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Abstract 

Background Nine core domains for tendinopathy have been identified. For Achilles tendinopathy there is large 

variation in outcome measures used, and how these fit into the core domains has not been investigated. 

Objective To identify all available outcome measures outcome measures used to assess the clinical phenotype 

of Achilles tendinopathy in prospective studies and to map the outcomes measures into predefined health-

related core domains. 

Design Systematic review. 

Data Sources Embase, MEDLINE (Ovid), Web of Science, CINAHL, The Cochrane Library, SPORTDiscus and 

Google Scholar. 

Eligibility Criteria for Selecting Studies Clinical diagnosis of Achilles tendinopathy, sample size ≥ ten 

participants, age ≥ 16 years, and the study design was a randomized or non-randomized clinical trial, 

observational cohort, single-arm intervention, or case series. 

Results 9376 studies were initially screened and 307 studies were finally included, totaling 13,248 participants. 

There were 233 (177 core domain) different outcome measures identified across all domains. For each core 

domain outcome measures were identified, with a range between 8 and 35 unique outcome measures utilized 

for each domain. The proportion of studies that included outcomes for predefined core domains ranged from 

4% for the psychological factors domain to 72% for the disability domain. 
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Conclusion 233 unique outcome measures for Achilles tendinopathy were identified. Most frequently, 

outcome measures were used within the disability domain. Outcome measures assessing psychological factors 

were scarcely used. The next step in developing a core outcome set for Achilles tendinopathy is to engage 

patients, clinicians and researchers to reach consensus on key outcomes measures.  

Prospero Registration CRD42020156763. 

 

Key points 

Achilles tendinopathy is a common condition, often persisting and disabling and impacting on quality of life. 

Nine core domains for tendinopathy have been identified, but many different outcome measures are used to 

assess the impact of interventions for Achilles tendinopathy. 

Knowledge of all available outcome measures for Achilles tendinopathy is important to decrease variability, 

which would enable greater synthesis and improve healthcare. 

In our systematic review, 233 unique outcome measures for Achilles tendinopathy were identified. 

Most frequently, outcome measures were used within the disability domain. Outcome measures assessing 

psychological factors were scarcely used. 

1 Introduction 

Achilles tendinopathy is a clinical diagnosis, and the preferred term for persistent Achilles tendon pain 

and loss of function related to mechanical loading [1]. The incidence of Achilles tendinopathy in the 

general population consulting a general practitioner was reported to be two to three per 1000 

registered Dutch adults [2]. Achilles tendinopathy frequently leads to chronic symptoms with a 

decreased quality of life [3] and substantial healthcare consumption. A significant proportion of 

patients with Achilles tendinopathy experience persisting symptoms for years, often resulting in 

decreased overall physical activity [4–6]. 

Standardized, reliable and valid outcome measures are essential for evaluating the severity of 

Achilles tendinopathy and effectiveness of treatments [7]. Currently, large variations exist in outcome 

measures used to assess the impact of interventions [8]. This influences patient care, because 

healthcare professionals and researchers are not able to adequately interpret, compare and synthesize 

(in meta-analyses) the results of research studies. 

In the 2018 International Scientific Tendinopathy Symposium Consensus (ICON) statement, a Delphi 

study was conducted [8]. Expert tendinopathy clinicians and researchers as well as patients with 

tendinopathy (in various anatomical sites) established core domains for tendinopathy in general. This 

resulted in nine tendinopathy-specific core domains (patient overall rating, participation, pain on 

activity, disability, function, physical function capacity, quality of life, psychology, and pain over a 

specified time frame) [8]. The proposed next step is to develop core outcome sets for each of the 

common tendinopathies using the nine health-related core domains as the guide. 
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The overall aim of the present project is to develop and disseminate a core outcome set for 

assessing clinical outcomes in Achilles tendinopathy. As a first step a systematic review identifying the 

outcome measures previously used in clinical trials was deemed essential. Therefore, the primary aim 

of this systematic review was to identify all outcome measures assessing the clinical phenotype of 

Achilles tendinopathy used in prospective studies. The secondary aim was to map the outcome 

measures according to the nine core domains or determine if the outcome measures fit in any of the 

other domains identified in the ICON statement. 

