness of surgical treatment have been 
assessed. However, we can base our judgement on surgery of the Achilles tendon for completes 
rupture of the Achilles tendon. Research from the United States shows that the mean cost of day 
case surgical treatment is $682. If costs for a hospital stay for the night was added, this amount 
would be $1237.63 In addition, this calculation does not take into account the out-patient follow 
up appointments with the orthopaedic surgeon, the possible incapacity for work and the 
rehabilitation under the supervision of a physiotherapist. The amount mentioned is therefore in 
addition to the costs that in many cases will also be incurred in the implementation of exercise 
therapy. However, it is unknown whether the cost of non-surgical treatments will be less high in 
the long term. Theoretically, the continuation of active non-surgical treatment can lead to 
increased healthcare consumption and thus to increasing indirect costs. Future cost-effectiveness 
research in this area is needed in order to obtain more information. 
 
Acceptability for other stakeholders 
There is no evidence available for superior effectiveness of surgical treatment compared to 
exercise therapy and there are potential complications. Surgical treatment should only be 
considered in a selected group of patients with persistent symptoms without recovery after active 
non-surgical treatment.  
 
Feasibility and implementation 
The working group recommends that full and standardised information be made available on the 
rationale behind surgical treatment options and the associated effectiveness. It is recommended 
to describe the advantages and disadvantages of surgical treatment options, so that the patient 
can make their own decision. The working group considers that it should be made clear to the 
patient that initial surgical treatment is discouraged due to the unknown effectiveness compared 
to other active non-surgical treatments, the expected higher costs and the potential 
complications.  
 
Balance between the arguments for and against the intervention 
Given the lack of evidence for effectiveness and potential complications (wound infections 10%) 
surgery is not recommended and should only be considered in patients who do not recover after 
extensive implementation of active non-surgical treatment options. The working group 
recommends a minimum period of 6 months active non-surgical treatment. 
 
The period within which the effect of non-surgical therapy should be expected and after which 
surgical treatment should be considered, is arbitrary. In a recent systematic review, studies with 
various tendinopathy sites (including shoulder, elbow, knee and Achilles tendon) were included 
that investigated the effectiveness of surgical treatments compared to no treatment, placebo 
treatment or exercise therapy.64 In this review no difference was found in effectiveness of surgical 
treatment compared to the control groups. From this finding, it seems more logical to consider 
surgery only after 12 months of non-surgical therapy. In many cases, 12 months will also be more 
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realistic, but sometimes a work disability (professional sport or heavy physical labour) may 
require the patient to consider surgery earlier due to ineffectiveness of non-surgical treatments. It 
should also be mentioned that this has been particularly investigated in shoulder tendinopathy; 
there are no randomised trials in Achilles tendinopathy that have directly compared these 2 
treatment options. For the above mentioned reasons, the working group felt that a minimum 
period of 6 months should be maintained. 
 
In the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) 
Treatment was described as a separate module. The working group of the previous guideline 
recommended, that, after at least 6 months of non-surgical treatment and persistent severe 
symptoms and restrictions, surgical treatment could be considered. In the absence of scientific 
evidence between the various surgical treatment options, the previous working group opted for 
the least invasive surgery (percutaneous longitudinal tenotomy). The time period given to 
determine the effect of adequate non-surgical therapy is similar to this guideline. The type of 
surgery differs however, as the current working group considers that it is unlikely that one type of 
surgery is suitable for all patients who do not respond to non-surgical treatment. The working 
group recommends adapting the technique applied based on the clinical presentation and imaging 
findings of the tendon and surrounding structures. 
 
Literature search and selection sub-module 4.5 
The search question for sub-module 4.5 was: 
Which factors influence treatment effects in Achilles tendinopathy? 
 
To answer sub-modules 3, 4 and 5, one systematic literature analysis was conducted, focusing on 
randomised studies that assessed the effectiveness of a treatment option for Achilles 
tendinopathy. It was decided not to perform a separate search strategy for answering this sub-
module, as these factors will be reported in studies examining the effectiveness of a treatment or 
the prognosis. The following PICO was performed to answer this question: 
 
P: patients with Achilles tendinopathy. 
I: presence of factors which may influence the effect of treatment. 
C:  absence of factors which may influence the effect of treatment. 
O:  persistence of symptoms (VISA-A score, return to sports, patient satisfaction) during 

follow-up. 
 
Important outcome measures 
Important outcome measures were determined using information from a survey in 97 patients 
with Achilles tendinopathy conducted in collaboration with the Dutch Patient Federation. In 
addition, an in-depth interview was conducted in 9 patients with midportion Achilles 
tendinopathy. Based on this information, the working group considered the Victorian Institute of 
Sports Assessment-Achilles (VISA-A) score during the last follow-up measurement of the trial as 
the primary outcome measure in sub-modules 2, 3 and 4. The validated VISA-A questionnaire 
consists of 8 questions that cover 3 domains: pain during activities of daily living, during 
functional tests and sports participation.4 A score of 100 points is optimal and represents an 
Achilles tendon with a normal function and without the presence of symptoms; a score of 0 
points represents severe Achilles tendon dysfunction with the presence of severe symptoms.  
Secondary outcome measures were patient satisfaction return to sports and subjective recovery. 
Patient satisfaction, return to sports and subjective recovery should be patient-reported, where 
the type of scale used is not an exclusion criterion for this guideline.  
 
Literature search and selection 
On 26th February 2019, in collaboration with the Medical Librarian of Erasmus MC, a search was 
conducted for randomised studies assessing the effectiveness of treatment for Achilles 
tendinopathy (Table 4.7). Relevant literature was searched for in the following databases: 
Embase, Medline Ovid, Web of Science, Cochrane CENTRAL, CINAHL EBSCOhost, 
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SportDiscuss EBSCOhost and Google Scholar. Potentially relevant studies were assessed based 
on the following criteria. 
 
Inclusion criteria: 
 The study examines the effectiveness of a non-surgical treatment option for Achilles 

tendinopathy. 
 The diagnosis of Achilles tendinopathy was based on clinical findings (local pain and reduced 

load bearing capacity). 
 The study population was 18 years or older. 
 The study was a randomised controlled trial (RCT). 
 There is a description of potential prognostic factors on the clinical outcome measure. 
 
 
Exclusion criteria: 
 10 or fewer patients per treatment arm. 
 No adequate control group (e.g. Achilles tendon on contralateral side). 
 The design was a preclinical study (animal study or in vitro design). 
 
In addition, the presence of existing guidelines were sought for. The previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007) was consulted. In addition, the 
(inter)national guideline databases of the Dutch General Practitioners Association (NHG), 
National Institute for Health and Care Excellence (NICE), National Guidelines Clearinghouse 
(NGC) and Guidelines International Network (G-I-N) were searched. 
 
Results 
The systematic search for the effectiveness of treatment options yielded a total of 2779 
references after removal of duplications. All references found were screened based on title and 
abstract. After this preselection, the full text of 147 articles were reviewed and143 of these 
articles were excluded. A flowchart is attached (Figure 4.7), including the reasons for exclusion. 
In the end, 4 studies met the criteria and were included in the literature analysis.  
 
The previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) did not 
discuss the subject of factors influencing treatment effectiveness. The databases of the NHG, 
NICE, NGC and G-I-N did not contain existing guidelines on prognostic factors in the 
treatment of Achilles tendinopathy.  
 
Literature Summary 
Description of the studies 
A total of 4 randomised trials (RCTs) were included.16 21 27 65 All studies examined populations 
with midportion Achilles tendinopathy, no studies were found describing prognostic factors in 
insertional Achilles tendinopathy. In all studies, a form of exercise therapy was performed. In 
addition, 3 studies randomised patients to receive an injection of autologous blood or platelet-
rich plasma. The population size varied between 24 and 54 participants (median 48) with a 'lost 
to follow-up' percentage ranging from 0 to 30% (median 7%). The mean age of the included 
participants was between 46 and 50 years (median 49.5 years) with a percentage of male 
participants ranging between 38 and 53% (median 51%). The follow-up period of these RCTs 
ranged between 12 to 52 weeks (median 39 weeks). The characteristics and main results of these 
studies can be found in Table 4.8. 
 
A total of 11 determinants were investigated as prognostic factor for the course of Achilles 
tendinopathy symptoms. All studies assessed the effect of the factors on the change in VISA-A 
score. 
 
All studies were assessed for quality with the Cochrane Risk of Bias assessment Tool 2.0. The 
assessment of the risk of bias was done by 2 independent assessors. If there was disagreement in 
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the assessment between the two assessors, consensus was sought and a 3rd assessor was consulted 
if necessary. Of the 4 studies, 1 study showed a high risk of bias.27 The other 3 studies had an 
uncertain risk of bias.16 21 65 For the detailed results of the assessment of the quality of these 
studies, see Table 4.9. The ―Level of Evidence‖ assessment was also carried out by two 
independent assessors using GRADE (Table 4.18).13 
 
Results 
VISA-A score 
Midportion Achilles tendinopathy 
Non-modifiable prognostic factors 
Baseline VISA-A score: There is a low quality evidence that a lower VISA-A score at baseline 
results in a greater improvement in the VISA-A score during treatment. Two studies investigated 
this factor. The first study shows a correlation between the baseline VISA-A score and the VISA-
A score after 52 weeks follow-up of r=-0.372 (p=0.03).21 This means that for each point higher 
on the baseline VISA-A score the VISA-A score has improved by 0.372 points less at 52 weeks. 
The second study examined this factor after the same follow-up duration.16 This study shows a 
correlation between the baseline VISA-A score and the VISA-A score after 52 weeks of follow-
up of r=-0.756 (p<0.05). 
 
Other non-modifiable factors: There is a low quality evidence that there is no association 
between (1) age, (2) sex, (3) ethnicity, (4) duration of symptoms, (5) degree of structural 
disorganisation on ultrasound and the effectiveness of treatment in midportion Achilles 
tendinopathy. There is a very low quality evidence that there is no association between the degree 
of ultrasound Doppler flow and the effectiveness of treatment in midportion Achilles 
tendinopathy.16 21 27 65 Table 4.19 shows an overview of the prognostic factors which have been 
investigated. 
 
Modifiable prognostic factors 
One study investigated modifiable factors that affect the effectiveness of the treatment of 
midportion Achilles tendinopathy.65 There is a low quality evidence that there is no association 
between (1) the degree of physical activity before the onset of symptoms, (2) the degree of 
adherence to the exercise program, (3) the amount of additional weight with which the exercise 
therapy was performed and (4) whether the exercises were performed technically correct and the 
effectiveness of the treatment in midportion Achilles tendinopathy. Table 4.19 shows which 
studies have investigated the particular factors. 
 
Insertional Achilles tendinopathy 
No studies were found that have investigated factors that influence the effectiveness of the 
treatment of insertional Achilles tendinopathy.  
 
Outcome measure: Return to sports  
Midportion and insertional Achilles tendinopathy 
No studies were found that investigated factors that influence the effectiveness of the treatment 
of midportion or insertional Achilles tendinopathy using return to sports as an outcome measure.  
 
Outcome measure: patient satisfaction 
Midportion and insertional Achilles tendinopathy 
No studies were found that investigated factors that influence the effectiveness of the treatment 
of midportion or insertional Achilles tendinopathy using patient satisfaction as an outcome 
measure.  
 
Outcome measure: subjective recovery 
Midportion and insertion Achilles tendinopathy 
No studies were found that investigated factors that influence the effectiveness of the treatment 
of midportion or insertional Achilles tendinopathy using subjective recovery as an outcome 
measure.  
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Level of evidence of literature 
The level of evidence was determined per factor and was based on results using the primary 
outcome measure from randomised trials. Therefore, the level of evidence started at the high 
level for the GRADE assessment. The level of evidence per factor is shown in Table 4.19. The 
level of evidence of the factors was lowered by two levels for all studies because none of the 
studies had a low risk of bias and all studies did not present confidence intervals for the 
prognostic factors. In the majority of the studies, there was no inconsistency, indirect evidence or 
any other form of bias. These factors therefore have a low quality of evidence. The determinant 
'degree of ultrasonographic Doppler flow' was studied in only 1 study, where randomisation had 
been performed at the tendon level (and not a patient level), which can lead to bias. As this can 
be considered as undesirable for determining prognostic factors, the level of evidence lowered 
another level to very low quality evidence.  
 
Conclusions 
 
Midportion Achilles tendinopathy 

Low 
Grade 

A lower VISA-A baseline score may increase the likelihood of a larger increase in 
VISA-A score during follow-up. 
 
Source: de Jonge et al.21 and Silbernagel et al.16 

 

Very low - 
Low 

Grade 

The following factors do not appear to have prognostic value for the 
effectiveness of treatment in midportion Achilles tendinopathy measured with 
the change in VISA-A score: 
(1) age, (2) sex, (3) ethnicity, (4) duration of symptoms, (5) degree of structural 
disorganisation on ultrasound examination, (6) ultrasound Doppler flow, (7) the 
degree of physical activity before the onset of symptoms, (8) compliance with the 
exercise programme, (9) the amount of additional weight with which the exercise 
therapy was performed and (10) whether the exercises were performed 
technically correctly. 
 
Source: Bell et al.65; de Jonge et al.21; Pearson et al.27 and Silbernagel et al.16 

 
Insertional Achilles tendinopathy 

- 
Grade 

There is no literature available on factors that affect the effectiveness of the 
treatment of insertional Achilles tendinopathy. 
 

 
Considerations 
The working group concluded that there is insufficient knowledge about factors that may affect 
the effectiveness of treatment or the natural course of both midportion and insertional Achilles 
tendinopathy. The lack of knowledge about prognostic factors of specific treatments or the 
natural course means that good personalised treatment is currently impossible. More research 
into prognostic factors is needed to make this possible in the future.  
 
The working group members do recognise different types of patient groups with Achilles 
tendinopathy in clinical practice (e.g. active athletes versus inactive individuals and presence or 
absence of co-morbidities). The working group believes that these different patients also require 
personalised treatment. However, the prognosis based on these findings is currently still 
impossible. 
 
A lower VISA-A score on baseline appears to give a higher chance of a greater increase in VISA-
A score during non-surgical treatment. This means that patients who report more symptoms on 
the VISA-A questionnaire can make more progress in their symptom improvement, measured 
with the VISA-A questionnaire, during treatment. The working group assumes that this effect 
mainly has a statistical explanation as a low baseline score gives more room to improve. Someone 
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with a baseline score of 30 can increase by 70 points, while someone with a score of 70 can only 
increase by 30 points. In addition, there may be 'regression to the mean', a methodological 
phenomenon in which low scores at a first measurement tend to change more towards the 
average score at the next measurement. What is important about this conclusion is that the 
severity of the symptoms does not have to affect the choice of treatment. Patients with severe 
symptoms can also have major improvements using non-surgical therapy.  
 
Literature search and selection sub-module 4.6 
The search question for sub-module 4.6 was: 
What advice (self-management and patient education) should be given to patients with Achilles 
tendinopathy regarding lifestyle, work and sports loading? 
 
Important outcome measures 
The working group chose to answer sub-module 4.6 mainly on the basis of expert opinion of the 
working group. In addition, any relevant literature from sub-modules 3, 4 and 5 was included to 
answer sub-module 4.6. The primary outcome for this question is the degree of symptoms after 
advice regarding lifestyle, work and/or sports load. Outcomes for the experienced symptoms 
should be patient-reported. Examples include the Victorian Institute of Sports Assessment-
Achilles (VISA-A) questionnaire4, the percentage of patients returning to sport and patient 
satisfaction.  
 
Literature search and selection  
Relevant studies for the response of sub-module 4.6 were used from the search strategy 
belonging to sub-module 3, 4 and 5. Therefore, the working group decided not to perform a 
separate search strategy for sub-module 4.6.  
 
In addition, a search was performed in existing national and international guidelines to answer 
the question of the current sub-module: the previous Dutch multidisciplinary chronic Achilles 
tendinopathy guideline (2007) and guideline databases of the NHG, NICE, NGC and G-I-N. 
Existing systematic reviews were also searched for. 
 
Results 
The search strategy belonging to sub-module 3, 4 and 5 revealed one relevant article.16 For the 
selection process, we refer to Figure 4.8.  
 
The working group found it impossible to answer this question using the GRADE methodology. 
As it was not possible to formulate a PICO question, no separate search strategy was performed. 
The search question is mainly answered based on expert opinion. 
 
In addition, the working group relied on the previous Dutch multidisciplinary chronic Achilles 
tendinopathy guideline (2007). The databases of the NHG, NICE, NGC and G-I-N did not 
contain guidelines on lifestyle advice, work and/or sports loading in Achilles tendinopathy. 
 
Literature Summary 
Description of the studies 
One RCT was taken from the search strategy belonging to sub-module 3, 4 and 5. The 
characteristics and main results of the study can be found in Table 4.8. 
 
Results 
Midportion Achilles tendinopathy 
One study has been conducted on advice with regard to loading during sports.16 In this study, 
there was no significant difference in VISA-A score after 6 to 52 weeks of follow-up between 
continuing the sports loading with pain (maximum pain score 5 on a scale of 0-10 on a pain 
scale) in the first 6 weeks of recovery versus discontinuing sports loading at this stage. The pain 
the next morning had to return to the basic background level of pain (degree of pain that was 
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present regardless of loading) and if there was no increase in pain and stiffness on a weekly basis 
(the so-called 'pain monitoring model'). Both groups also performed eccentric exercise therapy. 
 
Insertional Achilles tendinopathy 
No studies have been found that have investigated lifestyle, work and/or sports loading advice in 
insertional Achilles tendinopathy.  
 
Level of evidence of literature 
Not applicable. 
 
Conclusions 
 
Midportion Achilles tendinopathy 

- 
Grade 

If sports loading within acceptable level of pain (maximum VAS 5/10 on a scale 
of 0 to 10 during exercise, reduction of pain the following morning to baseline 
pain level and no increase in pain and stiffness on a weekly basis) is advised, then 
the continuation of sports load seems to have no negative effect on the clinical 
outcome after 6 to 52 weeks follow-up. 
 
There are no studies which have examined lifestyle or work related loading advice 
in midportion Achilles tendinopathy. 
 
Source: Silbernagel et al.16 

 
Insertional Achilles tendinopathy 

- 
Grade 

No studies were identified that have examined lifestyle, work related and/or 
sports loading advice in insertional Achilles tendinopathy.  
 
Source: Silbernagel et al.16 

 
Considerations 
The working group recommends a gradual increase of the load (daily activities, physical work 
and/or sports load) in Achilles tendinopathy. This gradual build-up should be combined with 
monitoring and controlling pain.  
 
For patients, it can be helpful to express this load build-up quantitatively. In practice, the so-
called 'acute to chronic workload ratio' (ACWR) can be used. Studies in professional rugby 
players, footballers, cricketers and endurance athletes have shown that the risk of injury generally 
increases when the acute load (e.g. the average distance in a week) is more than 1.5 times higher 
than the chronic load (e.g. the average distance over the preceding 4 weeks).66-69 For example: if 
someone ran an average of 10 km a week over the past 4 weeks, the risk of injury may increase 
significantly with a load of more than 15 km in the following week. A disadvantage of this 
approach is that only the amount of training (covered distance) is used and other parameters of 
external and internal load are not taken into account.  
 
Other parameters that can be measured during sports and may be relevant to monitor are, 
amongst others: average speed, peak velocity and number of accelerations (external load) and/or 
average heart rate, heart rate zones and rate of perceived exertion (internal load). For each sport, 
the degree of importance of each load parameter may vary. In some cases, a combination of 
internal and external load parameters can be considered (e.g. rate of perceived exertion multiplied 
by running distance). For less active individuals, this method can also be used. The number of 
steps taken per day can be recorded (often with an app or smart watch to register) and 
monitored. 
The effect of using this ACWR method on symptoms of Achilles tendinopathy during build-up 
of (sports) load is not yet known. Based on the expertise and clinical experience of members of 
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the working group, this advice on gradual increase of tendon load can be an important tool in the 
management of Achilles tendinopathy.  
 
The working group believes that monitoring and controlling pain are also important tools in the 
management of Achilles tendinopathy. In the first stage of treatment it is emphasised to perform 
only loading (ADL and sport) that does not provoke any or minimal pain. This can be monitored 
by the use of the 'pain monitoring model'. The basis for this is a pain scale, where the (sports) 
load is ideally performed with a pain score of 0 to 5 on a scale of 0 to 10 (Figure 4.9). On this 
scale, a score of 0 points represents absence of pain and a score of 10 points represents the worst 
imaginable pain. In addition, the pain should be significantly less immediately after the (sports) 
loading and the next morning.16 If the pain during ADL falls within these acceptable pain limits, 
then the (sports) load can be gradually increased. Existing running training schedules can be used 
to gradually increase the load to 5 km in 6 to 8 weeks (the speed of the build-up depends on the 
pain experienced). On reliable websites in Holland, running training programmes can be found 
(www.sportzorg.nl). If this level of load tolerance is achieved, then the principle of the 'acute: 
chronic workload ratio' (ACWR) method described above can be applied. Meanwhile, the 
endurance capacity/stamina in athletes can be maintained by performing alternative sports that 
are less stressful for the Achilles tendon and do not cause unacceptable pain provocation. In 
midportion Achilles tendinopathy these are (sports) loads such as swimming, cycling, exercising 
on the cross-trainer and walking. In insertional Achilles tendinopathy, swimming and cycling are 
generally less provocative (sports) loads than exercising on the cross-trainer and walking. This is 
probably because of the deeper dorsiflexion angles of the ankle that are made during the latter 
activities. If this adjustment of the load is initiated quickly, a shorter duration of recurrent 
complaints can be expected. 
 
Lifestyle interventions that are frequently used in healthcare as primary prevention are a healthy 
diet and optimisation of weight by healthy exercise. This general lifestyle advice applies to each 
individual. Based on the risk factors and prognostic factors identified for Achilles tendinopathy, 
there is only very low quality evidence for specific effects of lifestyle advice for this patient group. 
A strategy to promote healthy exercise is already shown in the paragraph above. With regard to 
dietary adjustment, the use of alcohol may be limited, as this was a risk factor for Achilles 
tendinopathy. However, recent data show that alcohol consumption is not a risk factor for the 
onset of Achilles tendinopathy in runners.70 For this reason, the working group advises against 
advising reducing alcohol intake for this specific reason. Although an increased BMI is not a 
proven risk factor, there are limitations in the studies on the relationship between dyslipidaemia 
and the onset of Achilles tendinopathy. A recent prospective study shows that Achilles 
tendinopathy patients with metabolic disorders (hypertension, hypercholesterolemia and diabetes 
mellitus) recovered less successfully from their injury after a year than patients without these 
metabolic disorders.71 Based on these data, the working group suggests that one should consider 
dietary interventions to optimise weight, in cases of obesity.  
There is no scientific literature available which specifically focuses on physical stress during work 
in patients with Achilles tendinopathy. One can assume that the above elements of lifestyle 
adjustment also make sense for symptoms of Achilles tendinopathy that have a negative impact 
on work. Patients with work-related Achilles tendinopathy should receive an advice according to 
the same principles of patient education, loading advice and exercise therapy treatment as a first 
step. One should also identify and temporarily adjust provocative factors related to the work. 
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Figures and Tables supplementary file Module 4 
 

 
Figure 4.1 – PRISMA flowchart of the selection process used for the module ‗Treatment‘: which 
treatment is most effective for Achilles tendinopathy? The outcome measures used in the RCTs 
have been extracted. The number of studies does not correspond to the number of studies 
included to assess the effectiveness of treatment options (sub-modules 3 and 4), because in these 
sub-modules a pre-selection was made based on outcome measures which were considered 
relevant by the working group. Therefore, we included all potentially relevant studies without this 
pre-selection to prevent selection bias. 
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Figure 4.2 – PRISMA flowchart of the selection process used for answering the search question 
of sub-module 4.2: ‗What is the effect of a wait-and-see policy in Achilles tendinopathy?‘  
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Figure 4.3 – PRISMA flowchart of the selection process for sub-module 3: Which non-surgical 
treatment is most effective for Achilles tendinopathy? 
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Figure 4.4a-c – Network presentation for the VISA-A score, measured after separate treatments 
at 3, 6 and 12 months in patients with midportion Achilles tendinopathy. The size of the circle 
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represents the number of patients who have undergone treatment and the number represents the 
amount of comparisons. PRP = Platelet-rich plasma, VISA-A = Victorian Institute of Sport 
Assessment-Achilles. 
 

 
Figure 4.5 – Proposed flow chart for designing the progressive calf muscle strengthening 
exercises (gastrocnemius and soleus muscles) and plyometric exercises. The degree of pain 
(measured by VAS score or NRS scale) during and after the exercises and the muscle fatigue are 
leading for the speed of the progression. Note that for insertional Achilles tendinopathy, 
exercises are initially advised on a flat surface. 
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Figure 4.6 – PRISMA flowchart of the selection process for sub-module 4: Is surgery more 
effective than non-surgical treatment for Achilles tendinopathy? 
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Figure 4.7 – PRISMA flowchart of the selection process for sub-module 4.5: Which factors 
influence treatment effects in Achilles tendinopathy? 
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Figure 4.8 – PRISMA flowchart of the selection process for sub-module 4.6: What advice (self-
management and patient education) should be given to patients with Achilles tendinopathy 
regarding lifestyle, workload and sports load? 
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Figure 4.9 – Pain scale that can be used to monitor the symptoms of the Achilles tendon during 
and immediately after performing exercise therapy. Ideally, the exercises should be performed 
with a pain score of 0 to 5 on a scale of 0 to 10. 
 
 
 
Top 10 Number of studies 

(%) 
1. Victorian Institute of Sport Assessment-Achilles (VISA-A) 

score 
28/61 (46%) 

2. Pain on palpation (VAS) 19/61 (31%) 
3. Pain score (VAS) not further specified 17/61 (28%) 
4. Patient satisfaction 13/61 (21%) 
5. Pain on activity 10/61 (16%) 
6. Pain at rest 8/61 (13%) 
7. Range of motion of the ankle 8/61 (13%) 
8. American Orthopaedic Foot and Ankle Society (AOFAS) score 7/61 (11%) 
9. Return to sports  6/61 (10%) 
10. Effectiveness according tot he researcher 6/61 (10%) 

Table 4.1 – The 10 most frequently used outcome measures in studies examining the 
effectiveness of treatment options in Achilles tendinopathy. 
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An impression of the main treatment goals from the national online questionnaire as 
distributed by the Dutch Patient Federation (97 respondents) 

✓  "Being able to walk as normal as possible" 
✓  "Being able to exercise and move pain-free" 
✓  "Initially, being able to play sports again at the old level (team sport - ball sports). 

However, it was clear that this is ambitious. In the meantime, have set the bar is lower 
and the goal is to be able to run again." 

✓  "Perform advice from physiotherapist" 
✓  "Less pain and learning how to prevent it from getting worse again" 
✓  "That the symptoms reduced/disappear as quickly as possible, allowing me to move 

pain-free again and thus function properly again at work" 
✓  "Being able to walk normally again. Being able to walk further. Less pain and therefore 

better sleep. Get on and off bike without pain." 
 
Main symptoms (max. 3) prompted among 9 patients with midportion Achilles 
tendinopathy.  

✓  "Pain when driving when accelerating. Not being able to run. Pain that comes on 
suddenly and unexpectedly which almost stops me walking." 

✓  "Not being able to walk pain-free. Pain when touched or with pressure from my shoe 
on the Achilles tendon." 

✓  "Pain during and after cycling. Cycling means riding a normal bike without click pedals. 
Pain during and after just walking. Stiffness in the morning." 

✓  "A few hours after a bike ride, the pain starts to worsen. Not severe, but annoying. 
When climbing stairs, the pain is always annoying, and also and early in the morning 
(actually independent of my activities the previous day). With normal walking (walking 
pace) there is actually a painful feeling with every step (especially on starting to walk and 
sometimes also halfway)." 

✓  "The only complaint is that it is no longer possible to run as used to be possible. This is 
hard mentally, which makes it very important to be able to run full distances as before."  

✓  "Especially complaints of a stiff tendon on starting activities. In addition, some shoes 
cannot be worn due to discomfort when the shoe presses on the tendon." 

✓  "Not being able to run due to pain complaints. Can walk no more than 30-45 minutes. 
Small distances are pain-free, but longer distances are not possible because of the pain." 

✓  "Pain due to pressure from hiking boots. Have done several mountain hiking holidays 
that could not be done on my own (high) hiking boots. Not being able to run because of 
the pain." 

 
Table 4.2 – Overview of answers to the question ‗which are the main treatment aims?‘. These 
data have been collected by the Dutch Patient Federation (97 respondents) and the main 
symptoms reported in a panel of 9 patients with midportion Achilles tendinopathy 
 
 
 
 
 
 
 
 
 
 
 
 Initial search After deduplication 
Embase.com 79 79 
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Medline Ovid 65 11 
Cochrane CENTRAL 13 5 
Total  157 95 
 
Database Search terms 

Embase.com 

 

('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'Achilles 
tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) NOT 
((Conference Abstract)/lim) AND (English)/lim NOT ((animals)/lim NOT 
(humans)/lim) AND ('watchful waiting'/de OR (((no OR non OR un OR 
minimal* OR 'not') NEXT/1 (therap* OR treat* OR interv* OR contact* OR 
operat* OR surg*)) OR ((watchful* OR see OR list*) NEAR/3 wait*) OR 
((natural* OR spontaneous) NEAR/6 (course OR development OR history 
OR remission* OR regress*))):ab,ti) 

Medline Ovid (((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles 
tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))).ab,ti.) AND 
English.lg NOT (exp animals/ NOT humans/) AND (Watchful Waiting/ OR 
Waiting Lists/ OR (((no OR non OR un OR minimal* OR "not") ADJ 
(therap* OR treat* OR interv* OR contact* OR operat* OR surg*)) OR 
((watchful* OR see OR list*) ADJ3 wait*) OR ((natural* OR spontaneous) 
ADJ6 (course OR development OR history OR remission* OR 
regress*))).ab,ti.) 

Cochrane 

CENTRAL 

((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* 
OR tendonitis* OR tendon-patholog*))):ab,ti) AND ((((no OR non OR un 
OR minimal* OR 'not') NEXT/1 (therap* OR treat* OR interv* OR contact* 
OR operat* OR surg*)) OR ((watchful* OR see OR list*) NEAR/3 wait*) OR 
((natural* OR spontaneous) NEAR/6 (course OR development OR history 
OR remission* OR regress*))):ab,ti) 

Table 4.3 – Search strategy for sub-module 4.2 (wait-and-see policy). 
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Study  Domains 

Study 
Participation 

Study 
attrition 

Prognostic factor 
measurement 

Outcome 
measurement 

Study 
confounding 

Statistical analysis and 
reporting 

Other bias 

Rompe et al. 
(2007) 

? + - + - + No 

Table 4.4 – Risk of bias assessment of the randomised controlled trails evaluating a wait-and-see policy for Achilles tendinopathy. 
+ low risk of bias, ? unclear risk of bias, - high risk of bias. 
 
 
Study  Study 

characteristics  

Patient characteristics Intervention (I)  Comparison / control 

(C) 

Follow-up  Outcome measures Results wait-

and-see therapy 

Rompe 
et al. 
(2007) 

Type of study: 
RCT 
 
Setting: 
OrthoTrauma 
Clinic, 
Orthopaedic 
Surgery, 
Gruenstadt, 
Germany 
 
Source of 
Funding: NR, 
specific 
declaration of no 
conflict of interest 

Inclusion criteria: 
 Unilateral midportion 

Achilles tendinopathy 
for ≥6 months 

 18-70 years old 
 

Exclusion criteria: 
 Treatment in the last 

12 weeks 
 Other conditions that 

could contribute to 
posterior ankle pain 
 

 Number of 
participants 
(intervention/control): 
75 (50/25) 

 Mean age: 48.6 years 
 Male subjects: 39% 

N=50 
Intervention 1: 
Shock-wave therapy, 
three sessions with 
weekly intervals 
(2000 pulses, energy 
flux density 0.1 
mJ/mm2).  
 
Intervention 2: 
Eccentric training of 
the calf muscle both 
with the knee 
extended (3x15 
repetitions) and 
flexed (3x15 
repetitions) were 
performed twice a 
day for 12 weeks.  

N=25 
Wait-and-see treatment 
consisting of one visit 
during the intervention 
period. Training 
modifications, 
implementation of 
stretching exercises, and 
ergonomic advice were 
discussed with the patient. 
If necessary, paracetamol 
or NSAIDs were 
prescribed.  

Length of 
follow-up: 16 
weeks  
 
Loss to follow-
up: 
Intervention: 
N=3 (6%) 
Reasons: 
Unwilling to 
come (n=2), 
discontinued 
intervention 
(n=1) 
 
Control: N=2 
(8%) 
Reasons: 
Unwilling to 
come (n=1), 

Primary outcome:  
 Improvement of 

VISA-A score 
from baseline to 
month 4 

 
Secondary outcomes 
 General 

assessment using 
6-point Likert 
scale 

 Pain assessment 
(load-induced 
VAS-score (0-10), 
pain threshold (kg) 
and tenderness on 
3 kg pressure using 
algometer (VAS 0-
10)) 

No significant 
difference was 
found for 
improvement of 
VISA-A score 
and tendon 
diameter at 4 
months.  
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 Important prognostic 
factors: NR 

discontinued 
intervention 
(n=1) 

 Maximum 
anteroposterior 
Achilles tendon 
thickness 

 
Table 4.5 – Evidence table of the included randomised trials in which a wait-and-see policy for Achilles tendinopathy was evaluated. Results of the included study 
are only shown for the wait-and-see arm in case there were multiple study arms in the concerning trial. 
Abbreviations: AT, Achilles tendinopathy; NR, not reported; NSAIDs, Non-Steroidal Anti-Inflammatory Drugs; RCT, randomised controlled trial; VAS, Visual 
Analogue Scale; VISA-A, Victorian Institute of Sports Assessment-Achilles. 
 

Outcome 

Number of 

studies 

Mean 

difference  (95% 

credible interval) 

Risk of 

bias  
Inconsistency  Indirectness 

Imprecision

  
Publication 

biasc 

Quality of 

evidence 

VISA-A score at 16 weeks 1 7 (NR) 
Very 

serious 
NA 

No serious 
indirectness 

Serious 
imprecision 

NA Very low 
 

NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Table 4.6 – GRADE-assessment of a wait-and-see policy in midportion Achilles tendinopathy. 
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 Initial search After deduplication 

Embase.com 969 944 
Medline Ovid  1131 627 
Web of science  1375 785 
Cochrane CENTRAL 453 90 
CINAHL EBSCOhost  533 141 
SportDiscuss EBSCOhost  493 72 
Google scholar  200 120 
Total  5154 2779 

 
Database Search terms 

Embase.com  ('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'Achilles tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* 
OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*):ab,ti) AND ('crossover 
procedure':de OR 'double-blind procedure':de OR 'randomized controlled trial':de OR  'single-blind procedure':de OR (random* OR  
factorial* OR crossover* OR cross NEXT/1 over* OR placebo* OR doubl* NEAR/1 blind* OR singl* NEAR/1 blind* OR assign* OR 
allocat* OR volunteer*):de,ab,ti) 

Medline Ovid  (((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR 
tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*).ab,ti.) AND (Exp Controlled 
clinical trial/ OR "Double-Blind Method"/ OR "Single-Blind Method"/ OR "Random Allocation"/ OR (random* OR factorial* OR 
crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) ADJ blind*) OR assign* OR allocat* OR volunteer* OR trial OR 
groups).ab,ti.) NOT (Animals/ NOT Humans/) 

Web of science  TS=(((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR 
injur*)) OR achillodyn*))) AND TS=(random* OR trial* OR rct) 

Cochrane ((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) 
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CENTRAL OR achillodyn*):ab,ti) 

CINAHL 

EBSCOhost  

(((MH Tendinopathy OR MH Pathology) AND MH "Achilles tendon") OR TI (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*) OR AB (((Achilles OR calcaneal) AND 
(tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*)) AND (MH 
Clinical trials OR MH Randomized Controlled Trials OR MH  Double-Blind Studies  OR MH  Single-Blind Studies OR MH  Triple-Blind 
Studies  OR MH Random Assignment OR TI (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) 
N1 blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups) OR AB (random* OR factorial* OR crossover* OR cross over* OR 
placebo* OR ((doubl* OR singl*) N1 blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups)) NOT (MH Animals+ NOT MH 
Humans+) 

SportDiscuss 

EBSCOhost  

(((MH TENDINITIS OR MH TENDINOSIS  OR MH Pathology) AND MH "Achilles tendon") OR TI (((Achilles OR calcaneal) AND 
(tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR achillodyn*) OR AB (((Achilles 
OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR tendonitis* OR tendon-patholog* OR pain* OR injur*)) OR 
achillodyn*)) AND (TI (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* OR singl*) N1 blind*) OR assign* 
OR allocat* OR volunteer* OR trial OR groups) OR AB (random* OR factorial* OR crossover* OR cross over* OR placebo* OR ((doubl* 
OR singl*) N1 blind*) OR assign* OR allocat* OR volunteer* OR trial OR groups)) 

Google scholar  "Achilles|calcaneal tendinitis|tendinopathy|tendinosis|tendonitis" intitle:trial|randomized|randomised|rct 

Table 4.7 – Search strategy for subm-odule 4.3 (effectiveness non-surgical treatments), sub-module 4.4 (effectiveness surgical treatments), and sub-module 4.5 
(factors that affects treatment effectiveness) 
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Study  Study 

characteristics  

Patient characteristics Treatment  Follow-up  Outcome 

measures 

Results  Predictors 

Auclair, 
1989 35 

Setting: Eight 
different 
centers 
participated 
(Army teaching 
hospital, para 
commando 
training center, 
department of 
sports 
medicine, 
division of 
Rehabilitation 
and Sports 
Medicine, 
private 
practices, 
Medical 
Emergency 
division Fire 
Brigade) in 
France, 
Belgium and 
Germany 
 
Source of 
Funding: NR 

Inclusion criteria: 

- Symptoms lasting less 
than 1 month 

- Aged 18 to 50 years 
 

Exclusion criteria: 

- Stage 4 Achilles 
tendinitis (continual 
pain at rest) 

- Symptoms associated 
with underlying 
disorders 
(osteoarthritis, 
rheumatoid arthritis, 
gout, 
hypercholesterolemia)  

- Skin lesions (wound, 
eczema, weeping 
dermatitis) at the gel 
application site  

- A history of allergy to 
anti-inflammatory 
drugs, active ulcer 
disease, or severe 
impairment of renal or 
hepatic function. 
 

 Type of AT: AT (not 
specified midportion or 

Intervention: 
Local application of 
niflumic acid 
percutaneous gel 
(2.5%) 3 times a day 
for 7 days.  
 
Control:  
Local application of 
placebo 
percutaneous gel 
(2.5%) 3 times a day 
for 7 days.  
 

Length of 
follow-up: 3 
weeks 
 
Loss to follow-
up: 
16/243, not 
reported 
specifically 
whether these 
were exclusions 
or withdrawals 

Primary outcome: 

- VAS pain on 
palpation  
 

Secondary 
outcomes: 

- Resumption of 
normal sporting 
activity 

- Attainment of 
their previous 
level of activity 

- Global efficacy by 
the researcher 

- Global efficacy by 
the patient 

Resumption of 
normal sporting 
activity: 
There was no 
difference in 
resumption of 
normal sporting 
activity 
(intervention 
group 78%, 
control group 
76%).  
 
Adverse effects:  
5/123 (4.1%) in 
the intervention 
group and 
6/116 (5.2%) of 
placebo gel 
group 
experienced 
side effects. 
Most common 
were cutaneous 
eruptions. 1 
patient in 
niflumic acid 

None 
investigated 
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insertional) 
 Number of participants: 

215 (114/101) 
 Active participants: 

94% 
 Mean age: 29 years (SD 

11) 
 Male subjects: NR 

group stopped 
treatment after 
2 days due to 
eruptions. 

Balius, 
2016 72 

Setting: Five 
sports 
medicine 
centers in 
Spain 
 
Source of 
Funding: 
Commercial 
funding1 

Inclusion criteria: 
- Painful noninsertional 

Achilles tendinopathy 
for at least 3 months 

- Men and nonpregnant 
women aged 18 to 70 
years 
 

Exclusion criteria: 

- Clinical suspicion of 
insertional 
tendinopathy, tendon 
rupture, neural 
disorder, systemic 
disease (e.g. gout, 
spondyloarthropathy, 
rheumatoid arthritis 
and sarcoidosis), or 
pregnancy 

- Patients which already 
received a previous 
treatment with 
eccentric training or 
PRP for the studied 

Intervention 1: 
Capsule 
containing 435 mg 
mucopolysaccharide
s, 75 mg collagen 
type I, and 60 mg 
vitamin C three 
times daily for 12 
weeks. Additionally, 
eccentric exercises 
were performed 
twice daily for 12 
weeks.  
 
Intervention 2: 
Capsule 
containing 435 mg 
mucopolysaccharide
s, 75 mg collagen 
type I, and 60 mg 
vitamin C three 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 3/58; 3 did 
not attend the 
inclusion visit (2 
in the 
MCVC+eccentri
c exercises 
group and 1 in 
the 
MCVC+passive 
stretching 
group) 
 

Primary outcome: 
- VISA-A score 

 
Secondary 
outcomes: 
- VAS pain at rest 
- VAS pain during 

activity 
- Bilateral thickness 

(ultrasonographica
lly) 

- Safety profile 

VISA-A score: 
There was no 
significant 
difference at 12 
weeks between 
the 3 treatment 
groups. The 
VISA-A score 
was 88 (SD 16) 
in intervention 
group 1, 84 (SD 
22) in 
intervention 
group 2, and 79 
(SD 18) in the 
control group. 
 
Adverse effects:  
Not reported 

None 
investigated 
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injury. 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
55 (17/20/18) 

 Active participants: NR 
 Mean age: 41 years (SD 

11) 
 Male subjects: 80% 

times daily for 12 
weeks. Additionally, 
stretching exercises 
were performed 
daily for 12 weeks. 
 
Control:  
Eccentric exercises 
were performed 
twice daily for 12 
weeks. 
 

Bell, 2013 
65 

Setting: 
Specialist 
multidisciplinar
y sports 
medicine clinic 
in New 
Zealand 
 
Source of 
Funding: 
Specific 
declaration of 
no funding 

Inclusion criteria: 

- Aged over 18 
- A first episode of 

midportion Achilles 
tendinopathy 

- Symptoms present for 
at least three months 

- Diagnosis confirmed 
by diagnostic 
ultrasonography 

 
Exclusion criteria: 
- Bilateral Achilles 

tendon symptoms 
- Alternative diagnoses 

such as insertional 
Achilles tendinopathy 

- Previous Achilles 

Intervention: 
Unguided 
peritendinous 
autologous blood 
injections (twice; 1 
at baseline and 1 
after 1 month). 
Additionally, 
eccentric exercises 
were performed 
twice daily for a 
minimum of 12 
weeks. 
 
Control:  
Unguided 
peritendinous dry-

Length of 
follow-up: 26 
weeks 
 
Loss to follow-
up: 
2/53; 1 patient 
per group failed 
to attend all 
appointments.  

Primary outcome: 

- VISA-A score 
 
Secondary 
outcomes: 

- Level of Return to 
sports  

- Perceived 
rehabilitation 
(Likert scale) 

- Compliance log 

VISA-A score: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. At 6 
months, VISA-
A change from 
baseline was 
18.7 (95% CI: 
12.3-25.1) in the 
intervention 
group and 19.9 
(95% CI: 13.6-
26.2) in the 

Age, sex, 
ethnicity, level of 
physical activity, 
duration of 
symptoms, 
severity on 
ultrasonography, 
compliance with 
eccentric 
training, 
additional weight 
carried during 
eccentric 
training, and 
eccentric exercise 
technique did 
not influence the 
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tendon rupture or 
surgery 

- Previously undergone 
adjuvant therapies (e.g. 
any kind of injection, 
GTN patches, or 
ESWT). Eccentric 
training performance 
was not an exclusion 
criterion.  

 

  Type of AT: 
Midportion AT 

 Number of participants: 
53 (26/27) 

 Active participants: 
92% 

 Mean age: 49 years (SD 
10) 

 Male subjects: 53% 

needling (twice; 1 at 
baseline and 1 after 
1 month). 
Additionally, 
eccentric exercises 
were performed 
twice daily for a 
minimum of 12 
weeks. 

control group.  
 
Return to sports 
: 
There was no 
significant 
difference at 26 
weeks between 
both treatment 
groups. At 6 
months, 52% of 
the patients in 
the intervention 
group returned 
to pre-injury 
level in their 
desired sport, 
compared to 
36% in the 
control group.  
 
Adverse effects:  
No 
complications 
or adverse 
events as a 
result of the 
injections 
 

magnitude of the 
effect of 
treatment on the 
change in VISA-
A score.  
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Beyer, 
2015 30 

Setting:  
Institute of 
Sports 
Medicine in a 
general hospital 
in Denmark  
 
Source of 
Funding: NR 

Inclusion criteria: 

- Recreational athletes 
with a diagnosed 
chronic unilateral 
midportion Achilles 
tendinopathy  

 
Exclusion criteria: 

- <4 week washout 
period from any other 
treatment 

- Corticosteroid 
injections in the 
previous 12 months 

- Bilateral Achilles 
tendinopathy 

- Insertional Achilles 
tendinopathy 

- Systemic disease (e.g., 
rheumatoid arthritis, 
diabetes) 

- Any surgery, or any 
confounding lower 
limb and ankle injury 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
58 (30/28) 

 Active participants: NR 
 Mean age: 48 years (SD 

Intervention: 
Heavy slow 
resistance (HSR) 
exercises 3 times per 
week for 12 weeks 
using resistance 
equipment in a 
fitness center.  
 
Control:  
Eccentric exercises 
twice daily for 12 
weeks.  

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
11/55; 6 
withdrew from 
the intervention 
group (1 ankle 
pain, 1 back 
pain, 2 lack of 
time, and 2 
moved away) 
and 5 withdrew 
from the control 
group (1 ankle 
pain, 2 back 
pain, and 2 lack 
of time)  

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Patient satisfaction 
- VAS pain during 5 

heel rises  
- VAS pain during 

running 
- Activity level of 

sporting activities 
(h/week) 

- Tendon thickness 
(ultrasound) 

- Doppler colour 
fraction  

VISA-A score: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. At 12 
months, VISA-
A score was 89 
(SD 2.8) in the 
intervention 
group and 84 
(SD 3.5) in the 
control group.  
 
Patient 
satisfaction: 
There was no 
significant 
difference at 12 
months 
between both 
treatment 
groups. At 12 
months, patient 
satisfaction was 
96% for the 
intervention 

None 
investigated 
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2) 
 Male subjects: 68% 

group and 76% 
for the control 
group.  
 
Adverse effects:  
Not reported 

Boesen, 
2017 73 

Setting:  
Institute of 
Sports 
Medicine in a 
large district 
hospital in 
Denmark 
 
Source of 
Funding:  
Commercial 
funding2 

Inclusion criteria: 
- Healthy males with 

clinical (thickness and 
pain) and 
ultrasonographic 
(tendon thickness and 
intratendinous 
vascularity) features of 
chronic midportion AT 
(approximately 2-7 cm 
proximal to the 
insertion on the 
calcaneus).  

- Aged 18 to 59 years 
- Symptoms present for 

at least 3 months. 
 

Exclusion criteria: 
- Clinical suspicion and 

ultrasonographic 
indication of other 
musculoskeletal injuries 
(e.g., insertional 
disorders and tendon 
rupture) 

Intervention 1: 
Ultrasonographic-
guided high-volume 
injection with a 
mixture of 10 mL 
0.5% bupivacaine 
hydrochloride and 
approximately 20 
mg Depo-Medrol, 
immediately 
followed by 10 mL 
of injectable normal 
saline 4 times (total 
volume of 50 mL). 
Injection was 
performed once at 
baseline, but three 
more placebo 
injections were 
given at 2-weekly 
intervals. 
Additionally, 
eccentric exercises 

Length of 
follow-up: 24 
weeks 
 
Loss to follow-
up: 
3/60; 1 patient 
in intervention 
group 1 could 
not be 
contacted, the 2 
other patients (1 
each in the 
intervention 
group 2 and 
control group) 
left the trial after 
6 weeks due to 
lack of 
compliance with 
the eccentric 
training regimen. 

Primary outcome: 
- VISA-A score  
 
Secondary 
outcomes: 
- Patient satisfaction 
- Return to running 
- Time frame to 

return to running 
VAS pain during 
activity 

- Tendon thickness 
(ultrasound) 

- Intratendinous 
vascularity 
assessed by CD 
activity 

- Muscle function 
measured with the 
1-leg heel-rise test 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in 
intervention 
group 1 (HVI) 
compared to 
intervention 
group 2 (PRP) 
and the control 
group at 6 and 
12 weeks. At 24 
weeks, 
improvement in 
VISA-A score 
was significantly 
greater in both 
intervention 
groups 
compared to 
the control 
group. 

None 
investigated 
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- Presence of diabetes or 
cardiovascular disease 

- Previous injection with 
steroids or any kind of 
blood products (e.g., 
PRP) or treatment with 
fluoroquinolones 
during the last 6 
months. 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
60 (20/20/20) 

 Active participants: 
89% 

 Mean age: 42 years (SD 
9) 

 Male subjects: 100% 

were performed 
twice daily for 24 
weeks. 
 
Intervention 2: 
PRP-injections were 
given at 2-weekly 
intervals. 
Additionally, 
eccentric exercises 
were performed 
twice daily for 24 
weeks. 
 
Control:  
Peritendinous dry-
needling with a few 
drops of saline at 2-
weekly intervals. 
Additionally, 
eccentric exercises 
were performed 
twice daily for 24 
weeks. 

Improvement in 
VISA-A score 
in intervention 
group 1 was 
27.1 (SD 3.1) at 
6 weeks, 28.8 
(SD 4.1) at 12 
weeks, and 22.2 
(SD 4.6) at 24 
weeks. 
Improvement in 
VISA-A score 
in intervention 
group 2 was 
13.8 (SD 4.1) at 
6 weeks, 14.8 
(SD 3.1) at 12 
weeks, and 19.6 
(SD 4.5) at 24 
weeks. 
Improvement in 
VISA-A score 
in the control 
group was 9.9 
(SD 3.3) at 6 
weeks, 10.6 (SD 
3.0) at 12 
weeks, and 8.8 
SD (SD 3.3) at 
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24 weeks. 
 
Return to 
running: 
At 24 weeks, 
68% had 
returned to 
running in 
intervention 
group 1 (HVI), 
53% in 
intervention 
group 2 (PRP), 
and 42% in the 
control group. 
No statistical 
tests were 
performed on 
this data.  
 
Patient 
satisfaction: 
Patients in 
intervention 
group 1 (HVI) 
and in 
intervention 
group 2 (PRP) 
are more most 
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frequently 
satisfied 
compared to 
the control 
group at both 
12 and 24 
weeks. At 24 
weeks, 63% was 
satisfied in 
intervention 
group 1 (HVI), 
58% in 
intervention 
group 2 (PRP), 
and 42% in the 
control group.  
 
Adverse effects:  
No 
complications 
(infections, 
hematomas, or 
ruptures) were 
reported after 
the injection 
treatments. 

de Jonge, 
2010 19 

Setting:  
Sports 
medicine 

Inclusion criteria: 
- aged 18-70 years 
- Presence of symptoms 

Intervention: 
Night splint worn 
every night between 

Length of 
follow-up: 52 
weeks 

Primary outcome: 
- VISA-A score  
 

VISA-A score: 
There was no 
significant 

None 
investigated 
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department in a 
general hospital 
in the 
Netherlands 
 
Source of 
Funding: NR 

for >2 months of 
midportion AT 

- Active participation in 
sporting activities 
before the onset of 
symptoms and the 
patients‘ wish to return 
to their original level of 
sports.  
 

Exclusion criteria: 

- Previous performance 
of an intensive 
programme of heavy-
load eccentric exercises 

- Inability to perform 
heavy-load exercises 

- Insertional disorders 
- Tendon ruptures  
- Systemic illness 

 

 Type of AT: 
Midportion AT 

 Number of participants: 
56 (28/28) 

 Active participants: 
100% 

 Mean age: 45 years (SD 
8) 

 Male subjects: 46% 

0˚and 
5˚dorsiflexion. 
Duration of 
treatment not 
reported. 
Additionally, 
eccentric exercises 
were performed 
twice daily for 12 
weeks. 
 
Control:  
Eccentric exercises 
were performed 
twice daily for 12 
weeks. 

 
Loss to follow-
up: 
8/70 (tendons); 
4 did not receive 
allocated 
intervention (2 
per group), 3 
failed to attend, 
and 1 left to live 
overseas.  

Secondary 
outcomes: 
- Patient satisfaction 
- Neovascularisatio

n score (modified 
Öhberg score) 

difference at 
any time point 
between both 
treatment 
groups. VISA-A 
score was 78.2 
(SD NR) at 52 
weeks for the 
intervention 
group, 
compared to 
75.7 (SD NR) 
for the control 
group.  
 
Patient 
satisfaction: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. Patient 
satisfaction was 
70% in the 
intervention 
group, 
compared to 
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53% in the 
control group at 
52 weeks.  
 
Adverse effects:  
3/36 (8.3%) in 
the intervention 
group, 2/34 
(5.9%) in the 
control group; 2 
patients (2 
tendons) did 
not complete 
the treatment in 
the eccentric 
group. 1 patient 
experienced too 
much pain and 
1 patient 
developed a 
subluxation of 
the peroneal 
tendon during 
the study, which 
prevented him 
from 
performing the 
exercises. In a 
few cases, the 
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night splint 
caused minor 
symptoms, 
which did not 
prevent further 
treatment. 2 
patients 
experienced 
painful pressure 
areas and 1 
patient could 
not increase 
dorsiflexion of 
the night splint 
0˚ because of 
paraesthesia of 
the foot. 

de Jonge, 
2011 21 

Setting:  
Sports 
medicine 
department in a 
general hospital 
in the 
Netherlands 
 
Source of 
Funding: 
Commercial 
funding3 

Inclusion criteria: 

- Symptoms of chronic 
midportion Achilles 
tendinopathy for at 
least 2 months 

- Age 18-70 years  
 

Exclusion criteria: 
- Clinical suspicion of 

other musculoskeletal 
(insertional disorders 
and tendon rupture) 
injuries, inflammatory 

Intervention: 
Ultrasound guided 
PRP injection in the 
degenerative area of 
the body of the 
tendon once at 
baseline. 
Additionally, 
eccentric exercises 
were performed 
twice daily for 12 
weeks. 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
0/54 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Patient satisfaction 
- Return to sports  
- Neovascularisatio

n score (modified 
Öhberg score) 

- UTC imaging 

VISA-A score: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. VISA-A 
score was 78.2 
(95% CI: 68.0-
88.5) at 52 
weeks for the 

Baseline VISA-A 
score did 
influence the 
magnitude of the 
effect of 
treatment on the 
change in VISA-
A score. 
Duration of 
symptoms did 
not influence the 
magnitude of the 
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internal disorders, or 
use of specific 
medications that can 
cause tendinopathy 
(fluoroquinolones)  

- Previous performance 
of a complete heavy 
load eccentric exercise 
program or inability to 
perform it 

- Previous PRP injection 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
54 (27/27) 

 Active participants: 
85% 

 Mean age: 50 years (SD 
9) 

 Male subjects: 48% 

 
Control:  
Ultrasound guided 
saline injection (2 
mL) in the 
degenerative area of 
the body of the 
tendon once at 
baseline. 
Additionally, 
eccentric exercises 
were performed 
twice daily for 12 
weeks. 
 

intervention 
group, 
compared to 
77.6 (95% CI: 
70.8-84.4) for 
the control 
group.  
 
Return to 
previous sports 
levels: 
There was no 
significant 
difference at 24 
and 52 weeks 
between both 
treatment 
groups. At 52 
weeks, 57% 
returned to 
their previous 
sports levels in 
the desired 
sport in the 
intervention 
group, 
compared to 
42% in the 
control group.  

effect of 
treatment on the 
change in VISA-
A score. 
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Patient 
satisfaction: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. Patient 
satisfaction was 
59% in both 
groups at 52 
weeks. 
 