2  Methods 

At the International Scientific Tendinopathy Symposium (ISTS) 2018 a call went out to recruit those 

congress participants who wanted to be involved in the Achilles tendinopathy consensus group. On 

the last day of the conference, a meeting was held with those who expressed interest. In addition, 

those at the conference were encouraged to recruit others involved in Achilles tendinopathy research 

or clinical practice. A steering committee was established consisting of three senior clinical researchers 

(KGS, PM, RJdV) from three continents. The Achilles tendinopathy consensus group’s (COS-AT) 

member list was finalized 2 months after the ISTS 2018 meeting by asking interested members to 

confirm their commitment to participate in the process for developing a core outcome set for Achilles 

tendinopathy. 

2.1  PROTOCOL AND REGISTRATION 

The protocol for this review was registered on the International Prospective Register of Systematic 

Reviews (PROSPERO) (CRD42020156763) and conducted and reported according to the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines [9]. This systematic 

review is the first step of a large project with the aim to develop and disseminate a core outcome set 

for assessing clinical outcomes in Achilles tendinopathy. In the subsequent steps of this project—which 

are not part of this systematic review—the truth (does the outcome measure detect what it intends 

to measure) and feasibility (can the measure be applied easily) will be evaluated, and quality 

assessment of the endorsed measurements tools will be performed. In the last step a consensus 

meeting will be planned to reach final consensus on a core outcome set for Achilles tendinopathy. The 

overall project is registered in the COMET (Core Outcome Measures in Effectiveness Trials) database 

(www.comet-initiative.org). 

 

2.2  ELIGIBILITY CRITERIA 

Studies were considered eligible for inclusion if meeting the following criteria: the diagnosis of Achilles 

tendinopathy was clinically established (as recommended in consensus [1] and guidelines [7], and 

imaging was not needed to establish diagnosis), a minimum total sample size of ten participants, age 

http://www.comet-initiative.org/
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of the included participants ≥ 16 years, and the study design was a randomized or non-randomized 

clinical trial, observational cohort, single-arm intervention, or case series. Studies including 

participants of all activity levels were eligible and there were no restrictions on the location 

(midportion and insertional) or duration (early-onset and chronic degenerative Achilles tendinopathy) 

of the condition. Only studies in English were included. 

Studies were excluded according to the following criteria: the sole outcome measures were imaging 

parameters (as we aimed to assess the clinical phenotype of Achilles tendinopathy), the diagnosis was 

a full-thickness rupture of the Achilles tendon, or enthesitis with a proven inflammatory disease (e.g. 

rheumatoid arthritis or spondyloarthropathy), animal study or in vitro experiment, and the study 

design was a systematic review or prospective cohort study investigating the onset of Achilles 

tendinopathy (risk-factor study). Studies including participants with various tendinopathies without 

clear distinction of outcomes pertaining to Achilles tendinopathy were also excluded. 

2.3  SEARCH STRATEGY 

This systematic review included all articles that describe the use of outcome measures to evaluate 

health-related outcomes over time in patients with Achilles tendinopathy. 

The literature search was performed on 1 June 2021 with the assistance of a research librarian 

(W.M. Bramer, Medical Library, Erasmus MC University Medical Centre Rotterdam, the Netherlands) 

and included studies that evaluate any type of interventions or exposure related to Achilles 

tendinopathy. The following databases were searched: Embase, MEDLINE (Ovid), Web of Science, 

CINAHL, The Cochrane Library, SPORTDiscus and Google Scholar. 

The search strategy included various terms used for Achilles tendinopathy (such as tendinitis, 

tendinosis) and clinical trial (such as observational study, cohort analysis and clinical study). The 

complete search for Medline can be found in Table 1, and the complete search in all the databases in 

the Electronic Supplementary Material (ESM), Appendix S1. 