Adverse effects:  
Report there 
were no 
complications 
between 24 
weeks and 1-
year follow-up. 

Ebbesen, 
2018 40 

Setting:  
Department of 
Orthopaedic 
Surgery in a 
university 
hospital in 
Denmark 

Inclusion criteria: 

- Duration of pain on 
the Achilles tendon of 
at least 3 months;  

- A minimum of 3 
months of eccentric 
exercise 

Intervention: 
Polidocanol (10 
mg/mL) injections 
at the inlet of 
pathological vessels 
at the edge of the 
tendon until 

Length of 
follow-up: 26 
weeks 
 
Loss to follow-
up: 
4/48; 1 in the 

Primary outcome: 

- VAS pain during 
walking 

 
Secondary 
outcomes: 

- VISA-A score 

VISA-A score: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 

None 
investigated 
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Source of 
Funding: Non-
commercial 
funding4 

- Neovascularisation 
demonstrated by 
ultrasonography 
 

Exclusion criteria: 

- Dementia or 
psychiatric disorders 
not suited for 
participation 

- Contraindication to the 
use of Polidocanol 

- Diabetes or 
hypercholesterolemia 

- Increased risk of 
thrombosis 

- Previous rupture of the 
Achilles tendon 

- Pregnancy or 
breastfeeding 

- Inability to lie in a 
prone position 

- Presence of hypoechoic 
area in more than 50% 
of the horizontal cross-
sectional area of the 
tendon identified by 
ultrasonography, which 
was considered to 
increase the risk of 
tendon rupture. 
 

 Type of AT: AT (not 

neovascularisation 
disappeared. After 4 
weeks, the 
procedure was 
repeated if 
neovascularisation 
was still present. 
 
Control:  
Lidocaine (10 
mg/mL) injections 
were performed 
following the same 
procedure as the 
intervention group. 
After 4 weeks, the 
procedure was 
repeated if 
neovascularisation 
was still present. 
 

intervention 
group (reason 
unknown) and 3 
in the 
intervention 
group (1 
thickening of the 
ankle, 1 had 
allergic 
reactions, and 1 
reason 
unknown) 

- Patient satisfaction 
- Foot and Ankle 

Outcome Score 
(FAOS) 

- Number of 
injections needed. 

groups. VISA-A 
score was 72.0 
(SD 18.1) at 26 
weeks for the 
intervention 
group, 
compared to 
69.9 (SD 20.0) 
for the control 
group.  
 
Patient 
satisfaction: 
There was no 
significant 
difference at 12 
and 26 weeks 
between both 
treatment 
groups. Patient 
satisfaction was 
61% in the 
intervention 
group and 57% 
in the control 
group. 
 
Adverse effects:  
None in the 
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specified midportion or 
insertional) 

 Number of participants: 
48 (24/24) 

 Active participants: NR 
 Mean age: 51 years (SD 

not provided) 
 Male subjects: 43% 

intervention 
group, 2/24 
(8.3%) in the 
control group; 
No serious 
adverse events 
were found 
during this 
study. 1 patient 
in the control 
group 
developed 
allergic reaction 
(most likely to 
the lidocaine) 
and 1 patient in 
the control 
group had 
thickening of 
the ankle (not 
further 
specified) 
 

Heinemeier
, 2017 22 

Setting:  
Outpatient 
clinic at 
Institute of 
Sports 
Medicine in 

Inclusion criteria: 
- Experience of pain 

during Achilles tendon 
loading for at least 3 
months  

- Clinical signs of 

Intervention: 
Ibuprofen tablets 
(600 mg) three 
times/day for 1 
week.  
 

Length of 
follow-up: 1 
week 
 
Loss to follow-
up: 

Primary outcome: 
- Real-time-RT-

PCR on a full 
width tendon 
biopsy (changes in 
gene expression) 

VISA-A score: 
There was no 
significant 
difference at 1 
week follow-up 
between both 

None 
investigated 
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Denmark 
 
Source of 
Funding: Non-
commercial 
funding5 

midportion Achilles 
tendinopathy 

- Ultrasonographic (US) 
findings of increased 
Achilles tendon 
thickness at the 
midportion, with 
hypoechoic areas and 
presence of colour 
Doppler signal 
 

Exclusion criteria: 

- Currently receiving 
treatment for their 
tendinopathy  

- NSAID use within 6 
weeks or corticosteroid 
injections within 6 
months  

- Severe systemic disease 
- A BMI >30 or <18 
- Smoking or alcohol 

abuse 
- Contraindications for 

ibuprofen treatment 
- Use of medication that 

would interfere with 
the response to 
ibuprofen. 
 

 Type of AT: 
Midportion AT 

Control:  
Placebo tablets three 
times/day for 1 
week.  
 

NR, most likely 
no loss to 
follow-up 

 
Secondary 
outcomes: 

- VISA-A score 
- Ibuprofen content 

in the blood 
- VAS tendon pain 

at rest  
- VAS tendon pain 

during activity  
- Ultrasonographic 

tendon thickness 
- Colour Doppler 

treatment 
groups. VISA-A 
score was 59 
(SD 20) at 1 
week for the 
intervention 
group, 
compared to 65 
(SD 20) for the 
control group.  
 
Adverse effects:  
Not reported 
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 Number of participants: 
26 (13/13) 

 Active participants: NR 
 Mean age: 54 years (SD 

11) 
 Male subjects: 62% 

Herrington
, 2007 34 

Setting:  
Public health 
service 
outpatients in 
the United 
Kingdom 
 
Source of 
Funding:  
No funding 
received 

Inclusion criteria: 

- Aged 20–55 
- Duration symptoms >3 

months 
- Diagnosis of non-

insertional 
tendinopathy  

- Complained of local 
Achilles pain, stiffness 
or functional 
impairment on activity 

- Negative squeeze test 
 

Exclusion criteria: 

- Rheumatic conditions 
- Circulatory disorders 
- Diabetes 
- History of fracture to 

foot or ankle 
- Past surgery to Achilles 
- History of Achilles 

tears or rupture 
- Undergoing any other 

treatment for their 
Achilles 

Intervention: 
Eccentric exercises 
were performed 
twice daily for 12 
weeks. Deep friction 
massage, ultrasound 
over the most 
painful area of the 
Achilles tendon for 
6 weeks by a 
physiotherapist. A 
stretching program 
was advised for 12 
weeks.  
 
Control:  
Deep friction 
massage, ultrasound 
over the most 
painful area of the 
Achilles tendon for 
6 weeks by a 
physiotherapist. A 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
0/25 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 
- None 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared the 
control group at 
12 weeks. 
VISA-A score 
in the 
intervention 
group was 98 
(SD 2) at 12 
weeks, 
compared to 81 
(SD 1) for the 
control group 
(p=0.01).  
 
Adverse effects:  
Not reported 

None 
investigated 
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 Type of AT: 
Midportion AT 

 Number of participants: 
25 (13/12) 

 Active participants: NR 
 Mean age: 37 years (SD 

8) 
 Male subjects: NR 

stretching program 
was advised for 12 
weeks.  
 
 
 
 

Hutchison, 
2013 23 

Setting:  
NR 
 
Source of 
Funding:  
Commercial 
funding6 

Inclusion criteria: 

- ≥ 3-month history of 
pain 

- Tenderness in the 
Achilles tendon 2-6 cm 
above the insertion  

- Hypoechogenic area 
within the tendon on 
ultrasound examination 
and/or an increase in 
the thickness by > 50% 
compared with the 
asymptomatic side 
(when there were 
unilateral changes) 

 
Exclusion criteria: 

- Light sensitivity 
- Fitzpatrick‘s skin type 

V/VI 
- Calcification in the 

tendon 

Intervention: 
Intense pulsed light 
(IPL) weekly 
treatments for a 
period of 3 weeks.  
 
Control:  
Placebo intense 
pulsed light weekly 
treatments for a 
period of 3 weeks.  
 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
4/46; 1 in the 
intervention 
group (failed to 
attend) and 3 in 
the control 
group (2 failed 
to attend and 
one sustained a 
fracture of the 
ankle) 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 
- VAS pain (best, 

average and worst 
over previous 
week)  

- Lower Extremity 
Functional Scale 
(LEFS)  

- Ultrasound 
anteroposterior 
thickness and 
neovessels with 
Ohberg score 

VISA-A score: 
There was no 
significant 
difference at 
any time point 
between both 
treatment 
groups. VISA-A 
score was 57.1 
(SD 24.5) at 12 
weeks for the 
intervention 
group, 
compared to 
50.5 (SD 27.0) 
for the control 
group.  
 
Adverse effects:  
Reported that 

None 
investigated 
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- Rheumatoid arthritis 
- Autoimmune disorders 
- Other conditions that 

could cause pain in heel 
pain posteriorly 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
47 (23/24) 

 Active participants: NR 
 Mean age: 48 years (SD 

8) 
 Male subjects: 64% 

there were no 
adverse events 

Krogh, 
2016 74 

Setting:  
Public hospital 
in Denmark 
 
Source of 
Funding: 
Commercial 
and non-
commercial 
funding7 

Inclusion criteria: 

- Achilles tendinopathy 
symptoms for > 6 
months 

- Clinical diagnosis of a 
painful and thickened 
tendon in relation to 
activity and on 
palpation (2-7 cm 
proximal to insertion 
on calcaneus) 

 
Exclusion criteria: 

- Age < 18 years 
- Glucocorticoid 

injection within the last 
6 months 

Intervention: 
Ultrasound guided 
intratendinous PRP 
injection once at 
baseline. 
Additionally, 
eccentric exercises, 
stretching exercises, 
and coordination 
exercises were 
performed (duration 
and frequency not 
reported). 
 
 
Control:  

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
16/24 at 52 
weeks; 10/12 in 
PRP group and 
6/12 in saline 
withdrew after 3 
months due to 
"unsatisfactory 
effects". 0/24 at 
3 months. 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- VAS pain at rest 
- VAS pain when 

walking  
- VAS pain on 

palpation (NRS 1-
4) 

- Changes in colour 
Doppler activity 

- Tendon thickness 
- Adverse events 

VISA-A score: 
There was no 
significant 
difference at 3 
months 
between both 
treatment 
groups. VISA-A 
score was 35.1 
(SD NR) at 12 
weeks for the 
intervention 
group, 
compared to 
41.9 (SD NR) 
for the control 

None 
investigated 
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- Previous Achilles 
tendon surgery 

- Known inflammatory 
diseases (e.g. 
rheumatoid arthritis, 
psoriatic arthritis, 
inflammatory bowel 
disease) 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
24 (12/12) 

 Active participants: NR 
 Mean age: 49 years (SD 

9) 
 Male subjects: 54% 

Ultrasound guided 
intratendinous saline 
(placebo) injection 
once at baseline. 
Additionally, 
eccentric exercises, 
stretching exercises, 
and coordination 
exercises were 
performed (duration 
and frequency not 
reported). 
 

group. 
Conclusions are 
limited to 12 
weeks after the 
treatment due 
to a large 
dropout rate. 
 
Adverse effects:  
1/12 (8.3%) in 
the intervention 
group, none in 
the control 
group: 1 patient 
from the PRP 
group contacted 
the department 
within 5 weeks 
after the initial 
treatment 
because of 
concern about 
the level of 
increasing pain 
(the thickness 
of the Achilles 
tendon had 
increased from 
7.9 to 9.2 mm). 
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No events 
leading to 
hospitalisation 
in any of the 
groups. 

Lynen, 
2017 33 

Setting:  
Ambulatory 
care in two 
hospitals in 
Germany and 
Belgium 
 
Source of 
Funding: 
Commercial 
funding8 

Inclusion criteria: 

- Aged 18-75 years 
- Painful Achilles 

midportion 
tendinopathy for 6 
weeks 

- A pain intensity score 
of at least 40mm on the 
visual analogue scale 
(VAS) 

 
Exclusion criteria: 

- Severe intercurrent 
illnesses (e.g., 
uncontrolled diabetes 
mellitus, peripheral 
neuropathy) 

- Contraindications for 
the test products (e.g., 
hypersensitivity, recent 
surgery, local 
osteomyelitis) 

- Concomitant diseases 
(e.g., insertional 
Achilles tendinopathy) 

- Other conditions that 

Intervention: 
Two ultrasound 
guided 
peritendinous 
hyaluronan 
injections at weekly 
intervals. The 
performance of 
excessive sports or 
physical activities 
were discouraged 
during the study.  
 
Control:  
Three sessions 
extracorporeal 
shock wave therapy 
at weekly intervals. 
The performance of 
excessive sports or 
physical activities 
were discouraged 
during the study. 

Length of 
follow-up: 26 
weeks 
 
Loss to follow-
up: 
4/62; 1 in the 
intervention 
group because 
of several 
deviations in the 
selection criteria 
and 3 in the 
control group 
(withdrawal of 
con-sent before 
treatment end, 
loss to follow-
up, and lack of 
efficacy)  

Primary outcome: 

- VAS percent 
change in pain 

 
Secondary 
outcomes: 

- VISA-A score  
- Intensity of 

clinical parameters 
(redness, warmth, 
thickening, 
tenderness on 
palpation, crepitus 
on motion, 
accumulation of 
tissue fluid) 
evaluated on a 5-
point ordinal scale 
(0, none; 1, slight; 
2, moderate; 3, 
severe; 4,extreme),  

- Patients‘ and 
investigators‘ 
overall impression 
of the treatment 
outcome using a 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared to 
the control 
group at 12 and 
26 weeks 
(p<0.01). The 
VISA-A scores 
in the 
intervention 
group was 73.0 
(SD 24.0) at 12 
weeks, and 75.0 
(SD 22.0) at 26 
weeks. In the 
control group, 
VISA-A score 
was 47.5 (SD 
15.0) at 12 

None 
investigated 
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were incompatible with 
study procedures (e.g., 
concomitant 
medications potentially 
interfering with the 
functional assessments 
in the study) 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
59 (29/30) 

 Active participants: NR 
 Mean age: 45 years (SD 

9) 
 Male subjects: 47% 

7-point ordinal 
scale (1, very 
much improved; 7, 
very much worse) 

- Power Doppler 
ultrasonography to 
evaluate the 
vascularisation 
stage (grades I-V) 

weeks, and 52.0 
(SD 15.0) at 26 
weeks.  
 
Adverse effects:  
3 patients 
(4.8%) in the 
intervention 
group (4 
adverse events) 
and 5 patients 
(8.1%) in the 
control group (6 
adverse events). 
None of these 
were considered 
serious. Eight 
adverse events 
were judged as 
not device or 
procedure 
related, and 
only 2 were 
thought to have 
a causal 
relationship 
with the study 
treatments. One 
participant 
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reported 
transient, 
moderate 
tendon pain 
after HA 
injection on day 
1, and another 
participant 
reported 
transient, 
moderate 
application site 
pain lasting 2 
days after 
ESWT 
treatment. 

Mafi, 2001 
28 

Setting:  An 
Orthopaedic 
Surgery 
department 
and Sports 
Medicine Unit 
in Sweden 
 
Source of 
Funding: NR 

Inclusion criteria: 
- Severe midportion 

Achilles tendon pain 
with diagnosis verified 
by clinical examination 
(painful area) and 
ultrasonography 
(localised widening of 
the tendon and 
hypoechoic areas) 

 
Exclusion criteria: 

- A restricted ankle joint 
motion due to other 

Intervention: 
Eccentric training 
regimen on a daily 
basis for 12 weeks.  
 
Control:  
Concentric training 
regimen on a daily 
basis for 12 weeks. 
 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
0/44 

Primary and 
secondary outcomes 
were not specified: 
- Patient satisfaction 
- VAS score during 

activity (0-100 
points) 

- Return to activity 
level (walking or 
jogging) 

Patient 
satisfaction: 
Patient 
satisfaction was 
significantly 
greater at 12 
weeks in the 
intervention 
group 
compared to 
the control 
group 
(p<0.002). 88% 

None 
investigated 
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injuries or diseases 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
44 (22/22) 

 Active participants: NR 
 Mean age: 48 years (SD 

9) 
 Male subjects: 55% 

of the patients 
in the 
intervention 
group were 
satisfied, 
compared to 
36% in the 
control group.  
 
Adverse effects:  
Not reported 

Munteanu, 
2015 75 

Setting:  
A university 
clinic and a 
radiology 
department of 
a private 
hospital in 
Australia.  
 
Source of 
Funding: 
Commercial 
funding9 

Inclusion criteria: 
- Age 18-55 years 
- Symptoms in the mid-

portion of one or both 
Achilles tendons for 
≥3 months 

- Able to complete 
English VISA-A 

- Scored <80 on the 
VISA-A 

- Regularly used 
footwear that could 
accommodate 
customised foot 
orthoses 

- Willing to not receive 
any physical therapy on 
the involved Achilles 
tendon(s) or trial of 
foot orthoses or 

Intervention: 
Customised foot 
orthoses in 
combination with a 
12-week eccentric 
calf muscle training.  
 
Control:  
Sham foot orthoses 
in combination with 
a 12-week eccentric 
calf muscle training. 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
41/140 at the 
primary 
endpoint (12 
weeks); 18 
patients in the 
intervention 
group (13 unable 
to be contacted, 
2 no time, 2 
unrelated 
medical 
condition, 1 

Primary outcome: 
- VISA-A score  
 
Secondary 
outcomes: 
- Participant 

perception of 
treatment 
effectiveness 
(dichotomised 
from 5-point 
Likert scale) 

- Level of physical 
activity in the 
previous week (7-
day Physical 
Activity Recall 
Questionnaire) 

- Health-related 

VISA-A score: 
There were no 
significant 
differences at 1, 
3, 6, and 12 
months 
between both 
treatment 
groups. VISA-A 
score was 82.1 
(SD 16.3) at 12 
months for the 
intervention 
group, 
compared to 
79.2 (SD 20.0) 
for the control 
group.  

None 
investigated 
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bracing during the 
study period 

 
Exclusion criteria: 
- Previous Achilles 

tendon surgery or 
rupture in the 
symptomatic lower 
limb(s) 

- Previous lower limb 
trauma or osseous 
abnormality that had 
caused structural 
imbalance (e.g. ankle 
fracture) 

- Inflammatory arthritis 
- Metabolic, endocrine, 

or neurological 
disorders 

- Previous breast cancer 
and/or use of 
oestrogen inhibitors 

- Treatment with foot 
orthoses, heel lifts or 
eccentric calf muscle 
exercises within the 
previous 3 months 

- Fluoroquinolone usage 
within the previous 2 
years 

- Injection of local 
anaesthetic, cortisone 

reason not 
provided) and 
23 in the control 
group (18 unable 
to be contacted, 
1 no time, 2 
unrelated 
medical 
condition, 2 
adverse events, 1 
reason not 
provided). 
50/140 at 52 
weeks.  

quality of life 
(eight domains of 
the Short-Form-36 
questionnaire 

- Use of 
cointerventions 
(rescue 
medication, other 
treatments and 
footwear changes)  

- Adverse effects 

 
Adverse effects:  
27/54 (50%) in 
the intervention 
group, 23/55 
(41.8%) in the 
control group 
within 1 month. 
No serious 
adverse events; 
2 participants in 
sham orthosis 
group withdrew 
due to adverse 
events: 1 knee 
pain, 1 lower 
limb stress 
fracture.  
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or other 
pharmaceutical agents 
into the symptomatic 
Achilles tendon(s) or 
surrounding area within 
the previous 3 months 

- Injury or pathology of 
the feet, knees, hips 
and/or back or any 
condition that may 
have interfered with 
participation in the 
study 

 

 Type of AT: 
Midportion AT 

 Number of participants: 
140 (67/73) 

 Active participants: NR 
 Mean age: 44 years (SD 

8) 
 Male subjects: 56% 

Njawaya, 
2017 76 

Setting:  
University 
sports 
medicine clinic 
in Australia 
 
Source of 
Funding: 
Commercial 

Inclusion criteria: 

- Pain and impaired 
function of the 
Achilles tendon 

- Proven calcification or 
spur which was visible 
on ultrasound 

 
Exclusion criteria: 

Intervention: 
Patient-guided radial 
shock wave therapy 
at weekly intervals 
over 3 to 5 weeks 
 
Control:  
Ultrasound-guided 
shock wave therapy 

Length of 
follow-up: 26-52 
weeks 
 
Loss to follow-
up: 
4/31; Reasons 
for lost to 
follow-up not 

Primary outcomes: 

- VISA-A score  
- Pain (VAS) score 
 
Secondary 
outcomes: 

- Shock Wave 
Posttreatment 
Questionnaire 

VISA-A score 
There were no 
significant 
differences at 6, 
12 and 26 
weeks between 
both treatment 
groups. VISA-A 
score was 71.7 

None 
investigated 
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funding10 - Cortisone injection in 
the area of the Achilles 
tendon in the previous 
3 months 

- ≤18 years old 
- Pregnancy 
- Use of anticoagulant 

therapy 
 

 Type of AT: Insertional 
AT 

 Number of participants: 
31 (16/15) 

 Active participants: NR 
 Mean age: 48 years (SD 

13) 
 Male subjects: 48% 

at weekly intervals 
over 3 to 5 weeks 
 
 

provided Analysis 
consisting of 7 
questions asking 
patients to rate 
their impression 
of shock wave 

 

(SD 23.9) at 26 
weeks for the 
intervention 
group, 
compared to 
69.9 (SD 19.6) 
for the control 
group.  
 
Adverse effects:  
Not clearly 
reported. Less 
than a fifth of 
participants 
reported any 
pain or side 
effects of 
treatment. 
None of the 
side effects 
were serious—
they included 
pain, minor skin 
damage (rash or 
bleeding), and 
tingling. No one 
required surgery 
or injectable 
medications. 
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Pearson, 
2012 27 

Setting:  
Private sports 
medicine clinic 
in New 
Zealand 
 
Source of 
Funding: 
Commercial 
funding11 

Inclusion criteria: 

- Diagnosis of mid-
portion Achilles 
tendinopathy (activity-
related pain of gradual 
or semiacute onset, 
postinactivity stiffness, 
and tenderness, 
thickening, and 
nodularity localised to 
the midtendon) 

- Duration of symptoms 
of ≥3 months 

 
Exclusion criteria: 

- Diagnostic uncertainty 
or concurrent presence 
of insertional pathology 

- Anticoagulant therapy 
- Systemic disease that 

may contribute to 
pathology 

- Being an elite-level 
sportsperson  

- Having received any 
injection therapy for 
the tendon within the 
last 3 months. 
 

 Type of AT: 
Midportion AT 

 Number of participants: 

Intervention: 
A single 
peritendinous 
autologous blood 
injection at baseline 
in combination with 
twice daily eccentric-
loading exercises for 
12 weeks. 
 
Control:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks. 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
12/40 tendons; 
6 in the 
intervention 
group (2 
withdrew from 
the study, 3 did 
not recover 
questionnaire, 
and 1 did not 
receive 
treatment) and 6 
in the control 
group (2 
withdrew from 
the study, 3 did 
not recover 
questionnaire, 
and 1 did not 
receive 
treatment) 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Ratings of 
perceived 
discomfort during 
the injection 

- Ratings of 
perceived 
discomfort over 
the 48 hours after 
injection 

VISA-A score: 
There were no 
significant 
differences at 6 
and 12 weeks 
between both 
treatment 
groups. VISA-A 
score was 67.1 
(SD 21.7) at 12 
weeks for the 
intervention 
group, 
compared to 
58.9 (SD 20.9) 
for the control 
group.  
 
Adverse effects:  
There were no 
infections and 
no tendon 
ruptures. 

The degree of 
neovascularisatio
n did not 
influence the 
magnitude of the 
effect of 
treatment on the 
change in VISA-
A score. 
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24 (11/13) 
 Active participants: NR 
 Mean age: 50 years (SD 

8) 
 Male subjects: 38% 

Rompe, 
2007 11 

Setting:  
Primary care 
setting in 
Germany 
 
Source of 
Funding: NR 

Inclusion criteria: 

- Diagnosis of unilateral 
chronic midportion 
Achilles tendinopathy 
for ≥6 months  

- Failure of nonoperative 
management 

- A ―wash-out‖ period of 
12 weeks for any 
nonoperative therapy  

- Failure of nonoperative 
treatment (at least one 
injection of a local 
anaesthetic/corticoster
oid, anti-inflammatory 
medication, 
physiotherapy and/or 
use of orthotics/heel 
lift) 

- Age 18-70 years  
- Ability to complete 

questionnaires and 
provide informed 
consent  
 

Exclusion criteria: 

- Peritendinous 

Intervention: 
Three treatments of 
radial low-energy 
shock wave therapy 
at weekly intervals. 
It was encouraged 
to avoid pain-
provoking activities.  
 
Control group 1:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks. It was 
encouraged to avoid 
pain-provoking 
activities. 
 
Control group 2: 
Wait and see 
treatment. Training 
modifications, 
implementation of 
stretching exercises, 

Length of 
follow-up: 16 
weeks 
 
Loss to follow-
up: 
5/75; 1 in the 
intervention 
group (unwilling 
to come), 2 in 
control group 1 
(1 unwilling to 
come, 1 
discontinued 
intervention), 
and 2 in control 
group 2 (1 
unwilling to 
come, 1 
discontinued 
intervention). 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- General outcome 
(6-point Likert 
scale) 

- Pain assessment 
(of their main 
complaint, during 
the day, and 
inconvenience) 

- Maximum 
anteroposterior 
diameter of the 
tendon 

- Pathologic 
changes in the 
tendon  

- Use of analgesics 
- All consultations 

with primary-care 
physicians, 
physiotherapists, 
and other health-

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group and 
control group 1 
(eccentric 
loading) 
compared to 
control group 2 
(wait and see 
policy) at 16 
weeks follow-up 
(p<0.001). The 
VISA-A scores 
in the 
intervention 
group was 70.4 
(SD 16.3) at 16 
weeks, 75.6 (SD 
18.7) in control 
group 1 

 None 
investigated 
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injections of a local 
anaesthetic and/or 
corticosteroid within 
the last 4 weeks 

- Other conditions that 
could significantly 
contribute to posterior 
ankle pain 
(osteoarthrosis, 
inflammatory arthritis, 
radiculopathy, systemic 
neurologic conditions, 
etc).  

- Congenital or acquired 
deformities of the knee 
and ankle 

- Prior surgery to the 
ankle or the Achilles 
tendon 

- Prior Achilles tendon 
rupture or dislocations 
or fractures in the area 

 

 Type of AT: 
Midportion AT 

 Number of participants: 
75 (25/25/25) 

 Active participants: 
31% 

 Mean age: 49 years (SD 
11) 

 Male subjects: 39% 

and ergonomic 
advice were 
discussed with the 
patient by an 
orthopaedic 
surgeon. It was 
encouraged to avoid 
pain-provoking 
activities. 

care providers (eccentric 
loading), and 
55.0 (SD 12.9) 
om control 
group 2 (wait 
and see policy).  
 
Adverse effects:  
There were no 
serious 
complications. 
In all patients, 
transient 
reddening of 
the skin 
occurred after 
low-energy 
SWT, but no 
bruising was 
seen. No 
device-related 
complications 
occurred. 
Patients 
reported ache in 
the calf after 
eccentric 
loading, but 
none had to 
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interrupt the 
eccentric load 
training regimen 
because of this. 
There were no 
drug-related 
complications 
in group 3. 
During the 
study period, no 
patient 
sustained a 
rupture of the 
Achilles tendon. 

Rompe, 
2008 38 

Setting:  
Primary care 
setting in 
Germany 
 
Source of 
Funding: No 
funding 
received 

Inclusion criteria: 

- Age 18-70 years  
- Ability to complete 

questionnaires and 
provide informed 
consent  

- Symptoms for ≥6 
months  

- Failure of nonoperative 
treatment (at least one 
injection of a local 
anaesthetic/corticoster
oid, anti-inflammatory 
medication, 
physiotherapy and/or 
use of orthotics/heel 

Intervention: 
Three treatments of 
radial low-energy 
shock wave therapy 
at weekly intervals. 
It was encouraged 
to await further 
spontaneous 
improvement.  
 
Control:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks. 

Length of 
follow-up: 16 
weeks 
 
Loss to follow-
up: 
5/50; 2 in the 
intervention 
group (persisting 
pain) and 3 in 
the control 
group (1 refused 
to attend but 
still had pain as 
reported on the 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 
- General outcome 

(6-point Likert 
scale) 

- Patients defined 
success rate  

- VAS pain during 
the day 

- Pain threshold 
(algometer) 

- VAS tenderness at 
3 kg 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared to 
the control 
group at 16 
weeks follow-up 
(p=0.005). The 
VISA-A scores 
in the 
intervention 

None 
investigated 
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lift) 
- Clinical diagnosis 

insertional Achilles 
tendinopathy 

 
Exclusion criteria: 

- Extensive tendinopathy 
or paratendinopathy 
(determined using the 
Williams arc sign test 
and the Royal London 
Hospital test) 

- Ultrasonographic 
changes of the 
midportion of the 
tendon 

- Retrocalcaneal bursitis  
- Haglund deformity 

with a Fowler-Philip 
angle of >75°on plain 
radiographs 
 

 Type of AT: Insertional 
AT 

 Number of participants: 
50 (25/25) 

 Active participants: 
58% 

 Mean age: 40 years (SD 
11) 

 Male subjects: 40% 

telephone, 2 
patients refused 
to attend but 
they reported by 
telephone that 
they were pain-
free) 

- Use of analgesics 
- All consultations 

with primary-care 
physicians, 
physiotherapists, 
and other health-
care providers 

group was 79.4 
(SD 10.4) at 16 
weeks, 
compared to 
63.4 (SD 12.0) 
in the control 
group.  
 
Adverse effects:  
There were no 
serious 
complications. 
In all patients, 
transient 
reddening of 
the skin 
occurred after 
low-energy 
shock wave 
treatment, but 
there was no 
bruising. No 
device-related 
complications 
occurred. The 
patients 
reported aching 
in the calf after 
eccentric 
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loading. 
Rompe, 
2009 24 

Setting:  
Primary care 
setting in 
Germany 
 
Source of 
Funding: NR 

Inclusion criteria: 
- Diagnosis of unilateral 

chronic midportion 
Achilles tendinopathy 
for ≥6 months  

- Failure of nonoperative 
management 

- Failure of nonoperative 
treatment (at least one 
injection of a local 
anaesthetic/corticoster
oid, anti-inflammatory 
medication, 
physiotherapy and/or 
use of orthotics/heel 
lift) 

- Age 18-70 years  
- Ability to complete 

questionnaires and 
provide informed 
consent  

 
Exclusion criteria: 
- Professional athletes 
- Peritendinous 

injections of a local 
anaesthetic and/or 
corticosteroid within 
the last 4 weeks 

- Other conditions that 
could significantly 

Intervention: 
Three treatments of 
radial low-energy 
shock wave therapy 
at weekly intervals 
combined with 
eccentric-loading 
exercises twice daily 
for 12 weeks. It was 
encouraged to avoid 
pain-provoking 
activities.  
 
Control:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks. It was 
encouraged to avoid 
pain-provoking 
activities. 
 

Length of 
follow-up: 16 
weeks 
 
Loss to follow-
up: 
7/68; 4 in the 
intervention 
group (3 
unwilling to 
attend, 1 
discontinued 
intervention) 
and 3 in the 
control group (2 
unwilling to 
attend, 1 
discontinued 
intervention) 

Primary outcome: 
- VISA-A score  
 
Secondary 
outcomes: 
- General outcome 

(6-point Likert 
scale) 

- Pain assessment 
(of their main 
complaint, during 
the day, and 
inconvenience) 

- Use of analgesics 
- All consultations 

with primary-care 
physicians, 
physiotherapists, 
and other health-
care providers 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared to 
the control 
group at 16 
weeks follow-up 
(p=0.0016). The 
VISA-A scores 
in the 
intervention 
group was 86.5 
(SD 16.0) at 16 
weeks, 
compared to 
73.0 (SD 19.0) 
in the control 
group. 
 
Adverse effects:  
There were no 
serious 
complications. 
In all patients, 

None 
investigated 
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contribute to posterior 
ankle pain 
(osteoarthrosis, 
inflammatory arthritis, 
radiculopathy, systemic 
neurologic conditions, 
etc).  

- Congenital or acquired 
deformities of the knee 
and ankle 

- Prior surgery to the 
ankle or the Achilles 
tendon 

- Prior Achilles tendon 
rupture or dislocations 
or fractures in the area 

 

 Type of AT: 
Midportion AT 

 Number of participants: 
68 (34/34) 

 Active participants: 
31% 

 Mean age: 50 years (SD 
10) 

 Male subjects: 44% 

transient 
reddening of 
the skin 
occurred after 
low-energy 
SWT, but no 
bruising. No 
device-related 
complications 
occurred. 
Patients 
reported ache in 
the calf after 
eccentric 
loading, but 
none had to 
interrupt the 
eccentric load 
training regimen 
because of this. 
During the 
study period, no 
patient 
sustained a 
rupture of the 
Achilles tendon. 

Roos, 2004 
25 

Setting: NR 
 
Source of 

Inclusion criteria: 
- Aged 20–60 years  
- Patients seeking 

Intervention: 
An anterior night 
splint worn every 

Length of 
follow-up: 52 
weeks 

Primary outcome: 
- Foot and ankle 

outcome score 

Return to 
sports  at pre-
injury level: 

None 
investigated 
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Funding: Non-
commercial 
funding12 

medical care within 
primary care in 
Helsingborg, Sweden 

- Insidious onset of 
Achilles tendinopathy  

- The activity level prior 
to the current problems 
should be at least 
equivalent to heavy 
household work, heavy 
yard work and walking 
on even ground 

- At least moderate 
pain/problems when 
performing physical 
activities 

- Duration of symptoms 
≥4 weeks 
 

Exclusion criteria: 
- Insertional Achilles 

tendinopathy 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
47 (15/13/16) 

 Active participants: 
59% 

 Mean age: 46 years (SD 
not provided) 

night for 12 weeks 
in combination with 
twice daily eccentric-
loading exercises for 
12 weeks.  
 
Control group 1:  
An anterior night 
splint worn every 
night for 12 weeks.  
 
Control group 2: 
Twice daily 
eccentric-loading 
exercises for 12 
weeks. 

 
Loss to follow-
up: 
12/47; At 52 
weeks 3 in the 
intervention 
group (2 did not 
return 
questionnaire 
and 1 had a 
lumbar hernia), 
3 in control 
group 1 (1 did 
not return 
questionnaire, 2 
wanted to try 
other treatment 
as they were not 
able to sleep), 
and 3 in control 
group 2 (2 did 
not return 
questionnaire, 1 
could not be 
reached) 

 
Secondary 
outcomes: 

- Return to sports  
at pre-injury level 

- Difficulty during 
sporting activities 

- Compliance  
- Side effects 

At 12 weeks, 
3/8 patients in 
the intervention 
group returned 
to the same 
activity level, 
1/10 in control 
group 1, and 
5/8 in control 
group 2. No 
statistical tests 
were 
performed.  
 
Adverse effects:  
33% of patients 
reported 
muscle 
soreness after 
eccentric 
exercises; 4 
patients had 
pressure-related 
problems from 
the night splint; 
2 patients had 
sleep problems 
from the night 
splint. 
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 Male subjects: 48%  
Silbernagel, 
2001 32 

Setting: NR 
 
Source of 
Funding: NR 

Inclusion criteria: 
- Age of ≥18 years 
- Chronic pain from the 

Achilles tendon 
(proximal achillodynia) 

- Duration of pain ≥3 
months 
 

Exclusion criteria: 

- Surgery of the involved 
foot 

- History of rheumatoid 
arthritis, diabetes, or 
any other illness that 
was thought to 
interfere with the study 

- Participating in any 
other treatment 
program for the 
Achilles tendon 
disorder 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
49 (27/22) 

 Active participants: 
100% 

 Mean age: 44 years (SD 
12) 

Intervention: 
Gradually 
progressive calf 
muscle exercise 
program combined 
with stretching 
exercises 1-3 times 
per day for 12 
weeks.   
 
Control:  
Isotonic calf muscle 
exercise training 
program combined 
with stretching 
exercises 3 times per 
day for 12 weeks. 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
9/49; 3 in the 
intervention 
group (stopped 
at their own 
request within 
two weeks of 
the start of the 
study) and 6 in 
the control 
group (2 decided 
to have surgery 
after 6 weeks, 1 
patient 
underwent 
surgery for 
bursitis, 1 was 
not able to 
attend the 
evaluation and 2 
withdrew 
without 
specifying the 

Primary and 
secondary outcomes 
were not specified: 
- Return to physical 

activity 
- Questionnaire (13 

questions, 
separately 
analysed) 

- Success of the 
treatment 

- Level of recovery 
- Ankle dorsiflexion 
- Ankle 

plantarflexion 
- Pain during rest 

(VAS) 
- Pain during 

palpation (VAS) 
- Jumping test 
- Toe raise test 

Return to 
physical activity: 
There was no 
significant 
difference in the 
percentage of 
patients that 
returned to the 
same activity 
level as before 
their problems. 
In the 
intervention 
group 11/20 
patients 
returned to the 
same activity 
level, compared 
to 6/17 in the 
control group 
(p-value not 
presented).  
 
Adverse effects:  
Not reported 

None 
investigated 
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 Male subjects: 78% reason) 
Silbernagel, 
2007 16 

Setting:  
Physical 
therapy clinic 
in Göteborg, 
Sweden with 
the 
performance of 
a home-bases 
exercise 
program 
 
Source of 
Funding: Non-
commercial 
funding13 

Inclusion criteria: 
- Aged 20-60 years  
- Achilles tendinopathy 

with a duration of pain 
for ≥2 months 

 
Exclusion criteria: 

- Injury to the foot, 
knee, hip, or back 

- A history of 
rheumatoid arthritis or 
any other illness or 
injury thought to 
interfere with the 
participation in the 
study 

- Insertional 
tendinopathy 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
42 (21/21) 

 Active participants: NR 
 Mean age: 46 years (SD 

8) 
 Male subjects: 53% 

Intervention: 
Continued Achilles 
tendon-loading 
activity for the first 
6 weeks of 
rehabilitation using a 
pain monitoring 
scale (VAS max. 
5/10). Both groups 
performed a 
progressive Achilles 
tendon-loading 
strengthening 
program once daily 
for 12 weeks to 6 
months.  
 
Control:  
Achilles tendon-
loading activity for 
the first 6 weeks of 
rehabilitation was 
discouraged. Both 
groups performed a 
progressive Achilles 
tendon-loading 
strengthening 
program once daily 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
4/42; 2 
participants in 
the intervention 
group (1 not 
able to attend 
any of the 
evaluations and 
1 had pain in the 
ankle and knee 
that hindered 
participation) 
and 2 
participants in 
the control 
group (1 because 
of self-reported 
noncompliance 
and one because 
of illness that 
did not allow 
him to start the 
treatment) 

Primary outcome: 
- VISA-A score  
 
Secondary 
outcomes: 
- Pain level (VAS) 

during tendon-
loading activity 
(hopping, 
countermovement 
jump, a drop CMJ) 

- Strength tests 
(concentric toe 
raise and an 
eccentric-
concentric toe 
raise) 

- Endurance test 
(standing toe raise 
test with 10% of 
the body weight 
added with a 
weight belt 

- Tendon injury on 
ultrasound 

VISA-A score: 
There were no 
significant 
differences at 6, 
12, 26, and 52 
weeks between 
both treatment 
groups. VISA-A 
score was 85 
(SD 12.7) at 52 
weeks for the 
intervention 
group, 
compared to 91 
(SD 8.2) for the 
control group.  
 
Adverse effects:  
Not reported 
 

Baseline VISA-A 
score did 
influence the 
magnitude of the 
effect of 
treatment on the 
change in VISA-
A score. 
Duration of 
symptoms did 
not influence the 
magnitude of the 
effect of 
treatment on the 
change in VISA-
A score. 
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for 12 weeks to 6 
months.  

Stevens, 
2014 29 

Setting:  
Eight clinical 
sites (2 district 
hospitals and 6 
general 
practitioner 
practices) in 
the United 
Kingdom 
 
Source of 
Funding: NR 

Inclusion criteria: 

- Aged ≥18 years  
- Symptoms lasting ≥3 

months 
- Midportion Achilles 

tenderness (2-7 cm 
proximal to insertion) 
on palpation during or 
after activity 

 
Exclusion criteria: 

- Tendon insertion pain 
- Fracture of the affected 

lower limb ≤12 months 
- Presence of bursitis, 

rheumatoid arthritis, 
diabetes, or other 
systemic disorders 

- Previous surgical 
intervention (≤12 
months) or steroid 
injection (in the last 
month) near the 
Achilles tendon 

- Previous experience 
with eccentric-loading 
exercises 

- Sudden onset of 
symptoms suggesting 

Intervention: 
Twice daily 
eccentric-loading 
exercises for 12 
weeks with a 
number of 
repetitions per day 
that was tolerable 
(up to 180). It was 
encouraged to avoid 
pain-provoking 
activities. 
 
Control:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks with a fixed 
number of 
repetitions per day 
(180). It was 
encouraged to avoid 
pain-provoking 
activities. 
 

Length of 
follow-up: 6 
weeks 
 
Loss to follow-
up: 
6/28; 2 in the 
intervention 
group and 4 in 
the control 
group. Reasons 
for lost to 
follow-up not 
provided. 

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Patient satisfaction 
- VAS pain (not 

further defined) 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared to 
the control 
group at 3 
weeks follow-up 
(p=0.004). The 
VISA-A score 
in the 
intervention 
group was 56.2 
(SD 19.7) at 3 
weeks, 
compared to 
41.0 (SD 13.0) 
in the control 
group. Baseline 
VISA-A scores 
were 47.1 (SD 
15.6) for the 
intervention 
group, and 49.6 

None 
investigated 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
89 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

partial rupture 
- Any congenital 

deformity affecting the 
lower limb 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
28 (13/15) 

 Active participants: 
46% 

 Mean age: 49 years (SD 
11) 

 Male subjects: 39% 

(SD 10.2) for 
the control 
group 
(indicating 
worsening of 
symptoms in 
the control 
group).There 
was no 
significant 
difference at 6 
weeks between 
both treatment 
groups. VISA-A 
score was 62.5 
(SD 12.8) at 6 
weeks for the 
intervention 
group, 
compared to 
58.7 (SD 13.0) 
for the control 
group.  
 
Patient 
satisfaction: 
There was no 
significant 
difference at 6 
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weeks between 
both treatment 
groups. Patient 
satisfaction was 
excellent/good 
69% in the 
intervention 
group, and 47% 
in the control 
group. 
 
Adverse effects:  
Not reported 

Tumilty, 
2012 77 

Setting: 
Primary care 
clinic (not 
specifically 
stated where 
this clinic is 
located) 
 
Source of 
Funding: Non-
commercial 
funding14 

Inclusion criteria: 
- Aged 18-65 
- A diagnosis of 

midportion Achilles 
tendinopathy 

- No treatment within 
the last 3 months 

 
Exclusion criteria: 
- Contraindications to 

low level laser therapy 
- Comorbid 

musculoskeletal or 
serious conditions that 
may have confounded 
treatment 

- Nonsteroidal anti-

Intervention: 
Laser therapy (100 
mW/cm2 infrared 
probe) 3 times per 
week for 4 weeks. 
Laser therapy was 
combined with 
twice daily eccentric-
loading exercises for 
12 weeks. 
 
Control:  
Placebo laser 
therapy 3 times per 
week for 4 weeks. 
Placebo laser 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
7/40; 3 in the 
intervention 
group and 4 in 
the control 
group. In 3 
participants the 
reason for 
withdrawal were 
not ascertained, 
2 shift work, 1 

Primary outcome: 
- VISA-A score  
 
Secondary 
outcomes: 

- Average pain 
(VAS) of 3 scores 
(pain now, best 
pain in the last 24 
hours, and worst 
pain in the last 24 
hours) 

- Compliance to the 
exercises 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
control group 
compared to 
the intervention 
group at 4 
weeks follow-up 
(p=0.016). The 
VISA-A score 
in the control 
group was 82.8 
(SD 8.3) at 4 
weeks, 

None 
investigated 
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inflammatory drug use 
- Steroid injections or 

surgery for the 
condition 

- Insertional 
tendinopathy or 
bursitis 

- Neurologic signs 
- Adverse neural tension 

affecting the sciatic or 
sural nerve 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
40 (20/20) 

 Active participants: NR 
 Mean age: 46 years (SD 

8) 
 Male subjects: 45% 

therapy was 
combined with 
twice daily eccentric-
loading exercises for 
12 weeks. 

had travel 
constraints, and 
1 could not be 
contacted (not 
mentioned to 
which group 
they belonged).  

compared to 
71.9 (SD 13.5) 
in the 
intervention 
group. There 
were no 
significant 
differences at 
12 or 52 weeks 
between both 
treatment 
groups. VISA-A 
score was 83.0 
(SD 14.5) at 52 
weeks for the 
intervention 
group, 
compared to 
90.9 (SD 10.1) 
for the control 
group.  
 
Adverse effects:  
No reports of 
any adverse 
reactions from 
either the low-
level laser 
therapy or the 
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exercise 
program 

Tumilty, 
2016 78 

Setting: 
University 
Physical 
Therapy Clinic 
in New 
Zealand 
 
Source of 
Funding: Non-
commercial 
funding15 

Inclusion criteria: 

- Aged 18-65 
- A diagnosis of 

midportion Achilles 
tendinopathy 

- Symptoms for ≥3 
months 

- No treatment within 
the last 3 months 

- VISA-A score <80 
 

Exclusion criteria: 

- Contraindications to 
low level laser therapy 

- Comorbid 
musculoskeletal or 
serious conditions that 
may have confounded 
treatment 

- Nonsteroidal anti-
inflammatory drug use 

- Steroid injections or 
surgery for the 
condition 

- Insertional 
tendinopathy or 
bursitis 

- Neurologic signs 
- Adverse neural tension 

Intervention group 
1: 
Laser therapy (150 J 
for each part of the 
tendon) 2 times per 
week for 4 weeks. 
Laser therapy was 
combined with 
twice daily eccentric-
loading exercises for 
12 weeks. 
 
Intervention group 
2: 
Laser therapy (150 J 
for each part of the 
tendon) 2 times per 
week for 4 weeks. 
Laser therapy was 
combined with 
twice weekly 
eccentric-loading 
exercises for 12 
weeks. 
 
Control group 1:  
Placebo laser 

Length of 
follow-up: 12 
weeks 
 
Loss to follow-
up: 
16/80; 4 in 
intervention 
group 1(1 did 
not start, 3 had 
no time), 4 in 
intervention 
group 2(2 had 
an unrelated 
injury, 2 had 
muscle 
soreness), 7 in 
control group 1 
(1 did not start, 
3 had no time, 
and 2 had 
muscle 
soreness), and 1 
in control group 
2 (1 unrelated 
injury).  

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Numeric Pain 
Rating Scale 
(NPRS)  

- Ultrasonographic 
tendon thickness 

 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in 
intervention 
group 2 
compared to 
the other 3 
groups at 12 
weeks follow-up 
(p<0.01). There 
were no 
significant 
differences 
between the 
other 3 groups. 
The VISA-A 
score in 
intervention 
group 2 was 
99.0 (95% CI 
94.4-103.5) at 
12 weeks, 
compared to 
88.6 (95% CI 
83.9-93.3) in 

None 
investigated 
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affecting the sciatic or 
sural nerve 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
80 (20/20/20/20) 

 Active participants: NR 
 Mean age: 47 years (SD 

10) 
 Male subjects: 41% 

therapy 2 times per 
week for 4 weeks. 
Placebo laser 
therapy was 
combined with 
twice daily eccentric-
loading exercises for 
12 weeks. 
 
Control group 2:  
Placebo laser 
therapy 2 times per 
week for 4 weeks. 
Placebo laser 
therapy was 
combined with 
twice weekly 
eccentric-loading 
exercises for 12 
weeks. 

intervention 
group 1, 80.4 
(95% CI 75.2-
85.7) in control 
group 1, and 
87.6 (95% CI 
83.5-91.7) in 
control group 2.  
 
Adverse effects:  
6 participants 
complained of 
delayed onset 
muscle soreness 
(DOMS) within 
the first week of 
starting 
treatment, three 
of these 
withdrew from 
the study; 
otherwise, no 
other adverse 
reactions were 
reported. 

Usuelli, 
2017 79 

Setting: Foot 
and Ankle Unit 
of an 
orthopaedic 

Inclusion criteria: 

- Unilateral or bilateral 
chronic Achilles 
tendinopathy 

Intervention: 
Ultrasound-guided 
stromal vascular 
fraction (SVF, 

Length of 
follow-up: 26 
weeks 
 

Primary and 
secondary outcomes 
were not specified: 

- VISA-A score  

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 

None 
investigated 
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department in 
Italy 
 
Source of 
Funding: NR 

- Tendinopathy 
recalcitrant to non-
surgical treatments, 
including non-steroidal 
anti-inflammatory 
drugs, eccentric loading 
exercises, stretching 
and biophysical therapy 

- Symptoms for ≥3 
months  

- Aged 18- 55  
- Pain (VAS) at the first 

visit >5 
 

Exclusion criteria: 

- Clinical suspicion of 
other musculoskeletal 
lesions of the Achilles 
tendon (insertional 
disorders, tendon 
rupture or tears) 

- Platelet count in whole 
blood <150×103/µl 

- Inflammatory disease 
or other conditions 
that affected the joints  

- Immuno-mediated 
pathology  

- Any conditions that 
could increase the 
interventional risk  

- Use of tendon-

derived from 
abdominal 
subcutaneous tissue) 
intratendinous 
injections once at 
baseline. If pain 
persisted, the 
injection procedure 
was repeated after 2 
months. No specific 
physical therapy was 
prescribed after the 
treatment.  
 
Control:  
Ultrasound-guided 
intratendinous 
platelet-rich plasma 
(PRP)-injection 
once at baseline. If 
pain persisted, the 
injection procedure 
was repeated after 2 
months. No specific 
physical therapy was 
prescribed after the 
treatment. 

Loss to follow-
up: 
0/44 

- Level of pain 
using the 0–10 
Visual Analog 
Scale (VAS)  

- American 
Orthopaedic Foot 
and Ankle Society 
(AOFAS) Ankle-
Hindfoot Score  

- Short Form 
Health Survey 
(SF-36) 

- Maximum Achilles 
tendon diameter 
on MRI as 
parameter for the 
lesion size 

greater in the 
intervention 
group 
compared to 
the control 
group at 15 and 
30 days follow-
up (p<0.05). At 
30 days, the 
VISA-A score 
was 59.1 (SD 
19.8) in the 
intervention 
group, 
compared to 
47.5 (SD 15.9) 
in the control 
group. At all 
other time 
points (30, 60, 
120, and 120 
days), there 
were no 
significant 
differences 
between the 2 
groups. The 
VISA-A score 
at the final end 
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detrimental drugs (i.e. 
fluoroquinolones)  

- Patients who received 
any previous injective 
treatment of the target 
Achilles tendon  

- Pregnancy or breast-
feeding 
 

 Type of AT: 
Midportion AT 

 Number of participants: 
44 (21/23) 

 Active participants: NR 
 Mean age: 47 years (SD 

5) 
 Male subjects: 50% 

point was 71.1 
(SD 19.8) in the 
intervention 
group, 
compared to 
70.9 (SD 20.7) 
in the control 
group.  
 
Adverse effects:  
Neither serious 
side effects nor 
adverse events 
were observed 
during the 
follow-up 
period. Five 
patients (25%) 
of the SVF 
groups 
complained for 
hematoma and 
cutaneous 
discomfort at 
the adipose 
tissue harvest 
site for about a 
week after the 
procedure. 
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Yelland, 
2011 26 

Setting: Five 
primary care 
centers in 
Australia 
 
Source of 
Funding: Non-
commercial 
funding16 

Inclusion criteria: 

- Unilateral or bilateral 
mid-portion Achilles 
tendinosis (pain 2-7 cm 
proximal to the 
calcaneal attachment 

- Aged >18 years  
- Activity-related pain 

for at least 6 weeks 
- VISA-A score <80 for 

participants involved in 
sport and <70 for 
those not involved in 
sport 
 

Exclusion criteria: 
- Previous steroid or 

prolotherapy injections 
- Surgery to the affected 

tendon 
- Previous completion of 

>50% of the Achilles 
eccentric loading 
protocol 

- Allergies or medical 
conditions that might 
limit completion of trial 
treatments 

 

 Type of AT: 
Midportion AT 

Intervention group 
1: 
Intratendinous 
prolotherapy 
injection (maximum 
of 20% 
glucose/0.1% 
lignocaine/0.1% 
ropivacaine 
solution) weekly for 
4-12 treatment 
sessions. Patients 
were encouraged to 
gradually increase 
their activity levels.  
 
Intervention group 
2: 
Intratendinous 
prolotherapy 
injection (maximum 
of 20% 
glucose/0.1% 
lignocaine/0.1% 
ropivacaine 
solution) weekly for 
4-12 treatment 
sessions. Twice daily 
eccentric-loading 

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
3/43; 1 in 
intervention 
group 1 and 2 in 
the control 
group. 1 
participant had a 
heart attack, 1 
discontinued 
because of time 
restraints and 1 
sustained an 
unrelated injury 
during the study 
(not reported 
which group 
they belonged 
to).  

Primary outcome: 

- VISA-A score  
 
Secondary 
outcomes: 

- Pain (VAS) 
- Morning stiffness 
- Limitation of 

usual activities 
- Patient global 

impression of 
change scale 

- Achievement of 
two treatment 
goals 

- Direct treatment 
costs from the 
preceding 3 
months (including 
GP visits, 
specialist visits, 
outpatient visits 
with allied health 
professional) 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in 
intervention 
group 2 
compared to 
the control 
group at 6 and 
52 weeks 
follow-up 
(p=0.005/0.007
). At 52 weeks, 
the VISA-A 
score was 91.4 
(SD 9.9) in 
intervention 
group 2, 
compared to 
84.9 (SD 18.2) 
in the control 
group. 
Intervention 
group 1 did not 
differ between 
the other 2 
groups (VISA-
A score at 52 

None 
investigated 
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 Number of participants: 
43 (14/14/15) 

 Active participants: 
93% 

 Mean age: 47 years (SD 
not provided) 

 Male subjects: NR 

exercises were 
performed for 12 
weeks. Patients were 
encouraged to 
gradually increase 
their activity levels. 
 
Control:  
Twice daily 
eccentric-loading 
exercises for 12 
weeks. 

weeks 89.6 (SD 
20.1).  
 
Adverse effects:  
None in both 
intervention 
groups, 1/15 
(6.7%) in the 
control group; 
A participant in 
the control 
group had a 
partial calf tear 
while playing 
tennis. An 
independent 
sports physician 
did not attribute 
this to the ELE 
program. 

Zhang, 
2013 36 

Setting:  Two 
hospitals in a 
metropolitan 
city in China 
 
Source of 
Funding: NR 

Inclusion criteria: 

- Chronic Achilles 
tendinopathy 

- Aged 18-70 years 
- Tendon pain located 

approximately 2-7 cm 
proximal to the 
insertion on the 
calcaneus 

Intervention: 
Acupuncture 
intratendinous for 
30 minutes per 
session. Sessions 
were performed 3 
times per week for 8 
weeks.  
 

Length of 
follow-up: 24 
weeks 
 
Loss to follow-
up: 
4/64; 1 in the 
intervention 
group and 3 in 

Primary outcomes: 

- VISA-A score  
- Pain (VAS) at rest 

and after activity 
 
Secondary 
outcomes: 
- Use of painkillers 
- Working status 

VISA-A score: 
Improvement in 
VISA-A score 
was significantly 
greater in the 
intervention 
group 
compared to 
the control 

None 
investigated 
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- Symptoms present for 
≥2 months 

 
Exclusion criteria: 

- Clinical suspicion of 
other musculoskeletal 
(insertional disorders 
and tendon rupture) 
injuries 

- Inflammatory internal 
disorders 

- Rheumatoid arthritis 
- Acute condition 
- Bursitis 
- Previous surgery 
- Previous acupuncture 

treatment 
- Any other illness or 

injury thought to 
interfere with 
participation in the 
study 

 

 Type of AT: 
Midportion AT 

 Number of participants: 
64 (32/32) 

 Active participants: NR 
 Mean age: 51 years (SD 

6) 
 Male subjects: 38% 

Control:  
Eccentric-loading 
exercises 2-3 
sessions of 15 
repetitions. Not 
reported how many 
days per week and 
for how many weeks 
exercises were 
performed. 

the control 
group. Reasons 
for lost to 
follow-up not 
provided. 

group at 8, 16, 
and 24 weeks 
follow-up 
(p<0.0001). At 
24 weeks, the 
VISA-A score 
was 73.3 (SD 
3.6) in the 
intervention 
group, 
compared to 
62.4 (SD 4.2) in 
the control 
group.  
 