 

2.4  STUDY SELECTION 

Two researchers (S.H. and I.S.) screened potentially relevant articles based on title and/or abstract 

against the inclusion criteria using Covidence systematic review software (Veritas Health Innovation, 
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Melbourne, Australia). In the event that consensus regarding inclusion could not be met, a third 

reviewer (P.M.) was consulted. Full text review was conducted by four pairs of reviewers (P.V. and 

M.M; A.M. and Z.H.; M.V. and K.F.; S.O. and K.S.) using a REDCap database [10]. In the event that 

consensus regarding inclusion could not be met between reviewer pairs, a third reviewer (S.H.) was 

consulted. 

2.5  DATA EXTRACTION 

Data extraction was completed by the same four pairs of reviewers (P.V. and M.M; A.M. and Z.H.; M.V. 

and K.F.; S.O. and K.S.) using a REDCap Database [10]. Disagreements between reviewers were 

resolved through discussion, and if consensus could not be met, a third reviewer (S.H) was consulted. 

Data extraction was consistent with the minimum reporting standards described in the ICON 

statement [11]. We extracted first author, year of publication, study design (randomized and non-

randomized trial, observational cohort, single-arm intervention, case series, other), number of 

participants, participant activity level (athletic, sedentary or mixed), criteria reported for establishing 

clinical diagnosis (patient history, clinical exam, patient-reported outcome measures/questionnaires, 

medical records/diagnosis codes, diagnostic imaging, other), injury location (midportion, insertional, 

mixed, not specified), and injury side (unilateral, bilateral, mixed, not specified). The following outcome 

measure data were collected: outcome measure name, definition of the outcome measure, the 

outcome measure method (e.g., isokinetic strength test) and/or scale (e.g., visual analogue scale or 

Likert scale), method for obtaining the outcome measure (patient-reported via questionnaire, patient-

reported via interview, measurement taken by assessor), the best fitting core domain [8] for the 

outcome measure and the reference to the original publication of the outcome measure (when 

provided). Reviewers were offered an option of ‘other’ for the core domains if both reviewers agreed 

that an outcome measure did not fit into the established nine tendinopathy core domains. We 

extracted the description of the outcome measurement exactly as it was described in the article in 

which it was found. Outcome measures that were identical were amalgamated into a single outcome 

measure used in different studies, but when outcome measures were slightly different or when it was 

not clear whether the measurements were identical, we described them separately in the results. 

In the next step the outcome measures that did not fit the core domains, and were placed in the 

‘other’ category, were assigned to a respective candidate domain (physical activity, structure, adverse 

effects/events) from the ICON statement [8], or in additional Achilles tendinopathy-specific domains. 

For both issues, the process involved consensus between the steering group as well as confirmation 

from the original reviewers regarding the proposed changes. 

2.6  RISK OF BIAS AND QUALITY ASSESSMENT 

We did not perform a risk of bias or quality assessment of the included studies since the purpose of 

this systematic review was to identify all outcome measures used to evaluate the clinical severity in 

patients with Achilles tendinopathy irrespective of the type or quality of the study. 
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2.7  DATA SYNTHESIS AND ANALYSIS 

Descriptive study information and outcome measure data were combined from each reviewer pair. 

Outcome measures used in each study were then sub-grouped by core domain. When the core domain 

selection differed between the reviewer pairs for the same outcome measure, the core domain with 

majority selection was nominated. If there was no majority selection, a third reviewer (S.H.) was 

consulted. The steering group met on several occasions to adjudicate over remaining issues. Outcome 

measures that had been classified into multiple domains by different reviewer pairs were re-classified 

to the most appropriate domain according to the original ICON statement [8]. This was done by 

consensus and the opinion of the majority of the steering group was decisive. Analysis of the included 

studies included summarizing the study characteristics, the criteria for the clinical diagnosis, the 

measurement instruments, the number (%) of measurement instruments per domain, and how 

frequently each outcome measure within each domain was used (Table 2). 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 9 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 10 

 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 11 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 12 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 13 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 14 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 15 

 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 16 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 17 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 18 

3  Results 

3.1  IDENTIFICATION OF STUDIES 

The search and inclusion process is summarized in Fig. 1. The initial search resulted in 9376 records 

after duplicates were digitally removed. Additionally, 41 records were manually removed because of 

duplicate findings, leaving 9335 potentially eligible studies. The abstract and title screening resulted in 

8855 studies being excluded. Full text review was performed for 480 studies. Following full text review, 

307 studies were included for data extraction.  
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3.2  CHARACTERISTICS OF THE INCLUDED STUDIES 

Included studies were published between 1984 and 2020 (median [interquartile range (IQR)], 2014 

[2008–2018]), consisting of 29% (89/307) randomized trials [5, 12–98], 6% (17/307) non-randomized 

trials [99–116], 26% (81/307) single cohort [3, 4, 6, 117–188], 33% (101/307) case series [189–287], 

3% (8/307) case–control studies [128, 288–294], and 4% (11/307) pilot or feasibility trials [295–303]. 