Adverse effects:  
Not reported 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
99 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

Table 4.8 – Evidence table of the included randomised trials investigating non-surgical treatment options for Achilles tendinopathy. 
Abbreviations: AT, Achilles tendinopathy; FHL, flexor hallucis longus; NR, not reported; SD, standard deviation; VAS, visual analogue scale 
1 Bioiberica, SA, Palafolls, Spain (commercial) 
2 Arthrex Denmark A/S 

3 Direct financial support and donation of the platelet-separation kits used in the study were provided by Biomet Biologics LLC, Warsaw, Indiana. Biomet had no 
role in the design and conduct of the study or the interpretation of the data. 
4 The study was supported by grants from Hans og Nora Buchards Fond, Speciallæge Heinrich Kopps Legat and Region of Northern Denmark. 
5 The Danish Medical Research Council, Lundbeck Foundation, and Novo Nordisk Foundation provided financial support. 
6 This study was sponsored by Cyden Ltd and the Intense Pulsed Light system was provided by Cyden Ltd. 
7 Biomet Biologics provided a Platelet Concentrate Separation Kit and donated an unrestricted grant to the Regional Hospital Silkeborg. The Danish Rheumatism 
Association supported one of the authors with a 6 month grant. The Health Research Fund of Central Denmark Region supported one of the authors with a 3-
month grant.   
8 Ostenil was supplied by TRB Chemedica AG and the ESWT device by PiezoSon 100 plus, Richard Wolf GmbH. 
9 The study was funded by the Prescription Foot Orthotic Laboratory Association (PFOLA). Footwork Podiatric Laboratory Pty Ltd (Melbourne, Australia) 
donated the customised foot orthoses for this study. 
10 Manufacturers (Sonosite and DJO) provided free use of equipment for the duration of the study. 
11 Pacific Radiology (Wellington, New Zealand) performed the ultrasounds free of charge to the patients. 
12 Study supported by grants from the Swedish National Center for Research in Sports, Zoega Foundation for Medical Research, The Swedish Research Council 
and Lund University Hospital and Medical Faculty. 
13 This study was supported by grants from the Swedish National Centre for Research in Sports and the local Research and Development Council of Gothenburg 
and Southern Bohuslän. 
14 Supported by the University of Otago Dean‘s Establishment Grant. 
15 This study was funded by the University of Otago Research Grant.  
16 Musculoskeletal Research Foundation of Australia; Australian Podiatry Education and Research Foundation; Griffith University Office of Research. 
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Acupuncture treatment Zhang 2013 Acupuncture therapy 
Mucopolysaccharides supplement + 
eccentric exercises (high-dose) 

Balius 2016 Exercise + mucopolysaccharides 
supplement therapy 

Mucopolysaccharides supplement + 
passive stretching 

Balius 2016 Exercise + mucopolysaccharides 
supplement therapy 

Eccentric exercises as tolerated Stevens 2014 Exercise therapy 
Table 4.10 – Subdivision of treatment options into treatment categories ("classes") of included studies in the network meta-analysis (NMA).
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Comparison Study (first author) 

Injection-based multimodal treatment  

Autologous blood injection+eccentric exercises (high-dose) versus. Dry-needling 
(placebo-injection)+eccentric exercises (high-dose) 

Bell = 

High-volume injection+eccentric exercises (high-dose) versus. Placebo injection + 
Eccentric training (high-dose) 

Boesen ↑ 

PRP-injection+eccentric exercises (high-dose) versus. Placebo injection + Eccentric 
training (high-dose) 

Boesen ↑, de Jonge = 

PRP-injection+eccentric training (low-dose) versus. placebo injection+eccentric 
exercises (low-dose) 

Krogh = 

Medication-based multimodal treatment 
MCVC tablet+eccentric exercises (high-dose) versus. MCVC tablets+passive stretching Balius = 
Orthoses-based multimodal treatment 

Customised foot orthoses+eccentric exercises (high-dose) versus. Sham foot 
orthoses+eccentric exercises (high-dose) 

Munteanu = 

Passive modalities-based multimodal treatment 

Continued sports activity+progressive Achilles tendon-loading strengthening program 
(high-dose) versus. Active rest group+progressive Achilles tendon-loading 
strengthening program (high-dose) 

Silbernagel 2007 = 

Low-level laser therapy + eccentric exercise therapy (high-dose) versus. Placebo laser 
therapy + eccentric exercise therapy (high-dose) 

Tumilty 2012 =, Tumilty 2016 = 

Low-level laser therapy + eccentric exercise therapy (low-dose) versus. Placebo laser 
therapy + eccentric exercise therapy (low-dose) 

Tumilty 2016 ↑ 

Low-level laser therapy + eccentric exercise therapy (high-dose) versus. Placebo laser 
therapy + eccentric exercise therapy (low-dose) 

Tumilty 2016 = 

Low-level laser therapy + eccentric exercise therapy (low-dose) versus. Placebo laser 
therapy + eccentric exercise therapy (high-dose) 

Tumilty 2016 ↑ 

Abbreviations: PRP, Platelet-rich plasma; MCVC, mucopolysaccharides, collagen type I, and vitamin C. 
Table 4.11 – Overview of randomised trials comparing multimodal treatment options for midportion Achilles tendinopathy. The presence of effective multimodal treatment options is 
highlighted with a gray bar. For the level of evidence we refer to table 4.15. 
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A)  
  

Wait-and-see          

19 

(-3 to 34) 

Exercise therapy 
+ placebo 
injection 

        

23 

(8 to 38) 

4 

(-11 to 19) 

Injection 
therapy 

       

20 

(11 to 30) 

1  

(-10 to 15) 

-2  

(-14 to 9) 

Exercise 
therapy 

      

15  

(6 to 24) 

-4  

(-19 to 13) 

-8  

(-23 to 8) 

-5 

(-15 to 5) 

Shockwave 
therapy 

     

22  

(7 to 36) 

4 

(-2 to 8) 

0 

(-13 to 14) 

2 

(-10 to 13) 

7  

(-8 to 22) 

Exercise + 
injection therapy 

    

34 

(21 to 47) 

15 

(1 to 31) 

11  

(-4 to 26) 

14 

(5 to 23) 

19  

(5 to 32) 

12 

(-2 to 27) 

Exercise + 
shockwave therapy 

   

21  

(4 to 39) 

2 

(-18 to 21) 

-2 

(-21 to 17) 

1 

(-14 to 15) 

6  

(-12 to 23) 

-1 

(-20 to 17) 

-13  

(-30 to 4) 

Exercise + night 
splint therapy 

  

35  

(25 to 45) 

16  

(4 to 30) 

13  

(0 to 25) 

15  

(11 to 19) 

20  

(9 to 31) 

13  

(2 to 25) 

1 

(-9 to 11) 

14 

(-1 to 30) 

Acupuncture 
therapy 

 

28 

(14 to 41) 

9 

(-7 to 25) 

5 

(-11 to 20) 

7 

(-3 to 17) 

13 

(-2 to 26) 

6 

(-10 to 20) 

-6 

(-20 to 7) 

7 

(-11 to 24) 

-7 

(-19 to 3) 

Exercise + 
mucopolysaccharides 
supplement therapy 
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B) 

Injection therapy    

-5 (-19 to 9) Exercise therapy   

2 (-10 to 13) 7 (-4 to 17) Exercise + injection therapy  

3 (-16 to 22) 8 (-6 to 21) 1 (-16 to 18) Exercise + night splint therapy 

Table 4.12 – Comparisons in VISA-A scores between different treatment categories for midportion Achilles tendinopathy at 3 months (A) and 12 months (B) follow-up. Mean differences on 
the VISA-A score with their 95% credible intervals from the network meta-analysis. For any cell, a negative mean difference favours the upper- left treatment, and a positive mean difference 
favours the lower-right treatment. Significant comparative treatment class effect differences are shown in bold and are marked grey. VISA-A = Victorian Institute of Sport Assessment-
Achilles. 
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Wait-
and-

                

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Br J Sports Med

 doi: 10.1136/bjsports-2020-103867–10.:10 2021;Br J Sports Med, et al. de Vos R-J



 
 

 
108 de Vos R-J, et al. Br J Sports Med 2021;0:1–10. doi:10.1136/bjsports-2020-103867 

see 

26  

(-7 to 
45) 

Placebo 
injection 

+ 
eccentric 
exercises

* 

               

28 

(-9 to 
46) 

1 

(-8 to 11) 

Autologou
s blood 

Injection + 
eccentric 

exercises* 

              

37 

(16 to 
57) 

11 

(4 to 17) 

9 

(-2 to 21) 

High 
volume 

injection 
+ 

eccentric 
exercises 

             

27  

(6 to 
47) 

1 

(-5 to 7) 

-1  

(-12 to 10) 

-10 

(-17 to -
2) 

PRP 
injection + 
eccentric 
exercises* 

            

21 

(7 to 
36) 

-5 

(-25 to 
16) 

-6 

(-26 to 14) 

-16 

(-37 to 7) 

-6 

(-27 to 16) 

Prolo-
therapy 

injection 

           

17  

(0 to 
35) 

-9  

(-31 to 
14) 

-10 

(-31 to 11) 

-19 

(-43 to 5) 

-10 

(-33 to 14) 

-4 

(-19 to 11) 

Prolo-
therapy 

injection + 
eccentric 

exercises* 

          

20 

(11 to 
29) 

-6 

(-23 to 
11) 

-7 

(-23 to 8) 

-17 

(-35 to 2) 

-7 

(-24 to 12) 

-1 

(-13 to 11) 

3 

(-12 to 18) 

Eccentric 
exercises* 

         

24 

(15 to 
34) 

-2 

(-19 to 
16) 

-3 

(-19 to 13) 

-13 

(-31 to 6) 

-3 

(-20 to 16) 

3 

(-9 to 15) 

7 

(-8 to 22) 

4 

(2 to 6) 

Heavy 
slow 

resistance 
exercises* 

        

20 

(5 to 
33) 

-7 

(-27 to 
15) 

-8 

(-27 to 12) 

-17 

(-39 to 5) 

-7 

(-28 to 14) 

-2 

(-18 to 15) 

2 

(-16 to 21) 

-1 

(-12 to 11)  

-5 

(-16 to 7) 

Continued 
sports 

activity + 
eccentric 
exercises* 

       

15 

(7 to 
24) 

-11 

(-30 to 9) 

-12 

(-31 to 6) 

-22 

(-42 to 0) 

-12 

(-32 to 9) 

-6 

(-21 to 9) 

-2 

(-20 to 16) 

-5 

(-15 to 5) 

-9 

(-19 to 1) 

-5 

(-20 to 11) 

Shock-
wave 

therapy 

      

34 

(22 to 

8 

(-11 to 

6 

(-11 to 24) 

-3 

(-23 to 

7 

(-13 to 27) 

13 

(-6 to 31) 

17 

(0 to 33) 

14 

(5 to 22) 

10 

(1 to 18) 

14 

(0 to 28) 

19 

(6 to 31) 

Eccentric 
exercises* 

+ 
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Table 4.13a – Comparative treatment effects expressed with a mean difference for the VISA-A score at 3 months (model 1) 
Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean 
difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. * Note that all 
eccentric exercise regimens were labelled as ‗high-dose‘. VISA-A = Victorian Institute of Sport Assessment-Achilles; PRP = platelet-rich plasma. 
 
 
 
 
 
 
 
 
 
Placebo laser + eccentric 

exercises (low-dose) 
   

-4 Placebo laser + eccentric   

46) 27) 18) shockwave 
therapy 

21 

(4 to 
38) 

-6  

(-27 to 
17) 

-7 

(-28 to 15) 

-16 

(-39 to 8) 

-6 

(-29 to 17) 

-1 

(-19 to 18) 

3 

(-17 to 24) 

0 

(-14 to 15) 

-4 

(-18 to 11) 

1 

(-17 to 20) 

5 

(-12 to 
23) 

-13 

(-30 to 4) 

Eccentri
c 

exercises
*+ night 

splint 

    

35 

(26 to 
45) 

9 

(-8 to 27) 

8 

(-8 to 24) 

-2 

(-20 to 
17) 

8 

(-10 to 27) 

14 

(2 to 26) 

18 

(3 to 33) 

15 

(12 to 17) 

11 

(8 to 14) 

15 

(4 to 27) 

20 

(10 to 30) 

1 

(-7 to 10) 

15 

(0 to 29) 

Acupu
ncture 

   

24 

(11 to 
38) 

-2 

(-21 to 
18) 

-3 

(-22 to 15) 

-13 

(-33 to 9) 

-3 

(-23 to 18) 

3 

(-12 to 18) 

7 

(-11 to 24) 

5 

(-6 to 14) 

0 

(-10 to 10) 

4 

(-10 to 20) 

9 

(-5 to 23) 

-10 

(-22 to 3) 

3 

(-14 to 
21) 

-11 

(-21 to 
-1) 

Eccentri
c 

exercises 
as 

tolerated 

  

29 

(15 to 
43) 

2 

(-17 to 
23) 

1 

(-17 to 20) 

-8 

(-29 to 
14) 

2 

(-19 to 23) 

7 

(-8 to 23) 

11 

(-7 to 30) 

8 

(-2 to 19) 

4 

(-6 to 15) 

9 

(-7 to 25) 

13 

(-1 to 28) 

-5 

(-19 to 8) 

8 

(-10 to 
26) 

-6 

(-17 to 
5) 

5 

(-10 to 
19) 

Mucopolysac
charides 

supplement 
+ eccentric 
exercises* 

 

26 

(10 to 
41) 

-1 

(-22 to 
21) 

-2 

(-22 to 18) 

-11  

(-34 to 
11) 

-1 

(-23 to 21) 

4 

(-13 to 22) 

8 

(-11 to 28) 

5 

(-8 to 18) 

1 

(-12 to 14) 

6 

(-12 to 23) 

10 

(-6 to 26) 

-8 

(-24 to 7) 

5 

(-15 to 
24) 

-10 

(-23 to 
3) 

1 

(-15 to 
17) 

-3 

(-16 to 10) 

Mucopolysac
charides 

supplement 
+ passive 
stretching 
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(-12 to 6) exercises (high-dose) 

11 

(2 to 21) 

15 

(6 to 24) 

Laser therapy + eccentric 
exercises (low-dose) 

 

-3 

(-11 to 6) 

1 

(-6 to 8) 

-14 

(-23 to -5) 

Laser therapy + eccentric 
exercises (high-dose) 

Table 4.13b – Comparative treatment effects expressed with a mean difference for the VISA-A score at 3 months, model 2 
Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean 
difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. VISA-A = 
Victorian Institute of Sport Assessment. 

 

 

Prolotherapy 
Injection 

    

-10 

(-22 to 3) 

Eccentric exercises 
(high-dose) 

   

-12 

(-29 to 4) 

-2 

(-13 to 9) 

Continued sports activity + eccentric 
exercises (high dose) 

  

-5 

(-21 to 10) 

4 

(-11 to 20) 

7 

(-12 to 26) 

Eccentric exercises (high 
dose) + prolotherapy injection 

 

1 

(-12 to 14) 

11 

(9 to 13) 

13 

(2 to 25) 

7 

(-9 to 22) 

Acupuncture 

Table 4.13c – Comparative treatment effects expressed with a mean difference for the VISA-A score at 6 months, model 1. 
Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any cell, a negative mean 
difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect differences are shown in bold. VISA-A = 
Victorian Institute of Sport Assessment-Achilles. 
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Placebo injection + eccentric 
exercises (high dose) 

   

0 

(-11 to 11) 

Autologous blood injection + eccentric 
exercises (high dose) 

  

5 

(-3 to 12) 

5 

(-8 to 19) 

High volume injection + eccentric 
exercises (high dose) 

 

6 

(0 to 13) 

6 

(-6 to 19) 

1 

(-6 to 9) 

PRP injection + eccentric exercises 
(high dose) 

Table 4.13d – Comparative treatment effects expressed with a mean difference for the VISA-A score at 6 months, model 2. 
Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any 
cell, a negative mean difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect 
differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles; PRP = platelet-rich plasma. 

Prolotherapy 
Injection 

     

-5  

(-18 to 9) 

Eccentric exercises 
(high-dose) 

    

-11 

(-27 to 4) 

-6  

(-13 to 1) 

Continued sports activity + eccentric 
exercises (high dose) 

   

0 

(-16 to 16) 

5 

(-4 to 14) 

11 

(0 to 23) 

Heavy slow resistance 
exercises 

  

2  

(-10 to 13) 

7 

(-4 to 17) 

13 

(0 to 26) 

2 

(-12 to 15) 

Eccentric exercises (high dose) 
+ prolotherapy injection 

 

3 

(-17 to 22) 

7  

(-6 to 20) 

14 

(-1 to 29) 

2 

(-14 to 18) 

1 

(-16 to 17) 

Eccentric exercises 
(high-dose) + night 

splint 

Table 4.13e – Comparative treatment effects expressed with a mean difference for VISA-A at 12 months.  
Mean differences on the VISA-A score with their 95% credible intervals from the network meta-analysis in patients with midportion Achilles tendinopathy. For any 
cell, a negative mean difference favours the upper-left treatment, and a positive mean difference favours the lower-right treatment. Comparative treatment effect 
differences are shown in bold. VISA-A = Victorian Institute of Sport Assessment-Achilles. 
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Comparison 
Mean 
difference  (95% 
credible interval) 

Risk of 
bias  

Inconsistencya  Indirectnessb Imprecision  
Publication 
biasc 

Quality of 
evidence 

VISA-A score at 3 months               
Placebo injection + eccentric 
exercises v wait-and-see 

26 (-7 to 45) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Autologous blood Injection + 
eccentric exercises v wait-and-see 

28 (-9 to 46) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

High volume injection + eccentric 
exercises v wait-and-see 

37 (16 to 57) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

PRP injection + eccentric exercises 
v wait-and-see 

27 (6 to 47) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Prolotherapy v wait-and-see 
injection 

21 (7 to 36) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Prolotherapy injection + eccentric 
exercises v wait-and-see 

17 (0 to 35) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises v wait-and-see 20 (11 to 29) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
wait-and-see 

24 (15 to 34) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Continued sports activity + 
eccentric exercises v wait-and-see 

20 (5 to 33) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Shock-wave therapy v wait-and-see 15 (7 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v wait-and-see 

34 (22 to 46) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises+ night splint v 
wait-and-see 

21 (4 to 38) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v wait-and-see 35 (26 to 45) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises as tolerated v 
wait-and-see 

24 (11 to 38) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 
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Mucopolysaccharides supplement + 
eccentric exercises v wait-and-see 

29 (15 to 43) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
passive stretching v wait-and-see 

26 (10 to 41) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Autologous blood Injection + 
eccentric exercises v Placebo 
injection + eccentric exercises 

1 (-8 to 11) Serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Moderate 

High volume injection + eccentric 
exercises v Placebo injection + 
eccentric exercises 

11 (4 to 17) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

PRP injection + eccentric exercises 
v Placebo injection + eccentric 
exercises 

1 (-5 to 7) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Prolotherapy injection v Placebo 
injection + eccentric exercises -5 (-25 to 16) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Prolotherapy injection + eccentric 
exercises v Placebo injection + 
eccentric exercises 

-9  (-31 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises v Placebo 
injection + eccentric exercises 

-6 (-23 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
Placebo injection + eccentric 
exercises 

-2 (-19 to 16) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Continued sports activity + 
eccentric exercises v Placebo 
injection + eccentric exercises 

-7 (-27 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v Placebo 
injection + eccentric exercises 

-11 (-30 to 9) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Placebo injection + 
eccentric exercises 

8 (-11 to 27) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v -6  (-27 to 17) Very serious NA No serious Serious NA Very low 
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Placebo injection + eccentric 
exercises 

indirectness imprecision 

Acupuncture v Placebo injection + 
eccentric exercises 

9 (-8 to 27) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Placebo injection + eccentric 
exercises 

-2 (-21 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Placebo 
injection + eccentric exercises 

2 (-17 to 23) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Placebo 
injection + eccentric exercises 

-1 (-22 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

High volume injection + eccentric 
exercises v Autologous blood 
Injection + eccentric exercises 

9 (-2 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

PRP injection + eccentric exercises 
v Autologous blood Injection + 
eccentric exercises 

-1  (-12 to 10) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Prolotherapy injection v Autologous 
blood Injection + eccentric 
exercises 

-6 (-26 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Prolotherapy injection + eccentric 
exercises v Autologous blood 
Injection + eccentric exercises 

-10 (-31 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises v Autologous 
blood Injection + eccentric 
exercises 

-7 (-23 to 8) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Heavy slow resistance exercises v 
Autologous blood Injection + 
eccentric exercises 

-3 (-19 to 13) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Continued sports activity + -8 (-27 to 12) Very serious NA No serious Serious NA Very low 
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eccentric exercises v Autologous 
blood Injection + eccentric 
exercises 

indirectness imprecision 

Shock-wave therapy v Autologous 
blood Injection + eccentric 
exercises 

-12 (-31 to 6) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + shockwave 
therapy v Autologous blood 
Injection + eccentric exercises 

6 (-11 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Autologous blood Injection + 
eccentric exercises 

-7 (-28 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Autologous blood 
Injection + eccentric exercises 

8 (-8 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Autologous blood Injection + 
eccentric exercises 

-3 (-22 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Autologous 
blood Injection + eccentric 
exercises 

1 (-17 to 20) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Autologous 
blood Injection + eccentric 
exercises 

-2 (-22 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

PRP injection + eccentric exercises 
v High volume injection + eccentric 
exercises 

-10 (-17 to -2) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Prolotherapy injection v High 
volume injection + eccentric 
exercises 

-16 (-37 to 7) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Prolotherapy injection + eccentric -19 (-43 to 5) Very serious NA No serious Serious NA Very low 
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exercises v High volume injection + 
eccentric exercises 

indirectness imprecision 

Eccentric exercises v High volume 
injection + eccentric exercises 

-17 (-35 to 2) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
High volume injection + eccentric 
exercises 

-13 (-31 to 6) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Continued sports activity + 
eccentric exercises v High volume 
injection + eccentric exercises 

-17 (-39 to 5) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v High volume 
injection + eccentric exercises 

-22 (-42 to 0) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v High volume injection + 
eccentric exercises 

-3 (-23 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
High volume injection + eccentric 
exercises 

-16 (-39 to 8) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v High volume 
injection + eccentric exercises 

-2 (-20 to 17) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
High volume injection + eccentric 
exercises 

-13 (-33 to 9) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v High volume 
injection + eccentric exercises 

-8 (-29 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v High volume 
injection + eccentric exercises 

-11  (-34 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Prolotherapy injection v PRP 
injection + eccentric exercises 

-6 (-27 to 16) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Prolotherapy injection + eccentric -10 (-33 to 14) Very serious NA No serious Serious NA Very low 
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exercises v PRP injection + 
eccentric exercises 

indirectness imprecision 

Eccentric exercises v PRP injection 
+ eccentric exercises 

-7 (-24 to 12) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
PRP injection + eccentric exercises 

-3 (-20 to 16) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Continued sports activity + 
eccentric exercises v PRP injection 
+ eccentric exercises 

-7 (-28 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v PRP injection 
+ eccentric exercises 

-12 (-32 to 9) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v PRP injection + eccentric 
exercises 

7 (-13 to 27) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
PRP injection + eccentric exercises 

-6 (-29 to 17) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v PRP injection + 
eccentric exercises 

8 (-10 to 27) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
PRP injection + eccentric exercises 

-3 (-23 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v PRP injection 
+ eccentric exercises 

2 (-19 to 23) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v PRP injection + 
eccentric exercises 

-1 (-23 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Prolotherapy injection + eccentric 
exercises v Prolotherapy injection 

-4 (-19 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises v Prolotherapy 
injection 

-1 (-13 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
Prolotherapy injection 

3 (-9 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 
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Continued sports activity + 
eccentric exercises v Prolotherapy 
injection 

-2 (-18 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v Prolotherapy 
injection 

-6 (-21 to 9) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Prolotherapy injection 

13 (-6 to 31) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + night splint v 
Prolotherapy injection 

-1 (-19 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Prolotherapy 
injection 

14 (2 to 26) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Prolotherapy injection 

3 (-12 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Prolotherapy 
injection 

7 (-8 to 23) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Prolotherapy 
injection 

4 (-13 to 22) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises v Prolotherapy 
injection + eccentric exercises 

3 (-12 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
Prolotherapy injection + eccentric 
exercises 

7 (-8 to 22) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Continued sports activity + 
eccentric exercises v Prolotherapy 
injection + eccentric exercises 

2 (-16 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v Prolotherapy 
injection + eccentric exercises 

-2 (-20 to 16) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Prolotherapy injection + 
eccentric exercises 

17 (0 to 33) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 
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Eccentric exercises + night splint v 
Prolotherapy injection + eccentric 
exercises 

3 (-17 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Prolotherapy 
injection + eccentric exercises 

18 (3 to 33) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Prolotherapy injection + eccentric 
exercises 

7 (-11 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Prolotherapy 
injection + eccentric exercises 

11 (-7 to 30) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Prolotherapy 
injection + eccentric exercises 

8 (-11 to 28) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Heavy slow resistance exercises v 
Eccentric exercises 

4 (2 to 6) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Continued sports activity + 
eccentric exercises v Eccentric 
exercises 

-1 (-12 to 11) Very serious NA 
No serious 
indirectness 

No serious 
imprecision NA Low 

Shock-wave therapy v Eccentric 
exercises 

-5 (-15 to 5) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Eccentric exercises 

14 (5 to 22) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + night splint v 
Eccentric exercises 

0 (-14 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Eccentric exercises 15 (12 to 17) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Eccentric exercises 

5 (-6 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Eccentric 
exercises 

8 (-2 to 19) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 
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Mucopolysaccharides supplement + 
passive stretching v Eccentric 
exercises 

5 (-8 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Continued sports activity + 
eccentric exercises v Heavy slow 
resistance exercises 

-5 (-16 to 7) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v Heavy slow 
resistance exercises 

 -9 (-19 to 1) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Heavy slow resistance 
exercises 

10 (1 to 18) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Heavy slow resistance exercises 

-4 (-18 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Heavy slow 
resistance exercises 

11 (8 to 14) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises as tolerated v 
Heavy slow resistance exercises 

0 (-10 to 10) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Heavy slow 
resistance exercises 

4 (-6 to 15) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Heavy slow 
resistance exercises 

1 (-12 to 14) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Shock-wave therapy v Continued 
sports activity + eccentric exercises 

-5 (-20 to 11) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + shockwave 
therapy v Continued sports activity 
+ eccentric exercises 

14 (0 to 28) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Continued sports activity + 
eccentric exercises 

1 (-17 to 20) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Continued sports 15 (4 to 27) Very serious NA No serious Serious NA Very low 
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activity + eccentric exercises indirectness imprecision 
Eccentric exercises as tolerated v 
Continued sports activity + 
eccentric exercises 

4 (-10 to 20) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Continued 
sports activity + eccentric exercises 

9 (-7 to 25) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Continued 
sports activity + eccentric exercises 

6 (-12 to 23) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + shockwave 
therapy v Shock-wave therapy 

19 
(6 to 31) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + night splint v 
Shock-wave therapy 

5 
(-12 to 23) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Shock-wave therapy 
20 
(10 to 30) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Shock-wave therapy 

9 
(-5 to 23) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Shock-wave 
therapy 

13 (-1 to 28) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Shock-wave 
therapy 

10 (-6 to 26) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Eccentric exercises + shockwave 
therapy 

-13 (-30 to 4) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Eccentric exercises + 
shockwave therapy 

1 (-7 to 10) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises as tolerated v 
Eccentric exercises + shockwave 
therapy 