Included studies had a median (range) of 36 (22–58) participants, totaling 13,248 participants included 

in this systematic review. Participants were identified as athletic in 23% (70/307), sedentary in 3% 

(9/307), or both athletic and sedentary participants in 25% (76/307) of the studies, while 50% 

(152/307) of the studies did not provide any information on participant activity level. Achilles 

tendinopathy location was described in 84% (257/307) of the studies, of which 19% (58/307) included 

insertional, 48% (146/307) included midportion, and 17% (53/307) reported including both locations. 

Tendinopathy side was reported as unilateral and bilateral in 40% (122/307) of the studies, unilateral 

tendinopathy in 22% (67/307), only bilateral tendinopathy in two studies, and 38% (116/307) did not 

specify. 

3.3  DESCRIPTIVE ANALYSIS OF CRITERIA FOR CLINICAL DIAGNOSIS 

Clinical diagnostic criteria were categorized as patient history (n = 219), clinical exam (n = 233), patient-

reported outcome measures/questionnaires (n = 23) and medical records/diagnosis codes (n = 27), 

with additional diagnostic imaging to confirm diagnosis in 160 studies. Seventy-four percent (226/307) 

of the studies reported using more than one criterion for the diagnosis. The most common criteria 

combined patient history, clinical exam, and diagnostic imaging (MRI, ultrasound, x-ray, or a 

combination) to confirm diagnosis in 28% (86/307), followed by 23% (72/307) of the studies that cited 

patient history and clinical exam without diagnostic imaging. Two studies stated diagnosis was 

confirmed during surgery and one study cited “selfreported symptoms”. No details were provided for 

clinical diagnosis in 8% (24/307) of the studies. 

3.4  SYNTHESIS OF RESULTS 

The summary of the outcome measures identified is reported in Table 2 (more detail is provided in 

ESM, Appendix S2). Below, we present the outcome measures as mapped under the core domains. 

Figure 2 provides an overview of the number of studies and outcome measures per core domain. 

 



 
Published in: Sports Medicinel (2022), vol. 52, pp. 613–641 
DOI: 10.1007/s40279-021-01588-6 
Status : Postprint (Author’s version)  

 

 
 

 20 

 

3.5  CORE DOMAINS 

3.5.1  PATIENT OVERALL RATING 

Measurement instruments related to patient overall rating were reported in 45% (139/307) of the 

studies (Table 2; Fig. 2) [5, 12–15, 19–23, 28, 29, 39–41, 44, 45, 47, 49–51, 57, 58, 60, 61, 63, 68, 74, 

75, 79–81, 85–87, 89–96, 98, 102, 110, 113, 116, 118, 119, 122, 124–126, 132–134, 137, 138, 142, 145–

148, 150, 151, 153–156, 158–160, 165, 166, 169, 171, 173, 176, 181, 182, 186, 188, 189, 193, 194, 198, 

204, 210–212, 215–219, 221, 223, 226, 229, 232–236, 240, 241, 244, 250, 252, 253, 255–258, 260, 262, 

264, 268–270, 272–277, 279, 281–283, 285, 295, 296, 301, 304–306, 308]. Patient satisfaction was the 

most frequently reported measurement instrument (83 studies) [5, 12, 14, 19–23, 40, 58, 60, 61, 63, 

68, 74, 75, 79, 86, 87, 89, 93, 96, 102, 110, 119, 122, 125, 132–134, 138, 142, 145–148, 150, 151, 153–

155, 158–160, 165, 166, 169, 171, 173, 181, 185, 186, 188, 189, 193, 198, 204, 212, 223, 226, 232, 233, 

235, 236, 240, 244, 250, 257, 258, 262, 267, 268, 270, 272, 273, 275, 277, 281–283, 285, 301, 304, 305], 

followed by an overall assessment (12 studies) [13, 15, 29, 45, 49, 57, 113, 151, 234, 241, 274, 279]. 

3.5.2  PARTICIPATION 

Participation was assessed using 18 measurement instruments from 13% (43/307) of all studies (Table 

2; Fig. 2). This core domain included measures relating to return to activity, including sports (18 studies) 

[14, 19, 22, 87, 98, 105, 121, 137, 158, 166, 191, 225, 248, 252, 270, 274, 276, 307], general activity 

(eight studies) [89, 159, 252, 254, 271, 272, 283, 285] and work duties (four studies) [169, 258, 275, 

284]. The most commonly reported measurement instrument was the Tegner Score (five studies) [13, 

111, 121, 205, 308]. 
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3.5.3  PAIN ON ACTIVITY/LOADING 

Pain on activity/loading was evaluated by 17 outcome measures from 36% (109/307) of all studies 

(Table 2; Fig. 2). The Numerical Pain Rating Scale (NPRS), Visual Analogue Scale (VAS) and Likert scales 

were used for assessing the pain on activity/loading in 95 studies. 

3.5.4  FUNCTION 

Function was assessed by nine measurement instruments from 4% (11/307) of all studies (Table 2; Fig. 

2) [15, 24, 76, 122, 136, 142, 187, 224, 275, 290, 294]. The Ankle Activity Score was reported most 

frequently (n = 3) [24, 142, 187]. 

3.5.5  PSYCHOLOGICAL FACTORS 

Psychological factors were evaluated in 4% (11/307) of all studies (Table 2; Fig. 2) [4, 80, 87, 108, 171, 

173, 179, 280, 290, 309]. The Tampa Scale of Kinesiophobia was the most frequently reported (45%) 

of all measures [4, 80, 108, 173, 309]. 

3.5.6  PHYSICAL FUNCTION CAPACITY 

Physical function capacity was assessed by 31 measurement instruments from 17% (54/307) of all 

studies, with strength being the most frequent measurement [4, 17, 28, 29, 43, 45, 48, 58, 63, 64, 71, 

76, 89, 100, 106, 109, 115, 150, 152, 153, 157, 160, 188, 190, 197, 200, 201, 203, 212, 216, 217, 226, 

231, 232, 238, 241, 242, 259, 263, 269, 270, 288, 292, 294, 302, 311]. Strength was measured using 

various methods (e.g., plantar flexion torque, isometric, isokinetic) (Table 2; Fig. 2) [28, 29, 45, 71, 76, 

100, 109, 150, 152, 153, 160, 190, 201, 203, 216, 217, 231, 232, 238, 241, 269, 270, 292, 302, 311]. The 

single leg heel rise test was the most frequently reported specific test (13 studies) [48, 63, 89, 90, 107, 

108, 200, 212, 216, 242, 259, 310, 311]. Other outcome measures included measures of ability to walk, 

jump and balance. 

3.5.7  DISABILITY 

Disability was evaluated by 32 measurement instruments from 72% (221/307) of all studies (Table 2; 

Fig. 2). 

The most common outcome measure used was the Victorian Institute of Sports Assessment -

Achilles (VISA-A) questionnaire (141 studies) [3–6, 13, 19–22, 24, 25, 27, 30, 37, 39, 41, 44, 46, 47, 53, 

54, 56, 58, 60, 61, 64, 65, 68–72, 75, 78–89, 91–95, 97–99, 101–104, 111, 114, 115, 120, 121, 128–130, 

133, 135, 140, 143, 149, 157, 160–164, 169, 170, 172, 173, 175–177, 179, 181–183, 186, 187, 189, 191–

193, 199, 207, 209, 211, 213–220, 224, 226, 237, 239, 240, 245, 246, 250, 264, 268, 271, 276, 280, 281, 

284, 285, 287, 289, 291–294, 296–300, 304–306, 308–310, 312–314]. 