-10 (-22 to 3) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 
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Mucopolysaccharides supplement + 
eccentric exercises v Eccentric 
exercises + shockwave therapy 

-5 (-19 to 8) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Eccentric 
exercises + shockwave therapy 

-8 (-24 to 7) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Eccentric exercises + 
night splint 

15 (0 to 29) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises as tolerated v 
Eccentric exercises + night splint 

3 (-14 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Eccentric 
exercises + night splint 

8 (-10 to 26) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Eccentric 
exercises + night splint 

5 (-15 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises as tolerated v 
Acupuncture 

-11 (-21 to -1) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Acupuncture 

-6 (-17 to 5) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Acupuncture 

-10 (-23 to 3) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Mucopolysaccharides supplement + 
eccentric exercises v Eccentric 
exercises as tolerated 

5 (-10 to 9) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v Eccentric 
exercises as tolerated 

1 (-15 to 17) Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Mucopolysaccharides supplement + 
passive stretching v 
Mucopolysaccharides supplement + 
eccentric exercises 

-3 (-16 to 10) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 
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Placebo laser + eccentric exercises 
(high-dose) v Placebo laser + 
eccentric exercises (low-dose) 

-4 (-12 to 6) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Laser therapy + eccentric exercises 
(low-dose) v Placebo laser + 
eccentric exercises (low-dose) 

11 (2 to 21) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Laser therapy + eccentric exercises 
(high-dose) v Placebo laser + 
eccentric exercises (low-dose) 

-3 (-11 to 6) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Laser therapy + eccentric exercises 
(low-dose) v Placebo laser + 
eccentric exercises (high-dose) 

15 (6 to 24) Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Laser therapy + eccentric exercises 
(high-dose) v Placebo laser + 
eccentric exercises (high-dose) 

1 (-6 to 8) Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Laser therapy + eccentric exercises 
(high-dose) v Laser therapy + 
eccentric exercises (low-dose) -14 (-23 to -5) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

VISA-A score at 6 months       
 

      
Eccentric exercises (high-dose) v 
Prolotherapy Injection -10 (-22 to 3) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Continued sports activity + 
eccentric exercises (high dose) v 
Prolotherapy Injection -12 (-29 to 4) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises (high dose) + 
prolotherapy injection v 
Prolotherapy Injection -5 (-21 to 10) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Prolotherapy 
Injection 1 (-12 to 14) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Continued sports activity + 
eccentric exercises (high dose)v 
Eccentric exercises (high-dose) -2 (-13 to 9) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 
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Eccentric exercises (high dose) + 
prolotherapy injection v Eccentric 
exercises (high-dose) 4 (-11 to 20) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Eccentric exercises 
(high-dose) 11 (9 to 13) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises (high dose) + 
prolotherapy injection v Continued 
sports activity + eccentric exercises 
(high dose) 7 (-12 to 26) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Acupuncture v Continued sports 
activity + eccentric exercises (high 
dose) 13 (2 to 25) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Acupuncture v Eccentric exercises 
(high dose) + prolotherapy injection 7 (-9 to 22) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Autologous blood injection + 
eccentric exercises (high dose) v 
Placebo injection + eccentric 
exercises (high dose) 0 (-11 to 11) 

Serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Moderate 

High volume injection + eccentric 
exercises (high dose) v Placebo 
injection + eccentric exercises (high 
dose) 5 (-3 to 12) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

PRP injection + eccentric exercises 
(high dose) v Placebo injection + 
eccentric exercises (high dose) 6 (0 to 13) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

High volume injection + eccentric 
exercises (high dose) v Autologous 
blood injection + eccentric exercises 
(high dose) 5 (-8 to 19) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

PRP injection + eccentric exercises 
(high dose) v Autologous blood 
injection + eccentric exercises (high 6 (-6 to 19) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 
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dose) 
PRP injection + eccentric exercises 
(high dose) v High volume injection 
+ eccentric exercises (high dose) 1 (-6 to 9) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

VISA-A score at 12 months               
Eccentric exercises (high-dose) v 
Prolotherapy Injection -5 (-18 to 9) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Continued sports activity + 
eccentric exercises (high dose) v 
Prolotherapy Injection -11 (-27 to 4) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Heavy slow resistance exercises v 
Prolotherapy Injection 0 (-16 to 16) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises (high dose) + 
prolotherapy injection v 
Prolotherapy Injection 2 (-10 to 13) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Prolotherapy Injection 3 (-17 to 22) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Continued sports activity + 
eccentric exercises (high dose) v 
Eccentric exercises (high-dose) -6 (-13 to 1) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Heavy slow resistance exercises v 
Eccentric exercises (high-dose) 5 (-4 to 14) 

Very serious NA 
No serious 
indirectness 

No serious 
imprecision 

NA Low 

Eccentric exercises (high dose) + 
prolotherapy injection v Eccentric 
exercises (high-dose) 7 (-4 to 17) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Eccentric exercises (high-dose) 7 (-6 to 20) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Heavy slow resistance exercises v 
Continued sports activity + 
eccentric exercises (high dose) 11 (0 to 23) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises (high dose) + 
prolotherapy injection v Continued 13 (0 to 26) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 
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sports activity + eccentric exercises 
(high dose) 
Eccentric exercises + night splint v 
Continued sports activity + 
eccentric exercises (high dose) 14 (-1 to 29) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises (high dose) + 
prolotherapy injection v Heavy slow 
resistance exercises 2 (-12 to 15) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

Eccentric exercises + night splint v 
Heavy slow resistance exercises 2 (-14 to 18) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

Eccentric exercises + night splint v 
Eccentric exercises (high dose) + 
prolotherapy injection 1 (-16 to 17) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

  
Odds ratio's (95% 
credible interval) 

Risk of 
bias  

Inconsistency  Indirectness ss Imprecision  
Publication 
bias 

Quality of 
evidence 

Return to sports s at 6 months               
Autologous blood injection + 
eccentric exercises (high dose) v 
Placebo injection + eccentric 
exercises (high dose) 0.54 (0.15 to 1.88) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

High volume injection + eccentric 
exercises (high dose) v Placebo 
injection + eccentric exercises (high 
dose) 3.26  (0.96 to 12.23) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

PRP injection + eccentric exercises 
(high dose) v Placebo injection + 
eccentric exercises (high dose) 1.68 (0.67 to 4.34) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

High volume injection + eccentric 
exercises (high dose) v Autologous 
blood injection + eccentric exercises 
(high dose) 6.03 (1.02 to 37.81) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision 

NA Very low 

PRP injection + eccentric exercises 3.12 (0.67 to 15.10) Very serious NA No serious Serious NA Very low 
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(high dose) v Autologous blood 
injection + eccentric exercises (high 
dose) 

indirectness imprecision 

PRP injection + eccentric exercises 
(high dose) v High volume injection 
+ eccentric exercises (high dose) 0.52 (0.14 to 1.81) 

Very serious NA 
No serious 
indirectness 

Serious 
imprecision NA Very low 

        
Table 4.14 – GRADE assessment of individual treatment options for midportion Achilles tendinopathy. 
Abbreviations: GRADE = Grading of Recommendations Assessment, Development, and Evaluation; NA = Not applicable; PRP = platelet-rich plasma; VISA-A 
= Victorian Institute of Sport Assessment-Achilles.  
a Only 2 treatment comparisons were studied in multiple (i.e. 2) trials. Where this was the case, estimates and credible intervals showed substantial overlap. 
b Populations, treatments and outcomes measures followed those used in clinical practice, hence there was no indication of indirectness in the evidence. 
c Publication bias could not be assessed as there were <10 trials available for each of the comparisons. 
 
 
 
 
 
 
 
 
 
 
Study  Study 

characteristics  

Patient characteristics Treatment  Follow-up  Outcome 

measures 

Results  Predictors 

Morrison
, 2017 60 

Setting: Public 
hospital, control 
visits at outpatient 
clinic in the 
United Kingdom. 
 

Inclusion criteria: 
- Adult participants 

(age>16 years) 
- MRI-proved 

noninsertional Achilles 
tendinopathy 

- No improvement after 

Intervention: 
Radiofrequency 
microdebridement 
using the Topaz 
microdebrider 
wand. Using this 

Length of 
follow-up: 26 
weeks 
 
Loss to follow-
up: 

Primary outcome: 
- VAS current 

pain 
 
Secondary 
outcomes: 

- VISA-A score 

VISA-A score: 
Both groups 
demonstrated a 
significant 
improvement in VISA-
A score at 6 months 

None investigated 
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Source of 
Funding: 
Commercial 
funding1 

a minimum of 6 
months of 
nonoperative 
management (including 
physiotherapy-directed 
eccentric exercises) 
 

Exclusion criteria: 

- Peripheral neuropathy 
or vascular disease 

- Local skin compromise 
(including ulceration, 
adherent scars, or 
inflammatory 
dermatitis) 

- Previous Achilles 
tendon surgery or 
rupture 

- Poor compliance with 
nonoperative treatment 
 

 Type of AT: Midportion 
AT 

 Number of participants: 
36 (20/16) 

 Active participants: NR 
 Mean age: 48 years (SD 

not provided, range 35-
65) 

 Male subjects: 42% 

device, automatic 
timed bursts lasting 
1 second at depths 
varying from 1 to 8 
mm and 5 mm apart 
were applied on the 
areas of degenerate 
tendon during 
surgery. No tissue 
of the tendon was 
excised.  
 
Control:  
Traditional surgical 
decompression with 
excision of the areas 
of degenerate 
tendon. 

0/36 - Complications follow-up (intervention 
group 31 to 60 points 
and control group 42 to 
67 points; p<0.001). 
There was no 
significant difference 
between both 
interventions at 6 
months follow-up.  
 
Adverse effects:  
1/20 (5%) in the 
intervention group, 
2/16 (12.5%) in the 
control group; Two 
superficial wound 
infections were noted 
in the decompression 
group and were treated 
successfully with oral 
antibiotics. One partial 
Achilles tendon rupture 
occurred in the Topaz 
group. All other 
patients had an 
uneventful recovery 
after surgery. No 
patients required 
reoperation during the 
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study period. 
Hunt, 
2015 61 

Setting: Not 
reported 
 
Source of 
Funding: Non-
commercial 
funding2 

Inclusion criteria: 
- Patients with a chronic 

insertional Achilles 
tendinopathy 

- Older than 50 years 
- Failed specific 

nonoperative 
treatments (included 
boot immobilisation 
and a period of relative 
rest, an Achilles sleeve 
device, shoe wear 
modification, and 
nonsteroidal anti-
inflammatory 
medications) over at 
least a 6-month period 

 
Exclusion criteria: 
- Previous ipsilateral 

Achilles surgery or 
rupture 

- Active wound or 
infection on the 
ipsilateral leg  

- Lack of an FHL tendon 
suitable for transfer 

 

 Type of AT: Insertional 
AT 

Intervention: 
Achilles 
decompression and 
ostectomy 
augmented with a 
transfer of the 
flexor hallucis 
longus (FHL) 
tendon.  
 
Control:  
Achilles 
decompression and 
ostectomy alone.  

Length of 
follow-up: 52 
weeks 
 
Loss to follow-
up: 
10/49; 5 
patient 
withdrew from 
the study 
before 
undergoing 
surgery, and 5 
patients were 
not available 
for the 1-year 
follow-up. Not 
reported to 
which group 
these 
withdrawals 
were allocated.  

Primary and 
secondary 
outcomes were 
not specified: 

- Patient 
satisfaction 

- American 
Orthopaedic 
Foot & Ankle 
Society 
(AOFAS) 
ankle/hindfoot 
score 

- VAS for pain,  
- Ankle and hallux 

plantar flexion 
strength 
(measured with 
MicroFET2 
isokinetic 
dynamometer). 

Patient satisfaction: 
There was no 
significant difference in 
patient satisfaction 
between the two 
treatment groups. 
Intervention group: 
18/21 patients were 
satisfied with the 
outcome. Control 
group: 16/18 patients 
were satisfied with the 
outcome. 
 
Adverse effects: 
8/21 (38.1%) in the 
intervention group, 
4/18 (22.2%) in the 
control group; These 
included minor 
superficial wound 
dehiscence (6 patients), 
skin blistering or 
cellulitis (2 patients), 
delayed wound healing 
(2 patients), and peri-
incisional maceration (2 
patients). All wounds 

 None investigated 
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Midportion Achilles tendinopathy 
Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Achilles 
decompression 
and debridement 
augmented with 
FHL transfer 

Achilles 
decompression 
and debridement 
alone 

Relative 
(95% 
CI) 

Absolute   

Patient satisfaction (follow-up 52 weeks) 
1 RCT Very 

serious 
NA No serious 

indirectness 
Serious1 None 21 18 - 86% 

(18/21) in 
group 1, 
89% 
(16/18) in 
group 2. 

+000 
Very low 

Important 

1 Very wide confidence intervals were presented 
 
Insertional Achilles tendinopathy 

Quality assessment No of patients Effect Quality Importance 

No of 
studies 

Design Risk of 
bias 

Inconsistency Indirectness Imprecision Other 
considerations 

Radiofrequency 
microdebridement 

Surgical 
decompression and 
excision of 
degenerative tissue 

Relative 
(95% 
CI) 

Absolute   

VISA-A score (follow-up 26 weeks) 
1 RCT Very 

serious 
NA No serious 

indirectness 
Serious 1 None 20 16 - +24.3 in group 

1 (−10 to 61) 
versus. +28.7 in 
group 2 (−15 to 
66), p=0.569 

+000 
Very 
low 

Important 

Table 4.17 – GRADE assessment per surgical treatment for Achilles tendinopathy. 
1 No statistical analysis was performed. 
 
 
 
Predictor of outcome Numbe

r of 

Limitations Inconsistency Indirectness Imprecision Other 

considerati

Effect 

size 

Dose-

response 

Effect of 

confounde

Qualit

y 
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studies ons relationshi

p 

rs 

Characteristics (non-modifiable)          

Age 1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Sex 1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - -  - Low 

Ethnicity 1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Duration of symptoms 3  Unclear risk 
of bias 

No serious 
inconsistency 

No serious 
indirectness 

Unknown1 None - - - Low 

Severity of structural 
disorganisation on 
ultrasonography 

1  Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Degree of 
ultrasonographic Doppler 
flow 

1 High risk of 
bias 

- No serious 
indirectness 

Unknown1 Yes2 - - - Very 
low 

Lower baseline VISA-A 
score 

2 Unclear risk 
of bias 

No serious 
inconsistency 

No serious 
indirectness 

Unknown1 None Small Not reported No effect Low 

Characteristics 

(modifiable) 
          

Level of physical activity 1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Compliance with exercise 
training 

1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Additional weight carried 
during exercise training 

1 Unclear risk 
of bias 

- No serious 
indirectness 

Unknown1 None - - - Low 

Technique of exercise 1 Unclear risk - No serious Unknown1 None - - - Low 
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training of bias indirectness 
Table 4.18 – GRADE assessment of the factors that may affect the effectiveness of treatment of midportion Achilles tendinopathy in the included randomised studies. 
The presence of associations is marked by a grey-coloured bar. All studies assessed the effect of the factors on the change in VISA-A score as an outcome measure. 
1 Confidence intervals of the predictor has not been presented. 
2 Results presented on tendon level, whereas presentation on patient-level would be preferable.  
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Predictor of outcome Study (first author and 

reference number) 

Best evidence synthesis 

Characteristics (non-modifiable)  

Age Bell =  Limited evidence for no association 
Sex Bell = Limited evidence for no association 
Ethnicity Bell = Limited evidence for no association 
Duration of symptoms Bell =, De Jonge =, Silbernagel 

= 
Limited evidence for no association 

Severity of structural 
disorganisation on ultrasonography 

Bell = Limited evidence for no association 

Ultrasonographic Doppler flow Pearson = Limited evidence for no association 
Lower baseline VISA-A score De Jonge ↑, Silbernagel ↑ Limited evidence for positive 

association 
Characteristics (modifiable)   
Level of physical activity Bell = Limited evidence for no association 
Compliance with exercise training Bell = Limited evidence for no association 
Additional weight carried during 
exercise training 

Bell = Limited evidence for no association 

Technique of exercise training Bell = Limited evidence for no association 
Table 4.19 – Overview of factors that may affect the effectiveness of the treatment of midportion 
Achilles tendinopathy in the included randomised studies. The presence of associations is marked by a 
grey-coloured bar. All studies assessed the effect of the factors on the change in VISA-A score as an 
outcome measure. 
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Supplementary file Module 5 

Scoping question 

What is the prognosis of individuals with Achilles tendinopathy in the long term? 

 

Literature search and selection 
The scoping question was divided into 3 sub-questions: 
1. What percentage of patients with Achilles tendinopathy have persistent symptoms for more 

than 1 year? 
2. What percentage of patients with Achilles tendinopathy return to their original level of sport 

over a period of more than 1 year? 
3. What factors affect the long-term prognosis (longer than 1 year) in patients with Achilles 

tendinopathy? 
 
 A systematic literature search was carried out using these sub-questions.  
 
The working group decided not to perform a separate search strategy for answering sub-question 
3 (prognostic factors), as these would be contained in studies examining the prognosis of Achilles 
tendinopathy. For sub-questions 1 and 2, one joint PICO was drawn up: 
 
P: patients with Achilles tendinopathy. 
I: outcomes measured using patient-reported outcome measures (PROMs) after long-term 

follow-up. 
C: baseline values of patient-reported outcome measures. 
O: persisting symptoms (VISA-A score, patient satisfaction, return to sports and subjective 

recovery). 
 
The following PICO was drawn up for the answer to sub-question 3: 
 
P: patients with Achilles tendinopathy. 
I: presence of factors that affect the long-term outcome (1 year and longer) in Achilles 

tendinopathy. 
C: absence of factors that affect the long-term outcome (1 year and longer) in Achilles 

tendinopathy. 
O: persisting symptoms (subjective recovery, VISA-A score, return to sports, patient 

satisfaction, percentage of patients who develop contralateral symptoms). 
 
Important outcome measures 
The working group considered subjective recovery after more than 1 year to be the primary 
outcome measure for sub-question 1. For subjective recovery, specific questioning about 
recovery after treatment should be reported by the patient. Subjective recovery was chosen as the 
primary outcome measure because it gives a representative prognosis for Achilles tendinopathy.  
 
Important secondary outcome measures for sub-question 1 were: the validated Victorian Institute 
of Sports Assessment-Achilles (VISA-A) score1, patient satisfaction and percentage of patients 
who developed contralateral symptoms. There are multiple reasons for these choices. The VISA-
A questionnaire is subject to change in (sports) participation over a long period of time that is 
not related to the injury. The VISA-A questionnaire consists of 8 questions that cover 3 domains: 
pain, function and sports participation. A score of 100 points is optimal and represents a fully 
functioning Achilles tendon without pain, a score of 0 points represents a very poorly 
functioning Achilles tendon with severe symptoms. Patient satisfaction is influenced by the 
assessment and is not directly linked to successful treatment. Patient satisfaction should be 
reported by the patient, with a scale but this is not directly relevant to this guideline. The 
percentage of patients with unilateral symptoms who developed symptoms on the previously 
asymptomatic side during follow-up was also identified as a secondary outcome measure.  
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The percentage of patients returning to sports was considered by the working group to be the 
primary outcome measure for sub-question 2.  The particular scale used was not specified. This 
outcome measure did not take into account the type of sport, the volume and performance level 
and whether there were symptoms in relation to the return to sports. 
 
The working group considered subjective recovery to be the primary outcome measure for sub-
question 3. Important secondary outcome measures for sub-question 3 were: the VISA-A score, 
return to sports and patient satisfaction. 
 
Literature search and selection 
On 10th of January 2019, in collaboration with the Erasmus MC medical librarian, a broad search 
was conducted for longitudinal studies examining the long-term prognosis of Achilles 
tendinopathy (Table 5.1). The following databases were searched for relevant literature: Embase 
and Medline Ovid. Potentially relevant studies were assessed using the following criteria. 
 
Inclusion criteria: 

 The study evaluated the prognosis of Achilles tendinopathy with a follow up more than 1 
year using important clinical outcome measures.  

 At least 20 participants were included in the study. 

 The study used a randomised or a prospective longitudinal design (cohort or case-series 
design). 

 
Exclusion criteria: 

 The cohort of patients had a follow-up duration where the range was less than 24 months. 

 Retrospective longitudinal design (cohort or case-series design without pre-collected 
baseline data). 

 
All studies were assessed for quality using the "Quality In Prognosis Studies" (QUIPS) Risk of 
Bias tool.2This tool is recommended by the Cochrane Working Group on studies that examine 
prognostic factors. This tool assesses 6 domains, where each domain is scored as being at low, 
medium or high risk of bias. Based on the 6 separate domains, the article was assessed in general, 
with the following 3 outcomes being possible: 

1. High quality: The majority of criteria for a low risk of bias have been met. 
2. Acceptable quality: Most of the criteria are met. There are some shortcomings in the 

study with an associated risk of bias. Conclusions may change in future research. 
3. Low quality: Most criteria are not met or there are significant shortcomings of the study. 

Evidence synthesis was performed by a single assessor using GRADE.3 
 
In addition, existing national and international guidelines were reviewed: previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007) and (inter)national guideline 
databases of the Dutch General Practitioners Society (NHG), National Institute for Health and 
Care Excellence (NICE), National Guidelines Clearinghouse (NGC) and Guidelines 
International Network (G-I-N). 
 
Search results 
The search strategy yielded a total of 848 articles, of which 27 were potentially relevant after 
screening the title and abstract. After this preselection, the full text of the remaining 27 articles 
was reviewed. Seven studies were included in the final analysis.4-10 A flowchart is attached which 
shows the selection process (Figure 5.1). 
 
In addition, the working group identified previously described data on prognosis in the previous 
Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007). This information was 
also considered. The databases of the NHG, NICE, NGC and G-I-N did not contain existing 
guidelines on the prognosis of Achilles tendinopathy. 
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Literature Summary 
Sub-question 1 (Percentage of persistent symptoms) 
Description studies 
One randomised (RCT) and 6 prospective longitudinal studies were included to answer this sub-
question. The characteristics and main results of these studies can be found in Table 5.2. More 
than half of the studies (4/7 studies) examined populations with midportion Achilles 
tendinopathy, compared to 2 studies in which the location was not further specified. One study 
reported the presence of long-term symptoms in patients with both midportion and insertional 
Achilles tendinopathy. The data is presented collectively, but analyses were also carried out to 
investigate differences in the VISA-A score between the 2 groups. There appears to be no 
difference in long-term outcomes between midportion and insertional Achilles tendinopathy. All 
studies involved non-surgical treatments at baseline consisting of: progressive or eccentric 
exercise therapy, a night splint, shockwave therapy, nitrate patches, (multiple) peritendinous 
corticosteroid injections, a platelet-rich plasma (PRP) injection and intratendinous needling. The 
population size varied between 21 and 93 participants at baseline (median 56). The number of 
patients who completed the last follow-up time ranged between 17 and 77 participants (median 
46). As a result, the percentage of patients 'lost to follow-up' ranged from 7% to 21% (median 
18%). The mean age of the included participants ranged between 47 and 59 years (median 51) 
and the percentage of male participants from 43% to 62% (median percentage of male 
participants 57%). The follow-up time ranged from 2 to 10 years (median 8). 
 
All studies were assessed for quality using the QUIPS Risk of Bias tool. For detailed results of 
the quality of these studies, we refer to Table 5.3. 
 
Results 
Results are shown for subjective recovery as a primary outcome measure for sub-question 1. The 
VISA-A score, patient satisfaction and the percentage of patients developing contralateral 
symptoms are shown as secondary outcome measures. A subdivision was created for these 4 
outcome measures. 
 
Primary outcome measure: subjective recovery 
Midportion Achilles tendinopathy 
After 2 to 5 years of follow-up, 23 to 60% of patients with midportion Achilles tendinopathy 
reported persistent symptoms (Table 5.4). A longer follow-up duration did not show a trend of a 
decreasing percentage of patients with persistent symptoms. In 1 study of 65 patients (initially 
randomised design) it was found that 23% of patients had persistent symptoms after 3 years of 
follow-up.6 Subjective recovery after treatment (nitrate patch) was significantly better than the 
control treatment (placebo patch), but given the long time from the last non-surgical treatment, 
the working group considered it irrelevant to report the difference between the two groups. 
There are 2 studies that report subjective recovery 5 years after starting a new non-surgical 
treatment. In the first study, which included 58 patients, 60% had persistent symptoms.9 At 
baseline, patients in this RCT were instructed to perform eccentric exercise therapy, in addition 
to which the intervention group also used a night splint. The second study included 38 patients 
and reported that 35% had persistent symptoms, 5 years after non-surgical treatment with 
progressive exercise therapy.7 The last study had a prospective longitudinal design and included 
21 patients of which 53% reported persistent symptoms after 2 years of follow-up.10 The patients 
in this study were all treated with minimally invasive techniques (paratenon decompression 
(injection) and intratendinous dry needling of areas with increased ultrasound Doppler flow.  
 
Insertional Achilles tendinopathy 
No studies on subjective long-term recovery have been conducted in insertional Achilles 
tendinopathy.  
 
Achilles tendinopathy (unspecified midportion or insertional) 
The study with the longest follow-up duration (10 years) assessed the long-term course of 77 
patients with midportion Achilles tendinopathy (n=63) and insertional Achilles tendinopathy 
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(n=14).4 At baseline, patients performed supervised isotonic exercise therapy. If the performance 
of the exercises was limited by pain, 1 to 3 peritendinous corticosteroid injections were given. 
After 10 years follow-up, a full functional recovery without physical limitations was reported in 
63% of patients. In 27% of patients there was mild functional impairment and in 10% there was 
a poor functional outcome. The results were reported only for the whole group, but not by 
subtype (insertional versus midportion). 
 
Secondary outcome measure: VISA-A score 
Midportion Achilles tendinopathy 
The VISA-A score in midportion Achilles tendinopathy varied in 5 studies with 2 to 10 years 
follow-up on average between 66 and 99 points. Follow-up values higher than 80 points were 
found after 3 years, but there was no trend of further increase in the longer term (Table 5.5). 
Two studies determined the VISA-A score after 5 years follow-up. The first study found a mean 
(SD) VISA-A score of 90 (11) in 38 patients with midportion Achilles tendinopathy after non-
surgical treatment with progressive exercise therapy.7 This study did not describe the percentage 
of inactive patients. The second 5-year follow-up study of 58 patients found a mean (SD) VISA-
A score of 84 (15).9 In this study, 9% of patients were inactive. At baseline, patients in this RCT 
were instructed to perform eccentric exercise therapy, in addition to which the intervention 
group also used a night splint. The study with the longest follow-up duration of 10 years assessed 
the long-term outcome of 63 patients with midportion Achilles tendinopathy.4 After 10 years of 
follow-up, a mean (SD) VISA-A score of 80 (21) was reported. In this study some (9%) of the 
included patients were inactive. At baseline, patients performed supervised eccentric/concentric 
exercise therapy with the addition of 1 to 3 peritendinous corticosteroid injections if exercises 
were limited by pain. The final 2 studies determined the VISA-A score after 2 and 3 years 
respectively. The first study was an RCT (nitrate patch versus placebo patch) in 65 patients.6 
After 3 years follow-up, a mean VISA-A score of 95 (SD not explicitly stated) and 99 (SD not 
explicitly stated) were found in both groups. Additionally, there was no reporting of what 
percentage of patients were inactive. The second study was a prospective longitudinal study 
involving 36 patients who had undergone 3 shockwave therapy at baseline.8 After 2 years of 
follow-up, the mean VISA-A score was 66 (range 18 to 94) for patients with midportion Achilles 
tendinopathy. The percentage of inactive patients was not reported. The workgroup found it 
important to consider if inactive patients were included because this can affect the VISA-A score 
(the maximum VISA-A score for inactive patients being 60/100 points).    
 
Insertional Achilles tendinopathy 
Long-term outcome assessment was examined in 2 prospective longitudinal studies. In the first 
study, 20 patients underwent 3 sessions of shockwave therapy and at 2 years follow-up they had a 
mean VISA-A score of 70 points (range 52 to 97).8 There was no reporting of whether patients 
were inactive. In the second study (n=14), the long-term course was assessed after 10 years.4 In 
this study, a mean (SD) VISA-A score of 90 (10) was reported. In this study, some of the 
included patients were inactive (9%), which may have affected the VISA-A score. At baseline, 
patients performed supervised eccentric/concentric exercise therapy with the addition of 1 to 3 
peritendinous corticosteroid injections if the exercises were limited due to pain. 
 
Secondary outcome measure: patient satisfaction 
Midportion Achilles tendinopathy 
The patient satisfaction in midportion Achilles tendinopathy varied between 50% and 76% after 
2 to 5 years follow-up. There is no trend towards a higher patient satisfaction with longer follow-
up duration.  
 
In the largest prospective longitudinal study of 58 patients, 50% reported a good to excellent 
patient satisfaction after 5 years follow-up.9 Of these, 41% reported good and 9% excellent 
patient satisfaction after treatment with eccentric exercise therapy with or without a night splint. 
A prospective longitudinal study of 21 patients reported high to very high patient satisfaction in 
76% of patients.10 These patients were all treated with minimally invasive injection therapy. The 
last study involved a prospective longitudinal study of 36 patients with midportion Achilles 
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tendinopathy that measured patient satisfaction after 3 sessions of shockwave therapy as an 
average on a five-point Likert scale.8 On average, “much improved” was reported by patients 
after 2 years of follow-up (on average 2.2 points, SD not reported). As the results were presented 
only as an average Likert score (1 point “completely recovered”, 6 points “worse”), they cannot 
be further specified or categorised. 
 
Insertional Achilles tendinopathy 
In a prospective longitudinal study of 20 patients with insertional Achilles tendinopathy, patient 
satisfaction after 3 sessions of shockwave therapy was expressed as an average of a five-point 
Likert scale after 2 years of follow-up.8 On average, “somewhat improved” was reported by 
patients (on average 2.7 points, SD not reported). As the results were only presented as an 
average Likert score (1 point “completely recovered”, 6 points “worse”), they cannot be further 
specified. 
 
Achilles tendinopathy (unspecified if midportion or insertional) 
One study rated patient satisfaction after a follow-up duration of 2 years in insertional or 
midportion Achilles tendinopathy without performing subgroup analyses. In this prospective 
longitudinal study of 30 patients, 93% reported that they were satisfied with the result of 
treatment after an injection of platelet-rich plasma followed by eccentric exercise therapy.5 
 
Secondary outcome measure: percentage of patients who develop Achilles tendinopathy on the contralateral side 
Midportion Achilles tendinopathy 
The percentage of patients who develop contralateral symptoms of midportion Achilles 
tendinopathy at 5 years follow up varied between 9% and 43%. 
 
Two studies examined the percentage of patients who developed contralateral symptoms. Both 
studies used a follow-up duration of 5 years. The first study (n=34 with unilateral midportion 
Achilles tendinopathy) reported pain symptoms from the previously asymptomatic side during 
follow-up in 43% of patients.9 At baseline, patients in this originally randomised study were 
instructed in the execution of eccentric exercise therapy, in addition the intervention group also 
used a night splint. In the second study, 34 patients with unilateral midportion Achilles 
tendinopathy were included and performed progressive exercise therapy.7 Nine percent of the 
patients developed symptoms of the asymptomatic side.  
 
Insertional Achilles tendinopathy 
No studies have been conducted for insertional Achilles tendinopathy about the development of 
symptoms of the asymptomatic side.  
 
The quality of the evidence 
The quality of the evidence was determined per outcome measure and is based on results from 
prospective longitudinal studies (cohort study or case series). The quality of evidence starts at a 
high level for prognostic factors according to the GRADE assessment in this type of design. The 
quality of evidence per outcome measure is shown in Table 5.6. The level was not increased for 
any outcome measure during the GRADE assessment, it was reduced by 2 to 3 levels for all 
outcome measures to low or very low. This was done due to imprecision in all outcome 
measures, a high risk of bias in all the studies and inconsistency in 2 outcome measures. 
 
Sub-question 2 (Percentage returning to sport) 
Description of studies 
One case series was included to answer this sub-question.10 The characteristics and most 
important results of this study can be found in Table 5.1. As there is only 1 study, the 
characteristics are described below.  
 
The study was assessed using the QUIPS Risk of Bias tool. For the detailed results of the 
assessment of the quality of this study, we refer to Table 5.3. 
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Results  
The results are shown for return to sports as the primary outcome measure for sub-question 2.  
 
Midportion Achilles tendinopathy 
One study examined a population with midportion Achilles tendinopathy, all of whom were 
treated with minimally invasive injection therapy.10 The population size was 21 at baseline and 17 
completed the last follow-up. The mean age was 55 years (43% male). The percentage of patients 
who returned to their desired sport 2 years after treatment was at least 85%. All 17 patients who 
could be contacted at follow-up had returned to their desired sport. The remaining 4 patients 
were not available to report this outcome measure. The same study found that 8/17 patients had 
a full recovery from symptoms, which shows that patients without full recovery of symptoms 
could also return to sports. The amount of pain during sport was not reported. It is also unclear 
at what level and intensity sport they participated in after 2 years. 
 
Insertional Achilles tendinopathy 
No studies have been conducted that have assessed the long-term return to sports in insertional 
Achilles tendinopathy. 
 
Quality of evidence 
The quality of the evidence is determined per outcome measure and is based on results from 
prospective longitudinal studies (cohort study or case series). The quality of evidence starts at a 
high level for prognostic factors according to the GRADE assessment in this type of design. The 
quality of evidence per outcome measure is shown in Table 5.6. The level for the return to sports 
outcome measure was reduced by 2 levels. This was due to imprecision and a high risk of bias in 
the study included. 
 
Sub-question 3 (Prognostic factors) 
Description of studies 
To answer this sub-question, 1 prospective longitudinal study with a multivariate model and 3 
studies with a univariate model were taken into account. The prospective longitudinal study, 
which incorporated a multivariate model, included a population of 58 patients with midportion 
Achilles tendinopathy.9 Treatment consisting of eccentric exercise therapy with or without a 
night splint. The mean age was 51 years (range 36 to 64) and 59% of the patients were male. 
Forty-six patients completed the last follow-up, meaning that 21% were lost to follow-up. The 
follow-up duration was 5 years. The characteristics and main results of the 3 studies with 
univariate analyses can be found in Table 5.2. 
 
All studies were assessed with the QUIPS Risk of Bias tool. For detailed results of the 
assessment, we refer to Table 5.3. Due to the limited number of studies that examined prognostic 
factors with a multivariate analysis, studies with a univariate analysis are also briefly described in 
the results and in Table 5.2. We did not perform a GRADE assessment for the studies with 
univariate analyses, because of the uncertainty of the evidence. 
 
Results  
For the answer to sub-question 3, the prognostic value of baseline variables, we used the primary 
outcome measure subjective recovery. The VISA-A score, patient satisfaction and return to 
sports were secondary outcome measures. 
 
Studies with multivariate analysis 
VISA-A score 
Midportion Achilles tendinopathy 
In the only prospective longitudinal study in which a multivariate analysis was performed in 58 
patients, no prognostic factors were found that were associated with the prognosis of Achilles 
tendinopathy after treatment with eccentric exercise therapy with or without the addition of a 
night splint.9 The following factors were investigated: age, gender, BMI, duration of symptoms at 
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baseline, thickness of the Achilles tendon on ultrasound and amount of ultrasonographic 
Doppler flow. No factors were associated with the final VISA-A score.  
 
Subjective recovery 
No studies were found on prognostic factors for subjective recovery. 
 
Patient satisfaction 
No studies were found on prognostic factors for patient satisfaction. 
 
Return to sports  
No studies were found on prognostic factors for return to sports. 
 
Studies with univariate analysis 
Midportion Achilles tendinopathy 
A prospective longitudinal study in 38 patients showed a relationship between persistent 
symptoms 12 months after starting progressive exercise therapy and the VISA-A score after 5 
years.7 The asymptomatic group at 12 months after starting this treatment had a mean (SD) 
VISA-A score of 91 (10) after 5 years. The group that had persistent symptoms 12 months after 
starting treatment had a mean (SD) VISA-A score of 79 (7) after 5 years. The two groups 
differed significantly from each other (p=0.023). Other outcome measures examined were found 
to have no prognostic value for the degree of symptoms after 5 years of follow-up: age, sex and 
degree of kinesiophobia.  
 
Insertional Achilles tendinopathy 
No studies have been conducted on prognostic factors for insertional Achilles tendinopathy in 
the long term.  
 
Achilles tendinopathy (unspecified midportion or insertional) 
Two studies examined prognostic factors using a univariate model in a population with 
unspecified Achilles tendinopathy. In the largest study, 93 patients with Achilles tendinopathy 
were included and supervised for 6 months preforming eccentric and/or concentric exercise 
therapy with the addition of 1 to 3 injections of peritendinous corticosteroids if exercises were 
limited by pain.4 After 10 years follow-up, the following factors were found to have no 
prognostic value for the degree of symptoms for insertional or midportion Achilles tendinopathy: 
an abnormal ultrasound structure of the Achilles tendon and the amount of ultrasonographic 
Doppler flow. In addition, the number of peritendinous injections with corticosteroids did not 
affect the outcome after 10 years. No factors were identified that were associated with symptoms 
in this group.  
The second study was a prospective longitudinal study in which 56 patients with insertional or 
midportion Achilles tendinopathy were included and underwent 3 sessions of shockwave therapy 
at baseline.8 After 2 years of follow-up, the following factors were found to have no prognostic 
value for the degree of symptoms: age and duration of symptoms at baseline. No prognostic 
factors were identified in this group.  
 
Quality of evidence 
The quality of the evidence is reported per prognostic factor and is based on the results from 
prospective longitudinal studies (cohort study or case series). Therefore, the quality starts at the 
high level for the GRADE-assessment. The level of evidence is shown per determinant in Table 
5.7. The level was reduced by 2 levels for all determinants to low. The only study for answering 
the current sub-question was of low quality and imprecision could not be assessed due to the lack 
of confidence intervals.  
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Conclusions 
 
Sub-question 1. What percentage of patients with Achilles tendinopathy have persistent 
symptoms for more than 1 year? 
 
Midportion Achilles tendinopathy 

Very low 
Grade 

From 23 to 60% of patients with midportion Achilles tendinopathy have 
persistent symptoms after 2 to 5 years follow-up despite various non-surgical 
treatments. There may be a trend where less patients have persisting symptoms 
with longer follow-up.  
 
Source: Paoloni et al.6; Silbernagel et al.7; van der Plas et al.9 and Yeo et al.10  

 

Low 
Grade 

After 2 to 10 years follow-up the VISA-A score in patients with midportion 
Achilles tendinopathy varies between 66 and 99 points, despite various non-
surgical treatments. 
 
Source: Johannsen et al.4; Paoloni et al.6; Silbernagel et al.7 and van der Plas et al.9 

 

Low 
Grade 

Patient satisfaction after 2 to 5 years seems to vary between 50 to 76% in 
midportion Achilles tendinopathy after various non-surgical treatments. There 
does not appear to be a higher patient satisfaction with a longer follow-up 
duration. 
 
Source: van der Plas et al.9 and Yeo et al.10 

 

Very low 
Grade 

In patients with unilateral midportion Achilles tendinopathy, 9 to 43% developed 
symptoms on the asymptomatic side during 5 years of follow-up. 
 
Source: Silbernagel et al.7 and van der Plas et al.9 

 
Insertional Achilles tendinopathy 

Low 
Grade 

The VISA-A score in insertional Achilles tendinopathy is around 70 points, 2 
years after undergoing non-surgical treatment. 
 
Source: Taylor et al.8 

 

Low 
Grade 

Patients with insertional Achilles tendinopathy report being on average, 
"somewhat improved" 2 years after non-surgical treatment.  
 
Source: Taylor et al.8 

 
Achilles tendinopathy (unspecified midportion or insertional) 

Low 
Grade 

37% of patients have persistent symptoms of midportion or insertional Achilles 
tendinopathy at 10 years follow-up, despite several non-surgical treatments. 
 
Source: Johannsen et al.4 

 

Low 
Grade 

Patient satisfaction is around 93% in patients with midportion or insertional 
Achilles tendinopathy 2 years after non-surgical treatment.  
 
Source: Monto et al.5 
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Sub-question 2. What percentage of patients with Achilles tendinopathy return to their original 
level of sport over a period of more than 1 year? 
 
Midportion Achilles tendinopathy 

Low 
Grade 

At least 85% of patients with midportion Achilles tendinopathy appear to return 
to their original level of sports after non-surgical treatment. 
 
Source: Yeo et al.10 

 
Insertional Achilles tendinopathy 

- 
Grade 

Due to the lack of studies no conclusions can be drawn in insertional Achilles 
tendinopathy. 

 
Sub-question 3. What factors affect the long-term prognosis (longer than 1 year) in patients with 
Achilles tendinopathy? 
 
Midportion Achilles tendinopathy 

Very low 
Grade 

The following factors may not have prognostic value for midportion Achilles 
tendinopathy: age, gender, BMI, duration of symptoms at baseline, ultrasound 
tendon thickening and amount of ultrasonographic Doppler flow.  
 
Source: van der Plas et al.9 

 
Insertional Achilles tendinopathy 

- 
Grade 

Due to the lack of studies, no conclusion can be drawn on possible prognostic 
factors for insertional Achilles tendinopathy. 

 
Considerations  
Advantages and disadvantages of the intervention and the quality of the evidence 
This module attempts to answer the question of what the long term prognosis for patients with 
Achilles tendinopathy is, and which factors affect it. Most studies with long-term follow-up were 
done in patients with midportion Achilles tendinopathy and to a limited extent in insertional 
Achilles tendinopathy.4-10  Based on the available data comparing these two entities, there does 
not appear to be an obvious difference in prognosis. For this reason, the working group 
considered it plausible that the results of the studies in midportion Achilles tendinopathy can be 
extrapolated to insertional Achilles tendinopathy and in the considerations and recommendations 
they are discussed as one. 
 
The starting point of sub-question 1 was to answer which percentage of patients experience 
persistent symptoms of Achilles tendinopathy after more than a year. According to the current 
literature, this rate appears to be between 23% and 60% after 2 to 5 years.6 7 9 10 There is limited 
evidence that there is a lower percentage of patients with persistent symptoms as the follow up 
lengthens. Based on this, the workgroup acknowledged the existence of a reasonably large 
subgroup of patients who have persistent long term symptoms. The study with the longest 
follow-up duration (10 years), included both insertional and midportion Achilles tendinopathy. In 
this study, 37% of patients still had some degree of pain and functional impairment.4 This was 
also found in a recently published abstract of a prospective cohort study in 43 of the 54 patients 
(80% follow-up) with midportion Achilles tendinopathy.11 In this cohort, after 10 years, the rate 
of persistent complaints was 23%. As these results have not yet been published and were 
therefore not identified in the search strategy, this study can only be taken into account in these 
considerations. Figure 5.2 provides an overview of all studies with long-term follow-up in 
Achilles tendinopathy (insertional and midportion Achilles tendinopathy combined). The 
working group noted that the prognosis for those with short-living symptoms is largely unknown 
and may be more favourable. In a recently published prospective cohort study, new information 
about this subgroup has become available.12 In this study, 100 runners with new onset Achilles 
tendon pain were included. After 1 year, 32% had persistent symptoms. Therefore, although a 
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substantial percentage of patients had persistent symptoms, the prognosis appears better than in 
patients with chronic (> 2 months) symptoms at the start of the study.  
 
A more favourable prognosis is found when the VISA-A score is used as an outcome measure. 
According to the literature, the VISA-A score in midportion Achilles tendinopathy appears to 
vary between 66 and 99 points after 2 to 10 years.4 6 7 9 As the VISA-A score is a continuous 
outcome measure, the interpretation is more difficult. Recent research shows that a score of 60 
points or higher is rated by athletes as an acceptable level (PASS - Patient Acceptable Symptom 
State).13 From that point of view, these averages can be interpreted as an acceptable outcome. 
What is striking, however, is that the distribution of VISA-A scores is very large (an SD mostly 
between 10 and 20 points). This possibly reflects the subgroup of patients who have a poor long-
term outcome. Another potential disadvantage of the VISA-A score is that it does not directly 
inform whether an individual has achieved their goals. For example, an inactive person can score 
up to 60 points and be very satisfied with that outcome, while an athlete with a score of 60 points 
(maximum 100 points can be achieved for an athlete) is probably not satisfied.14 This shows that 
the VISA-A score is more suited for use within a homogenous sporting population. However, a 
validation process is currently underway to develop a VISA-A questionnaire for inactive 
patients.15 As a result, better distinction can be made in populations in the future and therefore 
more targeted research can be done. In addition, there may be a subgroup of people who are not 
fully recovered, but who participate in sports again. They have improved load bearing capacity 
(people score better on the VISA-A questionnaire), but are not completely free of symptoms.  
 
Physical activity and sport can play an important role in Achilles tendinopathy. Johannsen et al.4 
report that 68 out of 93 patients included (73%) were active in sport prior to their Achilles 
tendon symptoms. Another study showed that 84% were injured during sports7, and in another 
study, 42 out of 46 patients (91%) were active in sports prior to their injury.9 These studies did 
not specify whether these were sports where the Achilles tendon is more heavily loaded and of 
the frequency of sports participation. Yeo et al.10 reported that all patients undertook some form 
of regular physical activities (walking, running, cycling, golf, soccer and tennis). Taylor et al.8 and 
Paoloni et al.6 did not mention whether patients participated in sport. This indicates that the 
interpretation of the VISA-A score depends heavily on the patient's interpretation and on the 
instructions of the healthcare providers. This means that comparing VISA-A scores between 
different studies should be done with caution. 
 
Patient satisfaction seems to vary between 50% and 76% after 2 to 5 years of follow-up.9 10 
Although this is an easily accessible outcome measure and can be explained quite understandably 
to patients, the disadvantage is that satisfaction can be determined by many factors. A patient 
may be satisfied with the quality of care provided and express this as a good patient satisfaction 
outcome, but this is not necessarily linked to a successful treatment.  
 
There seems to be an increased risk of Achilles tendinopathy on the asymptomatic contralateral 
side within 5 years. Two studies specifically looked at this and found the probability was between 
9 and 43%.7 9 This phenomenon seems to be a regular occurrence; however it should be 
mentioned that there is a large spread of the data and methodological shortcomings of the studies 
included. 
 
There are no studies in which the percentage of patients with persisting insertional Achilles 
tendinopathy symptoms is reported over a period of longer than 1 year. Only outcome measures 
using the VISA-A score and patient satisfaction have been examined in 1 study of low 
methodologically quality. The VISA-A score in patients with an insertional Achilles tendinopathy 
was 70 points, 2 years after shockwave therapy and the patients were on average "somewhat 
improved".8 
 
Sub-question 2 focused on one of the main limitations for patients, the impairment of ability to 
tolerate (sports) loading. The working group was interested in the percentage of patients who 
could return to their original level of sports in the long term (> 1 year). A study in patients with 
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midportion Achilles tendinopathy described that more than 85% of patients returned to their 
previous sport.10 This should be interpreted with caution because this conclusion is based on a 
study with low methodological quality. In the previous Dutch multidisciplinary chronic Achilles 
tendinopathy guideline (2007) a retrospective study discussed a return to sports rate of 80% after 
8 years.16 Due to the very wide distribution of the follow-up moment (average 8 years, standard 
deviation 2 years) the results of this study cannot be translated into practice and was found not to 
be suitable for answering the research question. There are no studies that have described long-
term return to sports in insertional Achilles tendinopathy. The working group wanted to stress 
that this outcome measure should be used more precisely in future research. It is important to 
know the following aspects of return to sports: do patients return to their desired sport? Do 
patients return to their previous level of sports? Do patients return to their previous level of 
performance? Do patients experience symptoms during their sports? These components have 
been identified as knowledge gaps.  
 
Sub-question 3 focused on which factors affect the long-term prognosis (longer than 1 year after 
treatment). The following factors do not appear to have prognostic value: age, gender, BMI, 
duration of symptoms at baseline, ultrasound thickening of the Achilles tendon and amount of 
ultrasonographic Doppler flow. However, this is based on low quality evidence. These factors 
were also not predictive of the onset of Achilles tendinopathy (module 1 risk factors). It is 
important that health care professionals realise that these factors do not cause a poor long-term 
prognosis. The previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007) 
reported that ultrasound grading of Achilles tendinopathy had prognostic value. This was based 
on the results of a study with a very wide range of follow-up (average 25 months, range 5 to 52 
months) and was found unsuitable for answering the research question by our working group.17 
In addition, more recent data with an advanced ultrasound technique (Ultrasound Tissue 
Characterisation) shows that the degree of structural abnormalities is not a prognostic factor.18 
For this reason, the working group considered it plausible that clinically measurable ultrasound 
findings are not predictive for the long-term prognosis. There have been no studies investigating 
prognostic factors in insertional Achilles tendinopathy. 
 
Patient values and preferences  
A survey by the Netherlands Patient Federation showed that 63% of patients had a main 
objective of returning to sports (with or without residual symptoms). In particular, this module 
examines the long-term prognosis, with only one study reporting return to sports in patients with 
midportion Achilles tendinopathy. In this study that was at least 85%. This could mean that most 
patients can achieve their long-term goal. However, it is unknown whether their return to sports 
was at their previous level. The average VISA-A score of 66-99 points with a large variation 
implies that at some patients still had pain, most likely during and/or after sports.  
 
Cost 
It is likely that the cost of care will increase as a result of continued utilisation by patients who 
have persistent symptoms. The search for a solution is reflected by trying different treatments 
over time with different healthcare providers. This can potentially be overcome by a care 
coordinator who creates a realistic expectation pattern, helps decision making and motivates the 
patient in these often long journeys. The individual patient’s coping strategy can affect the 
frequency of treatment. A study in the UK showed that if a specific guideline for Achilles 
tendinopathy was implemented within an orthopaedic department, the cost of care was reduced 
by 51% (from £13,340 to £5,660 per group, 46 patients per group).19 In particular, savings were 
made on physiotherapy sessions, imaging and a reduction in repeated consultations. Recognition 
and counselling of this patient group is therefore also important in light of healthcare 
consumption and its financial consequences. 
 
Acceptability for other stakeholders 
As described earlier, there is a relatively large group of patients who continue to have complaints 
after more than year. Put into perspective of absolute numbers, this is even more impressive. The 
incidence of Achilles tendinopathy in Dutch general practice is approximately 2.35/1,000 
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registered adult patients.20 21 With a total of 5,028 GP practices and an average of 2,095 enrolled 
people per practice, this equates to an absolute number of nearly 25,000 new patients with 
Achilles tendinopathy annually. Based on this, the subgroup who continue to have long-term 
symptoms would be around 6,000 people. Healthcare providers who treat these patients will have 
to deal with patients who have very longstanding and may be dissatisfied. These healthcare 
providers have a task to provide the right information and advice, focusing in particular on the 
long-term prognosis of Achilles tendinopathy. Important topics and treatment goals could be 
expectation management, influencing coping style, improving self-reliance, coaching and 
stimulating motivation.22  
 
Feasibility and implementation 
Not applicable 
 
Balance between the arguments for and against the intervention 
Not applicable 
 

Figures and Tables supplementary Module 5 
 

 
Figure 5.1 – PRISMA Flowchart of the study selection process: Module 5.  
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Figure 5.2 – An overview of subjective recovery over time for patients with Achilles 
tendinopathy. The diamonds represent individual studies which evaluated subjective recovery on 
the long term (>1 year).  The size of the diamond represents the study size. The trendline shows 
the correlation between the different studies and shows a mild decrease of the percentage of 
persisting symptoms in time. In this figure we used the most recent data. 
 
 Initial search After deduplication 

Embase.com 652 637 
Medline ovid  677 211 
Total  1329 848 

 
Database Search terms 

Embase.com 
 

('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'Achilles 
tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) NOT 
((Conference Abstract)/lim) AND (English)/lim NOT ((animals)/lim NOT 
(humans)/lim) AND ('cohort analysis'/exp OR 'longitudinal study'/de OR 
'retrospective study'/exp OR 'prospective study'/exp OR 'follow up'/exp OR 
(cohort* OR longitudinal* OR retrospectiv* OR prospectiv* OR 'follow up*' 
OR followup*):ab,ti) 

Medline 
Ovid 

 (((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles 
tendon"/pa OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* 
OR tendinosis* OR tendonitis* OR tendon-patholog*))).ab,ti.) AND English.lg 
NOT (exp animals/ NOT humans/) AND (exp cohort studies/ OR (cohort* 
OR longitudinal* OR retrospectiv* OR prospectiv* OR follow up* OR 
followup*).ab,ti.) 

Table 5.1 – Search strategy for Module 5 (prognosis of Achilles tendinopathy). 
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Study  Study 
characteristics  

Patient 
characteristics 

Treatment  Follow-up  Outcome measures Results  Predictors 

Johannsen 
et al. 
(2018) 

Type of study:  
Prospective 
longitudinal 
study 
 
Setting: 
Outpatient 
rheumatology 
clinics around 
Copenhagen 
(Brønshøj and 
Farum), 
Denmark.  
 
Source of 
Funding: Non-
commercial 
funding1 

Inclusion criteria: 

 Local tenderness 
at palpation of 
the tendon, 
tenosynovium or 
tendon insertion 
impairing the 
daily activities of 
the patient. 

  ≥18 years old 
 
Exclusion criteria: 

 Arthritis 
 

 Type of AT: 
Insertional AT 
(n=18) and 
midportion AT 
(n=75) 

 Number of 
participants: 93 

 Active 
participants: 91% 

 Mean age: 58.6 
years (SD not 
reported for 
whole group) 

 Male subjects: 
54% 
 

Until 6 months of 
follow-up: Reduced 
running and jumping 
activities, 
concentric/eccentric 
exercises, calf 
stretching, and if 
training was impossible 
due to too severe pain 
supplemented with one 
to three ultrasound-
guided CS injections (1 
mL Lidocaine 10 
mg/mL and 1 mL 
methylprednisolone 
acetate 40 mg/mL) in 
order to continue the 
training. After this 
period, patients were 
free to receive other 
treatments. 16% 
underwent surgery. 

Length of 
follow-up: 10 
years 
 
Loss to follow-
up: 
16/93; 5 
deceased, 6 no 
contact possible, 
1 moved abroad 
and 4 were not 
motivated  

Primary and 
secondary outcomes 
were not specified: 

 Global assessment 
of function on a 4-
grade scale 

 Tendon ruptures 

 Sought for other 
treatments 

 VISA-A score 

 VAS during 20 
one-legged heel 
rises, pain at 
palpation and 
morning pain.  

Excellent 
physical function 
was reported in 
63% and a good 
physical function 
in 27%.  
 
VISA-A score 
was mean 84 (SD 
19). The VISA-A 
score for 
midportion AT 
was 80 (SD 21) 
and for 
insertional AT 90 
(SD 10).  

Ultrasonographic 
heterogeneity and an 
increased blood flow 
at entry did not 
predict a poor 
outcome. 
 
No differences in 
outcomes of 
insertional and 
midportion Achilles 
tendinopathy.  
 
Analysis: Univariate 
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Monto et 
al. (2012) 

Type of study: 
Prospective 
longitudinal 
study 
 
Setting: Not 
reported 
 
Source of 
Funding: 
Commercial 
funding2 

Inclusion criteria: 

 Chronic 
unilateral Achilles 
tendinosis who 
had failed 
extensive 
traditional 
nonoperative 
management 
(rest, physical 
therapy, silicone 
heel lifts, CAM 
walker bracing, 
cast 
immobilisation, 
night splinting, 
and non-steroidal 
medication) for 
at least 6 months. 

Exclusion criteria: 

 None 
 

 Type of AT: 
Insertional AT 
and midportion 
AT 

 Number of 
participants: 30 

 Active 
participants: 87% 

 Mean age: 47 
years (range 33-

Platelet-rich Plasma 
injection (4 cc) followed 
by a standard home 
eccentric exercise 
program. No other 
treatment modalities 
were used during the 
study. 

Length of 
follow-up: 2 
years 
 
Loss to follow-
up: 
2/30; both had 
persisting pain 

Primary and 
secondary outcomes 
were not specified: 

 AOFAS hindfoot 
score 

 Working status 

 MRI or ultrasound 
findings of chronic 
tendinitis 
(thickening, 
calcifications 
and/or tendon 
tears) 

 Satisfaction rate 
 

28 of 30 patients 
were satisfied 
with the results 
of 
the PRP 
treatment at final 
24-month 
follow-up.  
 