There were five language versions of the VISA-A used in addition to English and one modified 

version for sedentary individuals [3, 4, 64, 89, 149, 162, 185, 287]. 
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3.5.8  QUALITY OF LIFE 

Quality of life was assessed by five questionnaires from 8% (24/307) of all studies (Table 2; Fig. 2) [3, 

16, 17, 32, 47, 54, 80, 95, 107, 118, 121, 131, 142, 146, 159, 182, 197, 200, 208, 228, 240, 244, 299, 

300]. SF-36 was the most frequently reported (ten studies) [32, 47, 54, 107, 118, 131, 142, 146, 200, 

244] followed by EQ-5D (nine studies) [16, 17, 80, 95, 182, 197, 240, 299, 300]. 

3.5.9  PAIN OVER A SPECIFIED TIME FRAME 

Pain over a specified time frame was evaluated in 21 measurement instruments from 31% (94/307) of 

all studies (Table 2; Fig. 2). The most common outcome measure used for this domain (in 71 studies) 

included various measures of pain (e.g., NPRS, Numerical Rating Scale (NRS), VAS) to assess pain at a 

specific time (e.g., last 24 h, morning, duration of complaints) [5, 6, 30, 33, 38, 41, 46, 50, 51, 57, 60, 

61, 69–73, 75–77, 83, 90, 99, 101, 103, 114, 116, 120, 125, 126, 131, 140, 153, 160, 163, 164, 175, 182, 

184, 193, 196, 199, 200, 204, 215, 218–220, 224, 225, 229, 243, 246, 256, 259, 261, 262, 266, 267, 273, 

276, 278, 280, 285, 295, 300, 301, 311, 313, 315, 317]. 

3.6  CANDIDATE DOMAINS 

The ICON 2019 consensus statement identified candidate domains that were strongly debated and 

believed to be relevant to tendinopathy but failed to reach ≥ 70% agreement by a small margin [8]. 

Outcome measures extracted in this review related to three candidate domains (physical activity, 

structure, adverse effects/events). 

3.6.1  PHYSICAL ACTIVITY 

The candidate domain physical activity was defined as overall physical activity levels including self-

report and measures with wearable sensors. The steering committee of this study identified five 

outcome measures from 3% (10/307) of studies that were deemed more suitable for this candidate 

domain than one of the core domains (Table 2) [3, 4, 18, 38, 47, 80, 82, 137, 195]. These outcome 

measures were originally placed in the core domains participation, function and patient overall rating 

by reviewers. ‘Level of physical activity’ was moved from participation for two studies and from 

function for two studies. ‘7-Day Physical Activity Recall’ was moved from participation for two studies 

and function for one study. The ‘Physical Activity Scale’ was moved from participation. ‘Level of activity’ 

was moved from patient overall rating. ‘Wallgren-Tegner Activity Scale’ was moved from participation. 

3.6.2  STRUCTURE 

Structure was reported in 19% (58/307) of the studies, with neovascularization being the most 

frequently reported measurement instrument (20 studies) (Table 2; Fig. 2) [20, 24, 78, 82, 87, 99, 135, 

147, 148, 170, 184, 185, 191, 192, 207, 287, 308, 312]. Structure was reported using 21 various 

outcome measures of tendon morphological, vascular and mechanical properties using diagnostic 

ultrasound, MRI and other imaging technologies. All measures relating to structure were originally 

placed in the ‘other’ core domain by the reviewers. 
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3.6.3  ADVERSE EFFECTS/EVENTS 

Adverse events were reported as outcomes in 2% (6/307) of all studies [47, 167, 218, 219, 259, 286]. 

‘Complications’ and ‘Recalcification following surgery’ were each moved from the category ‘other’ for 

two studies, respectively. ‘Hallux specific complications’ was moved from function. ‘Frequency of 

adverse events’ and ‘adherence’ were moved from the ‘other’ core domain. 