None investigated 
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66) 

 Male subjects: 
57% 

Paoloni et 
al. (2007) 

Type of study: 
Prospective 
longitudinal 
study (original 
study RCT) 
 
Setting:  
Orthopaedic 
Research 
Institute, St. 
George 
Hospital, New 
South Wales, 
Australia 
 
Source of 
Funding: 
Commercial 
funding3 

Inclusion criteria: 

 Noninsertional 
Achilles 
tendinopathy 
(based on a 
history of an 
insidious onset, a 
tender nodule 2-6 
cm from the 
calcaneal 
insertion, and an 
ultrasound 
examination 
excluding a frank 
tendon tear) 

 ≥18 years old 
 
Exclusion criteria: 

 Symptoms less 
than 3 months 

 Current 
pregnancy 

 Previous 
operation or 
dislocation of the 
affected ankle 

 Distal 
neurological signs 

 Local 

Intervention: Active 
glyceril trinitrate patch, 
which delivered 1.25 mg 
of glyceril trinitrate 
every 24 hours. Patches 
were replaced daily and 
applied at the site of 
maximal tenderness for 
6 months.  
 
Control: Placebo 
transdermal patch. 
Patches were replaced 
daily and applied at the 
site of maximal 
tenderness for 6 
months. 
 
Co-interventions: All 
participants were 
instructed to perform a 
tendon rehabilitation 
program consisting of 1) 
rest from aggravating 
activities, 2) the use of 
1-1.5 cm heel-raise 
wedges, 3) daily static 
stretching of the calf 
muscles, and 4) 
eccentric calf muscle-

Length of 
follow-up: 3 
years 
 
Loss to follow-
up: 
Intervention 
group: 8/32; 3 
had to 
discontinue 
treatment 
because of side 
effects, 1 had 
relocated 
overseas, 1 
suffered a recent 
Weber A fibular 
fracture, 1 had a 
posterior tibial 
tendon repair 
after acute 
tendon rupture, 
and 2 gave no 
reason 
 
Control group: 
5/33; 1 had to 
discontinue 
treatment 
because of side 

Primary and 
secondary outcomes 
were not specified: 

 Degree of Achilles 
tendon tenderness 
on a four-point 
scale 

 Patient rated pain 
score after the 
single-leg 
stationary 10 hop 
test (0-10) 

 VISA-A score 

 Recovery from 
initial injury 
(dichotomised 
VISA-A score) 

88% of the 
patients in the 
intervention 
group were 
asymptomatic 
(VISA-A score 
of 100) after 3 
years, compared 
to 67% in the 
control group 
(p=0.03). 
Combined 
outcome 77%. 
Total VISA-A 
scores at 3 years 
98.9 (SD 3.6) for 
the intervention 
group and 94.6 
(SD 2.9) for the 
control group. 
VISA-A score 
not determined 
at baseline.  
 
Return to 
previous level of 
activity not 
significantly 
different between 
both groups. Not 

None investigated 
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corticosteroid 
injection during 
the last 3 months 
 

 Type of AT: 
Midportion AT 

 Number of 
participants: 65  

 Active 
participants: NR 

 Median age: 49 
years (range 36-
77) 

 Male subjects: 
61.5% 

strengthening program.  effects, 1 had 
relocated 
interstate, 1 had 
a lower limb 
reconstructive 
surgery after a 
motorbike 
accident, 1 had a 
operative 
correction of a 
hallux valgus, 
and 1 gave no 
reason 

investigated 
whether trends 
of a decrease in 
time were 
significantly 
different. Raw 
data not 
presented.  

Silbernagel 
et al. 
(2011) 

Type of study: 
Prospective 
longitudinal 
study (original 
study RCT) 
 
Setting: 
SportRehab 
physical therapy 
clinic, 
Göteborg, 
Sweden 
 
Source of 
Funding: Non-
commercial 
funding4 

Inclusion criteria: 

 Achilles 
tendinopathy 
(combination of 
Achilles tendon 
pain, thickening, 
and impaired 
performance) for 
more than 2 
months.  

 20-60 years 
Exclusion criteria: 

 injury to the foot, 
knee, hip, or back 
and/or history of 
rheumatoid 
arthritis or any 

Intervention: Continued 
Achilles tendon-loading 
activity for the first 6 
weeks using a pain-
monitoring model (pain 
allowed to reach level 5 
on the VAS-scale, 
running from 0-10).  
 
Control group: Active 
rest with restriction of 
physical activity that 
caused the symptoms 
for the first 6 weeks.  
 
Co-interventions: 
Progressive Achilles 

Length of 
follow-up: 5 
years 
 
Loss to follow-
up: 
4/38; 1 declined 
because of other 
illnesses, 3 did 
not return 
questionnaires 

Primary and 
secondary outcomes 
were not specified: 

 Recovery from 
initial injury 

 Current symptoms 

 Other treatments 

 Satisfaction with 
treatment 

 VISA-A score 

 Physical activity 
score (6-point 
scale) 

 Tampa scale for 
Kinesiophobia 

 Test battery: Jump 

VISA-A score 
was 90 (SD 11) 
at 5 year follow-
up.  
 
22 out of 34 
(65%) patients 
were fully 
recovered at 5 
year follow-up. 
 
3 out of 34 
(8.8%) patients 
developed 
symptoms on the 
previously 
uninjured side.  

If there are 
continued symptoms 
at 12-month 
evaluation, VISA-A 
score at 5 year 
follow-up is 
significantly lower 
compared to 
asymptomatic 
patients (79±7 
versus. 91±10).  
 
Age, sex, level of 
kinesiophobia, 
VISA-A score at 
baseline, 3 months, 
and 6 months do not 
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other illness or 
injury thought to 
interfere with the 
participation in 
the study.  

 Patients with 
insertional 
tendinopathy 

 

 Type of AT: 
Midportion AT 

 Number of 
participants: 38 

 Active 
participants: NR, 
mean Physical 
activity level scale 
moderate exercise 
1-2 h/wk to 
moderate exercise 
>3 h/wk.  

 Mean age: 51 
years (SD 8.2) 

 Male subjects: 
52.9% 

tendon-loading 
strengthening program 
for 12 weeks to 6 
months. Exercises were 
performed once a day.  

tests 
(countermovement 
jump, a drop CMJ, 
and hopping), 
strength tests 
(concentric toe 
raise and an 
eccentric-
concentric toe 
raise), endurance 
test (standing toe 
raise test with 10% 
of the body weight 
added with a 
weight belt and 
tendon injury on 
ultrasound. 

predict long-term 
outcome.  
 
Analysis: Univariate  

Taylor et 
al. (2016) 

Type of study: 
Prospective 
longitudinal 
study 
 
Setting: Not 
reported 

Inclusion criteria: 

 A history, clinical 
and 
ultrasonographic 
features 
suggestive of 
refractory AT 

Extracorporeal 
shockwave therapy. 
Three session with 2500 
pulses per treatment 
were administered at 
weekly intervals. 
Frequency and pressure 

Length of 
follow-up: 2 
years 
 
Loss to follow-
up: 
10/56; Reasons 

Primary and 
secondary outcomes 
were not specified: 

 VAS at rest and on 
activity 

 VISA-A score 

 Likert satisfaction 

Midportion AT: 
VISA-A 
improved from 
40 (range 9-94) at 
baseline to 66 
(range 18-94) at 2 
years (p<0.0001). 

Age and duration of 
symptoms does not 
predict the VISA-A 
score at 2 years.  
 
Analysis: Univariate 
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Source of 
Funding: Not 
reported 

(>3 months 
duration) 

 Initially failed 
treatment by 
non-surgical 
means with 
eccentric 
exercises, heel 
inserts and/or 
non-steroidal 
anti-
inflammatory 
drugs (NSAIDs) 

Exclusion criteria: 

 None 
 

 Type of AT: 
Insertional AT 
(n=20) and 
midportion AT 
(n=36) 

 Number of 
participants: 56 

 Active 
participants: NR 

 Mean age: 54 
years (range 38-
80) 

 Male subjects: 
58.7% 
 
 

ranged from 10 Hz and 
1.5 Bar respectively for 
the first 500 pulses 
increasing to a pressure 
of2.5 Bar for the 
remaining 2000 pulses, 
largely dictated by 
patient comfort. 

not provided scores (6 point 
scale) 

 
Likert 
satisfactions 
scores were on 
average much 
improved. 
 
Insertional AT: 
VISA-A 
improved from 
43 (range 7-72) at 
baseline to 70 
(range 52-97) at 2 
years (p=0.0006). 
 
Likert 
satisfactions 
scores were on 
average 
somewhat 
improved. 
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Van der 
Plas et al. 
(2012) 

Type of study: 
Prospective 
longitudinal 
study (original 
study RCT) 
 
Setting: Sports 
Medicine 
Department, 
The Hague 
Medical 
Centre, 
Leidschendam, 
The 
Netherlands 
 
Source of 
Funding: Not 
reported 

Inclusion criteria: 

 Chronic 
midportion AT 

 Presence of 
symptoms for 
more than 2 
months 

 Participation in 
sporting activities 
and the wish to 
return 

 18-70 years 
Exclusion criteria: 

 Previous 
performance of 
an intensive 
program of 
heavy‐load 
eccentric 
exercises  

 Inability to 
perform heavy‐
load exercises.  

 Tendon ruptures 

 Systemic illness 
 

 Type of AT: 
Midportion AT 

 Number of 
participants: 58 

 Active 

Intervention: Night 
splint. Patients had to 
maintain a neutral 
position (0°) for the first 
4 weeks, and after this 
period a dorsiflexed 
position of at least 5° 
was used.  
 
Control: None besides 
co-interventions. 
 
Co-interventions: 
Eccentric calf muscle 
exercises 180 repetitions 
per day. Patients should 
ignore the pain and if 
exercises could be 
performed without any 
discomfort, load was 
increased using a 
backpack. All patients 
were instructed to avoid 
weight‐bearing sporting 
activities for the first 4 
weeks. After 4 weeks, 
gradual Return to sports 
s activities was 
encouraged if the pain 
allowed. 

Length of 
follow-up: 5 
years 
 
Loss to follow-
up: 
12/58; 6 
patients were 
not reachable 
for follow-up, 5 
patients refused 
to participate, 
and 1 had a 
direct trauma to 
the Achilles 
tendon 2 days 
before follow-
up.  

Primary outcome: 

 VISA-A score 
Secondary outcomes: 

 Pain status (pain-
free, not pain-free) 

 Condition of the 
uninvolved tendon 
(affected, not 
affected) 

 Subjective patient 
satisfaction 

 Received 
alternative 
treatments 

 Continuation of 
the eccentric 
exercises 
(continued, 
stopped after the 
heel-drop 
program) 

The VISA-A 
score improved 
from 49.2 (SD 
20.1) at baseline 
to 83.6 (SD 14.9) 
at 5-year follow-
up (p<0.001). 
39.7% reported 
to be completely 
pain-free at 5-
year follow-up.  
 
Of the patients 
with unilateral 
AT, 43.3% 
developed some 
degree of pain in 
the contralateral 
tendon during 
the 5-year 
follow-up. 
 
50% of the 
patients reported 
a excellent or 
good patient 
satisfaction and 
50% a moderate 
or poor 
satisfaction at 5-
year follow-up 
(8.6% excellent, 
41.1% good).  

Age, sex, BMI, 
duration of 
symptoms at 
baseline, degree of 
neovascularisation at 
baseline, and sagittal 
tendon thickness at 
baseline do not 
influence the VISA-
A score at 5-year 
follow-up or the 
difference in VISA-
A score between 
baseline and 5-year 
follow-up. 
 
Analysis: 
Multivariate 
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participants: 91% 

 Mean age: 50.9 
years (range 36-
64) 

 Male subjects: 
58.7% 

Yeo et al. 
(2016) 

Type of study: 
Prospective 
longitudinal 
study 
 
Setting: Tertiary 
unit, not further 
specified 
 
Source of 
Funding: Not 
reported 

Inclusion criteria: 

 Non-insertional 
Achilles 
tendinopathy 
confirmed on 
ultrasound 

 Presence of 
symptoms for 
more than 3 
months 

 ≥18 years 
Exclusion criteria: 

 Partial or 
complete tendon 
rupture as 
diagnosed on 
ultrasound 

 Not able to 
comply with our 
rehabilitation 
protocols (e.g. 
learning 
disability) 

 Phobia of needles 

 Coexisting causes 
of lower leg pain 

Ultrasound-guided 
intratendinous needling 
of neovascular areas and 
small-volume 
hydrostatic paratenon 
decompression was 
performed 6-weekly. All 
patients then underwent 
a standardised 
physiotherapy 
regime for 4 weeks 
concentrating on 
eccentric exercises. 
There were no 
restrictions 
with regard to Return to 
sports activities. This 
procedure was repeated 
at 6-weekly intervals if 
there was sonographic 
evidence of persistent 
paratenon adhesion and 
neovascularity until 
symptomatic resolution 
or no improvement was 
evident. 

Length of 
follow-up: 2 
years 
 
Loss to follow-
up: 
4/21; Reasons 
not provided 

Primary outcome: 

 VAS at rest and 
during activity 

Secondary outcomes: 

 Return to sports  

 Satisfaction level 

 Anteroposterior 
diameter of the 
tendon 

 Neovascularity 
score 

 

76 % (16 
tendons) of 
patients had very 
high or high 
satisfaction level 
with 8/17 (47%) 
patients having 
complete 
resolution of 
symptoms. 
 
All 17 patients 
were able to 
continue their 
sporting 
interests. 
 
 

None investigated 
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(e.g. sciatica) 
 

 Type of AT: 
Midportion AT 

 Number of 
participants: 21 

 Active 
participants: 
100% 

 Mean age: 55.3 
years (range 39-
76) 

 Male subjects: 
42.9% 

Table 5.2 – Evidence table of included prospective studies (randomised, cohort and case-series) which investigated the long term prognosis (> 1 year) of Achilles 
tendinopathy. 
Abbreviations: AT, Achilles tendinopathy; RCT, Randomised controlled trial; SD, Standard deviation; VAS, Visual analogue scale; VISA-A, Victorian Institute of 
Sport Assessment – Achilles. 
1 The study was funded by 'Fonden for Faglig udvikling I Speciallægepraksis' governmental support. 
2 Lead author has received benefits for personal or professional use from a commercial party related directly or indirectly to the subject of this article. Not further 
specified who the sponsor was.  
3 Lead author received a one-time monetary payment to fund the pretrial pilot study from Schering-Plough Australia. 
4 Swedish National Centre for Research in Sports and the local Research and Development Council of Gothenburg and Southern Bohuslän.

Study  Domains 

Study Participation 
 

Study 
attrition 

Prognostic factor 
measurement 

Outcome 
measurement 

Study confounding Statistical 
analysis and 

reporting 

Other 
bias 

Overall 
quality 

Johannsen et al. 
(2018) 

+ ? - + ? NA1 No + 

Monto et al. 
(2012) 

? + NA2 ? ? NA1 No + 
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Paoloni et al. 
(2007) 

? ? NA2 + ? - No + 

Silbernagel et al. 
(2011) 

? ? + + ? + No + 

Taylor et al. 
(2016) 

? ? - + ? NA1 No + 

Van der Plas et 
al. (2012) 

+ ? ? + ? + No ++ 

Yeo et al. (2016) + ? NA2 ?/+3 ? ? No + 
Table 5.3 – Risk of bias of the included prospective longitudinal studies which investigated the long term prognosis (> 1 year) of Achilles tendinopathy. 
For individual domains: + low risk of bias, ? unclear risk of bias, - high risk of bias. 
For overall quality: +++ high quality, ++ acceptable quality, + low quality. 
Abbreviations: NA, Not applicable 
1 Only descriptive reporting of the data. 
2 No prognostic factors were investigated. 
3 Low risk of bias for outcome continued sporting activities, unclear risk of bias for outcome patient satisfaction
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Study Duration follow-

up 
Percentage of persistent complaints during 
follow-up 

Yeo, 2016 10 2 years 53% 
Paoloni, 2007 6 3 years 23%1 

Silbernagel, 2011 7 5 years 35% 
van der Plas, 2012 
23 

5 years 60% 

Table 5.4 – Overview of studies with more than 1 year follow-up that assessed the percentage of 
patients with persistent symptoms. All studies were conducted in midportion Achilles 
tendinopathy. 
1 Based on the dichotomised VISA-A score, where a score of 100 corresponds to asymptomatic 
and a score of ≤ 99 with symptomatic. 
 

Study Duration follow-
up 

VISA-A score during follow-up (including 
measures of dispersal) 

Taylor, 2016 8 2 years 66 (range 18-94) 
Paoloni, 2007 6 3 years 95– 99 (SD not explicitly stated) 1 

van der Plas, 2012 
23 

5 years 84 (SD 15) 

Silbernagel, 2011 7 5 years 90 (SD 11) 
Johannsen, 2018 4 10 years 80 (SD 21) 
1 Presented as the combined results of a randomised trial. See main text for details 

Table 5.5 – Overview of studies with more than 1 year of follow-up that assessed the VISA-A 
score. All studies included patients with midportion Achilles tendinopathy.
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Outcome measure Number 
of 
studies 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

Effect 
size 

Dose-
response 
relationship 

Effect of 
confounders 

Study 
quality 
(QUIPS 
Risk of 
Bias 
tool) 

Quality 
of 
evidence 

Midportion Achilles 

tendinopathy 

         

VISA-A score 4 No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Subjective recovery 4 Serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision 

None - - - Low Very low 

Patient satisfaction 2 No serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Symptoms 
contralateral side  

2 Serious 
inconsistency 

No serious 
indirectness 

Serious 
imprecision 

None - - - Low Very low 

Return to sports s 1 - No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Insertional Achilles 
tendinopathy 

         

VISA-A score 1 - No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Subjective recovery 1 - No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Achilles tendinopathy (location not 
specified) 

        

Subjective recovery 1 - No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Patient satisfaction 1 - No serious 
indirectness 

Serious 
imprecision 

None - - - Low Low 

Table 5.6 – GRADE-assessment for the prognosis of Achilles tendinopathy.
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Potential prognostic 
factors 

Number 
of 
studies 

Study 
limitations 

Inconsistency Indirectness Imprecisio
n 

Other 
considerations 

Effect 
size 

Dose-
response 
relationship 

Effect of 
confounders 

Study 
quality 
(QUIPS 
Risk of 
Bias 
tool) 

Patient characteristics (non-

modifiable) 

         

Age 1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - - - Low 

Sex 1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - -  - Low 

BMI 1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - - - Low 

Duration of symptoms 1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - - - Low 

Tendon thickness (AP) 
measured on ultrasound 

1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - - - Low 

Intratendinous and/or 
peritendinous Doppler 
flow on ultrasound 

1 Acceptable 
quality 

- No serious 
indirectness 

Precision 
not reported 

None - - - Low 

Table 5.7 – GRADE-assessment of prognostic factors for Achilles tendinopathy.
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Supplementary file Module 6 

Scoping question 

How can recurrent symptoms be prevented in patients who have recovered from Achilles tendinopathy? 

 

Literature search and selection 
The scoping question includes the following sub-question: Which prevention strategies are effective in 
patients who have recovered from Achilles tendinopathy? A systematic literature analysis was performed 
and the following PICO was created to answer this question: 
 
P:  individuals who are symptom-free after recovering from Achilles tendinopathy. 
I:  a preventive intervention strategy. 
C:  no preventive intervention strategy used. 
O:  recurrent Achilles tendinopathy. 
 
Important outcome measures 
The working group considers the recurrence of Achilles tendinopathy after an episode of Achilles 
tendinopathy to be the primary outcome measure for this sub-question. The outcome measure may be 
self-reported or diagnosed by a healthcare provider. Imaging findings are not a relevant outcome measure 
for this sub-question. 
 
The working group considered a 'number needed to prevent' (NNP) of 25 or less to be a clinically relevant 
preventive effect for recurrent Achilles tendinopathy. This would mean, for example, that the 
implementation of a preventive intervention in a group of 25 individuals with a previous Achilles 
tendinopathy should prevent at least 1 recurrence. This NNP was found to be clinically relevant in 
research into a preventive exercise intervention for hamstring injuries.1 However, since there is no 
scientific literature on which this can be based for Achilles tendinopathy and there are multiple factors 
that determine the NNP, the extent of the effect of the individual interventions on the degree of clinical 
importance will be discussed in the considerations 
 
Search and select (method) 
With the support of an information specialist, a search strategy was developed on 10th of January 2019 to 
identify recently published articles on effectiveness of prevention of recurrent Achilles tendinopathy 
(Table 6.1). In these articles, the title and the abstract were assessed based on the criteria below. 
 
Inclusion criteria: 

 The study examines a prevention strategy aimed at preventing recurrence of Achilles tendinopathy. 

 The diagnosis of Achilles tendinopathy was based on clinical findings (local pain and reduced 
loadbearing capacity). 

 
Exclusion criteria: 

 The article did not use an adequate control group (e.g. the contralateral Achilles tendon). 

 The design was a preclinical study. 
 
In addition, to answer sub-question 1, the presence of existing national and international guidelines was 
sought: the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline (2007), guideline 
databases of the NHG, NICE, NGC and G-I-N. Existing systematic reviews were also searched. 
 
Results  
The systematic search for the prevention of relapsed Achilles tendinopathy yielded a total of 218 
references after removal of duplications. None of the 218 references were suitable for answering this sub-
question based on title and abstract. As a result, these references were not assessed in full text. The 
flowchart displays the selection process (Figure 6.1).  
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In addition, the working group based its considerations on information from the previous Dutch 
multidisciplinary chronic Achilles tendinopathy guideline (2007). The databases of the NHG, NICE, NGC 
and G-I-N did not contain existing guidelines on the prevention of recurrent Achilles tendinopathy. In 
addition, there were no systematic reviews on this topic available. 
 
Literature Summary 
Description studies 
No studies were found that were suitable for answering sub-question 6.1. 
 
Results 
Not applicable. 
 
Evidentiary value of literature 
Not applicable.  
 
Conclusion 
 
Midportion and insertional Achilles tendinopathy 

- 
Grade 

Due to the lack of studies, no conclusion can be drawn about the effectiveness of 
preventive interventions for recurrent Achilles tendinopathy. 

 
Considerations 
No studies were identified that reported on the effectiveness of preventive interventions for recurrent 
Achilles tendinopathy. This is in line with the findings in the previous Dutch multidisciplinary chronic 
Achilles tendinopathy guideline (2007). The literature shows that in 27% of professional footballers with 
Achilles tendinopathy the injury was actually a recurrence.2 This was in a study of footballers (53/194) 
with Achilles tendinopathy, where no distinction was made between the location of the symptoms 
(insertional or midportion). A higher risk of recurrence was found with a recovery time of 0 to 10 days 
(31% chance of recurrence) compared to a recovery time of more than 10 days (13% chance of 
recurrence). The 'recovery' in this context is comparable to a return to football. It is also unclear whether 
there was actually a complete symptomatic recovery, as this was assessed on the basis of missing training 
sessions and competitions due to the symptoms. Nevertheless, inadequate rehabilitation with an early 
return to sports loading may be a risk factor for the development of recurrent Achilles tendinopathy. The 
working group therefore recommends taking sufficient time to recover. The duration of the recovery time 
(i.e. the time to return to sports) will be strongly determined individually, but as a guideline it can be 
indicated that recovery usually takes months instead of days to weeks. In this case, recovery time is 
defined as the time to return to full symptom-free sports loading. Monitoring with benchmarks that are 
related to the individual’s aim might aid in prevention of recurrent Achilles tendinopathy 
 
The working group advises a gradual build-up of sports load after previous Achilles tendinopathy. This 
advice was also given in the previous Dutch multidisciplinary chronic Achilles tendinopathy guideline 
(2007). This gradual build-up is not only considered important in the period after the recovery from the 
injury. The working group stresses that a new gradual build-up of (sports) loading also has a preventive 
effect after a period in which load on the Achilles tendon has been reduced (e.g. a period of illness, 
holidays without (sports) loading or winter and summer break in many sports). For athletes it can be 
insightful to express this loading increase quantitatively. In practice, the so-called 'acute:chronic workload 
ratio' (ACWR) can be used. Studies of professional rugby players, footballers, cricketers and endurance 
athletes have shown that the risk of injury generally increases when the acute load (e.g. the total distance in 
a week) is more than 1.5 times greater than the chronic load (e.g. the average distance over the previous 
four weeks).3-6 For example, if someone ran an average of 10 km in the past four weeks, the risk of injury 
may increase significantly with a load of more than 15 km in the following week. A disadvantage of this 
approach is that only the amount of training (distance covered) is determined, and other parameters of 
external and internal load are not taken into account. Other parameters that are measured during sport 
and may be relevant to monitor include: average speed and peak speed and the number of accelerations 
(external load) and/or average heart rate, heart rate zones and rate of perceived exertion (internal load). 
For each sport, the degree of importance of each individual load parameter may vary. In some cases, a 
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combination of internal and external load parameters can still be considered (e.g. rate of perceived 
exertion x running distance). This method can also be applied to inactive individuals. The number of steps 
taken per day can be recorded (often with an app or smart watch) and monitored.  
 
The preventive effect of using this ACWR method on recurrent Achilles tendinopathy is not yet known. 
Based on the expertise and clinical experience of members of the working group, the increase of load can 
play an important role in the development of recurrent Achilles tendinopathy. The principle of the ACWR 
method can play a role in the education of both sporting and inactive individuals. Regulating the increase 
of loading could be an effective strategy for all individuals who have recovered from Achilles 
tendinopathy.  
 
Another preventive intervention often recommended after recovery from Achilles tendinopathy is the 
continuation of isotonic exercise therapy of the calf muscles. The theory behind this advice is that it helps 
the calf muscles retain sufficient strength and reduces the load on the Achilles tendon through various 
mechanisms.7 As a result, the risk of recurrence could be reduced. However, scientific research into 
effectiveness and optimal dosage of this intervention is lacking. Based on expert opinion, the working 
group advises to continue single-legged isotonic strength training of the calf muscles. The exercises do not 
need to be performed daily, as a guideline a frequency of three times a week can be used or the exercises 
can be incorporated into the training sessions. The total training load can be observed and adapted where 
needed. The working group cannot comment on the exact duration of preventive exercises, a defined 
period of the implementation of exercises may be sufficiently effective, but a positive preventative effect 
of life-long maintenance is possible. 
 

Figures and Tables supplementary file Module 6 
 

 
Figure 6.1 – PRISMA flowchart of the selection process for sub-question 1: Which prevention strategies 
are effective for individuals who have recovered from Achilles tendinopathy? 
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 Initial search After deduplication 

Embase.com 157 156 
Medline ovid  143 58 
Cochrane CENTRAL 8 4 
Total  308 218 

 
Database Search terms 

Embase.com  
 

('Achilles tendinitis'/exp OR ((tendinitis/de OR pathology/de) AND 'Achilles 
tendon'/de) OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR 
tendinosis* OR tendonitis* OR tendon-patholog*))):ab,ti) NOT ((Conference 
Abstract)/lim) AND (English)/lim NOT ((animals)/lim NOT (humans)/lim) AND 
('prevention'/de OR 'primary prevention'/de OR 'secondary prevention'/de OR 
'tertiary prevention'/de OR prevent*:lnk OR (prevent*):ab,ti)  

Medline ovid 
 

(((Tendinopathy/ OR Pathology/) AND "Achilles tendon"/) OR "Achilles tendon"/pa 
OR (((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR 
tendonitis* OR tendon-patholog*))).ab,ti.) AND English.lg NOT (exp animals/ NOT 
humans/) AND (Primary Prevention/ OR secondary prevention/ OR tertiary 
prevention/ OR prevent*.fs. OR (prevent*).ab,ti.) 

Cochrane 
CENTRAL 

((((Achilles OR calcaneal) AND (tendinitis* OR tendinopath* OR tendinosis* OR 
tendonitis* OR tendon-patholog*))):ab,ti) AND ((prevent*):ab,ti)  

Table 6.1 – Search strategy for Module 6 (preventing a recurrence of Achilles tendinopathy). 
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