3.7  ACHILLES TENDINOPATHY SPECIFIC DOMAINS 

Four domains that did not achieve the threshold for core or candidate domain status (< 70% 

agreement) for tendinopathy in the ICON 2019 consensus meeting were identified as relevant for 

Achilles tendinopathy by the steering group. More than 48 studies had outcome measures relating to 

this specific domain. These domains were range of motion, palpation, sensory modality specific pain, 

and clinical examination findings (Table 2). The outcome measures assigned to these non-core domains 

were originally assigned to other domains by reviewers and then moved after consensus between 

reviewers and the steering committee. ‘Ankle range of motion’ was reported in 4% (13/307) of the 

studies [17, 45, 48, 63–66, 85, 203, 242, 259, 296] and one study [259] reported first 

metatarsophalangeal joint range of motion. ‘Pain and or tenderness with palpation’ was reported in 

4% (11/307) of the studies [18, 37, 45, 48, 53, 77, 98, 113, 207, 234, 279], and ‘Sensory modality specific 

pain’ was reported in 4% (14/307) of the studies [13, 42, 49, 60, 65, 90, 94, 105, 108, 177, 215, 218, 

238, 309]. 

‘Clinical examination findings’ included various measures such as swelling (five studies) [14, 18, 45, 

137, 284] and calf circumference (four studies) [197, 200, 212, 216]. 

3.8  RECLASSIFIED OUTCOME MEASURES 

Seven strength outcome measures were moved to physical function capacity domain after consensus 

between reviewers and the steering committee (Table 2). Isometric plantar flexion strength in one 

study was moved from the ‘other’ category and from the ‘function’ category for another study. 

Isokinetic strength in one study was moved from ‘other’. Plantar flexion peak torque was moved from 

‘other’ for one study. Plantar flexion force was moved from ‘other’ for one study, plantar flexion 

strength was moved from ‘function’ for two studies and the three were amalgamated with 

‘nondescriptive strength testing’. 

4  Discussion 

The aim of this large systematic review was to synthesize all available outcome measures reported in 

prospective studies investigating Achilles tendinopathy and categorize them according to core 

tendinopathy domains identified by the ICON working group [8]. We identified 307 eligible studies, 

which included a total of 10,981 participants. The proportion of studies that included outcomes for 

core domains ranged from 4% for the psychological factors domain to 72% for the disability domain. 
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In fact, aside from disability, all other domains were represented in 45% or less of the studies. There 

were between five and 35 unique outcome measures utilized for each core domain and 177 different 

outcome measures across all core domains. Commonly used outcome measures are the VISA-A 

questionnaire (64% of the studies in the disability domain), pain with activity/loading (87% of the 

studies in the pain on activity/loading domain), patient satisfaction (59% of the studies in the patient 

overall rating core domain), and pain at follow-up (77% of the studies in the pain over a specified time 

frame domain). Seventy-four studies (24%) reported outcome measures related to candidate domains 

or tendinopathy and 58 studies (19%) reported outcome measures considered relevant to the Achilles 

tendinopathy-specific domains. 

4.1  WHY ARE THESE FINDINGS RELEVANT? 

As evidenced by the findings of this review, researchers commonly utilize different outcomes to assess 

the same domain. We even identified multiple outcome measures that described a similar 

measurement, but in a slightly different way. This poses challenges for both researchers and clinicians. 

A barrier to pooling in meta-analyses is the existing heterogeneity in outcome measure reporting for 

a specific domain, and this limits efforts to synthesize current evidence to inform future research and 

guide evidence-based practice. As such, the use of disparate outcomes measures is recognized as a 

problem that contributes to research waste [318]. To address this issue there are emerging global 

efforts to develop core outcome sets that are agreed by stakeholders (clinicians, patients, and 

researchers). Leading the way in this area is the COMET (Core Outcome Measures in Effectiveness 

Trials) Initiative (www. comet- initi ative. org). This group has both published a handbook [319] for the 

process of developing a core outcome set and developed a COMET database. Our ICON Achilles 

tendinopathy group seeks to achieve agreed-upon core domains and outcomes for Achilles 

tendinopathy and our study is prospectively registered on the COMET database. We report the first 

step of this process in this systematic review. This first step provides a relevant overview for 

researchers and clinicians working with Achilles tendinopathy patients. It also contains the necessary 

information that will form the basis of forming the core outcome set. 

4.2  RELEVANCE OF THE NON‑CORE DOMAINS 

Among the non-core domains, the most frequently assessed was structure (19% of studies). This is 

noteworthy because the structure domain narrowly missed the threshold for inclusion as a core 

domain for tendinopathy in general, achieving 69% agreement [8]. There is currently limited evidence 

supporting the change in structure outcomes following interventions [293, 320, 321] and the 

prognostic value of structure outcomes [181, 310]. In response, an ICON sub-group was formed to 

further guide, synthesize and develop outcome measures within the tendinopathy structure domain. 

Other non-core (physical activity, adverse events) and Achilles tendinopathy-specific domains (range 

of motion, palpation, sensory modality specific to pain and clinical examination such as calf 

circumference) were assessed by a minority of studies (0.6% to 7%). It is important to allow 

stakeholders to decide whether the new domains identified are worthy of inclusion as core for Achilles 

tendinopathy (a function of the planned Delphi process—see Sect. 4.5). 

http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
http://www.comet-initiative.org/
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4.3  WHAT DOES THIS MEAN FOR RESEARCHERS AND CLINICIANS? 

This systematic review provides a full overview of all available outcome measures for Achilles 

tendinopathy. This can aid researchers and clinicians in selecting the most appropriate outcome 

measures for their specific aim. As per the ICON consensus group statement [8], it is recommended 

that core domains are used in research and clinical practice, although this does not prevent the use of 

other domains, if relevant. For example, if an intervention that is aimed at improving range of motion 

is being evaluated, it may be appropriate to include this as an outcome. We also caution against using 

an outcome measure solely because it is commonly assessed in the literature without critically 

appraising its clinimetric properties (part of the next steps in developing a core outcome set for Achilles 

tendinopathy). 

4.4  STRENGTHS AND LIMITATIONS 

Our review is strengthened by the thorough search strategy in multiple databases, and study selection 

and data-extraction processes conducted by teams of two independent team members. The extensive 

reviewer team have no conflicts of interest that may impact on the validity of our review. There are 

some limitations that should be highlighted. We did not include all study designs, such as small studies 

with a sample size of less than ten and case studies. Given we included 307 studies spanning a 37-year 

period we do not believe this would have substantially altered our review findings. A potential source 

of bias is the steering group’s adjudication over disagreement between pairs of reviewers in assigning 

outcomes to domains. To minimize this bias, we have been transparent in outlining the process we 

followed, and we involved the original reviewers in all consensus decisions. The mapping of the 

outcome measures to the domains will also be revisited in the next stage of the consensus for COS for 

Achilles tendinopathy. A limitation is that we included a huge diversity in study populations and 

diagnostic criteria. Although imaging is not recommended as an essential diagnostic tool [1], there is 

ongoing debate about the diagnostic criteria for Achilles tendinopathy [322]. It could be argued that 

we have not included a homogenous population of people with Achilles tendinopathy, but this does 

not detract from our aim of identifying all available outcomes measures utilized for this condition. 

Finally, we have reported imaging outcomes that were identified in our yield but this is not likely to be 

a complete list as we excluded studies that only reported imaging outcomes. 

4.5  FUTURE DIRECTIONS 

The diversity in outcome measures identified in this review confirms the need to develop a core 

outcome set for Achilles tendinopathy, to facilitate data pooling and inform practice in the near future. 

The next step in the process of developing this core outcome set is to engage key stakeholders, 

including patients, clinicians and researchers, to reach consensus regarding the outcome measures 

(from the measures identified in this review), that should be used in research and practice. This 

consensus process will involve a Delphi study with online survey and face-to-face meeting 

components. Another critical component prior to recommending a core outcome set is to perform a 

critical appraisal of the clinimetrics of the proposed outcome measures. 
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5  Conclusions 

In this systematic review 233 outcome measures assessing the clinical phenotype of Achilles 

tendinopathy were identified and mapped into domains. Each core outcome domain was represented 

by between 4% (psychological factors domain) to 72% (disability domain) of studies. There were 

between eight and 35 unique outcome measures utilized for each core domain. The next step in 

developing a core outcome set for Achilles tendinopathy is to engage key stakeholders, including 

patients, clinicians and researchers, to reach consensus on key outcomes measures. 
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